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1. My name is Zuo Zhisong. I am a Standard Engineer at ZTE Corporation. I

have been employed by ZTE Corporation since 2005.

2. For more than 10 years, since February 2005, I have served as one of ZTE’s

delegates to the Third Generation Partnership Project (“3GPP”) in a subgroup of

3GPP’s Technical Specification Group - Radio Access Network (“TSG-RAN”)

known as Working Group 1 (“WG1”).

3. During this period, I have attended dozens of WG1 ’s meetings and

subscribed to WG1 ’s reflector list (3GPP_TSG_RAN_WG1@list.etsi.org), to

which I have sent hundreds of e-mail messages and through which I have received

thousands of e-mail messages. In general, before each WG1 meeting that I

attended, I received e-mail messages from delegates of other companies through

WG1’s reflector list, providing technical documents, called contributions, for

discussion at the meeting. Some of those e-mail messages provided the technical

documents as e-mail attachments, while other e-mail messages provided links to

the locations where the technical documents were stored on 3GPP’s publicly

available website <http://www.3gpp.org>. Regardless of how the e-mail messages

provided access to the technical documents, those documents were also uploaded

to and available for download at 3GPP’s publicly available website.

4. As a delegate for WG1, I sent e-mail messages submitting technical

documents on ZTE’s behalf to WG1’s reflector list hundreds of times before
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meetings for which the documents were submitted for discussion. I also uploaded

technical documents to 3GPP’s publicly available website more than 200 times

before meetings for which the technical documents were submitted for discussion.

5. In my 10 years as a delegate for WG1, I have also regularly accessed the

location on 3GPP’s website storing technical documents submitted to WG1. That

location is available at the uniform resource identifier

<http://www.3gpp.org/ftp/tsg_ran/WG1_RL1/>, which I refer to in this declaration

as “WG1 ’s public directory.” Since 2005, I have accessed WG1 ’s public directory

in several ways, such as, for example, by entering the uniform resource identifier

of WG1 ’s public directory into an Internet browser and by accessing 3GPP’s

homepage <http://www.3gpp.org> and then navigating to the uniform resource

identifier of WG1’s public directory. Regardless of which method I used to access

WG1’s public directory, I have never encountered a password requirement or any

other restriction that would prevent me or a member of the general public from

accessing WG1 ‘s public directory or any intermediate location. Based on my 10

years of experience as a WG1 delegate, since 2005 to the present, any member of

the public could freely access WG1 ’s public directory, browse it, and download

technical documents stored to it without restriction.

6. I attended WG1 Meeting #44bis, which was held on March 27-31, 2006, in

Athens, Greece. Attached as Exhibit 1 is a true and correct copy of an e-mail
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message dated March 21, 2006, shortly before Meeting #44bis. I obtained this e-

mail message from 3GPP’s public e-mail website, which is available at

<https://list.etsi.org/> and with which I have become familiar as a WG1 delegate.

Like all other members of WG1, I received this e-mail message from Mr.

Katsuhiko Hiramatsu through WG1’s reflector list along with five ZIP file

attachments, including a ZIP file titled “R1-060792.zip.” That ZIP file contained a

single Microsoft Word document, a true and correct copy of which is attached as

Exhibit 2. Neither the ZIP file nor the Word document enclosed in the ZIP file had

a password or anything else that would have restricted my ability to access its

contents.

7. In preparing this declaration, l accessed

<www.3gpp.org/ftp/tsg_ran/WG 1_RLl flSGR1_44bis/Doc sK>, the location on

3GPP’s web site at which R1-060'/'92.zip is accessible to any member of the public

without restriction. Attached as Exhibit 3 is a true and correct copy of a printout

from that website. Exhibit 3 lists several ZIP files, including R1-060792.zip, as

shown in the following excerpt.

3/21/2995 19:41 AM 963139 R1-866789.219

3/21/2996 16:26 AM 468156 R1-860790.219

3/21/2066 9:64 AM 124596 R1-866792.219

3/21/2996 9:94 AM 17727 R1—o6o793.zig

3/21/2066 9:94 AM 35394 R1—96o794.zig
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(Ex. 3 at 1.) The text “R1-O60792.zip” provides a link to a ZIP filed titled R1-

060792.zip. I downloaded and opened this ZIP file and found that it contains a

single Microsoft Word file, a true and correct copy of which is attached as Exhibit

4. I compared Exhibit 4 to Exhibit 2, the Word file in the attachment that I

received from Mr. Hiramatsu on March 21, 2006, and found that those two exhibits

are identical.

8. In the excerpt from the 3GPP website printout shown above, there is also a

date stamp (3/21/2006) to the left of the link to R1-060792.zip. Based on my 10

years of experience as a delegate for WG1, having uploaded more than 200 ZIP

files to 3GPP’s publicly available server, I understand this date stamp to mean that

R1-060'/'92.zip was uploaded to 3GPP’s publicly available website on March 21,

2006, and that any member of the public could have downloaded the ZIP file,

extracted the Word document it enclosed, and viewed the contents of that Word

document without restriction on March 21, 2006 and thereafter. I have no reason

to believe this date stamp is inaccurate.

9. I also attended WG1 Meeting #45, which was held on May 8-12, 2006 in

Shanghai, China. Attached as Exhibit 5 is a true and correct copy of an e-mail

message dated May 2, 2006, shortly before Meeting #45. I obtained this e-mail

message from 3GPP’s public e-mail website, which is available at

<https://list.etsi.org/>, and with which I have become familiar as a WG1 delegate.
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Like all other members of WGI, I received this e-mail message from Mr.

Hiramatsu through WGI ’s reflector list along with two ZIP file attachments,

including a ZIP file titled “R1—061 1 l4.zip.” That ZIP file contained a single

Microsoft Word document, a true and correct copy of which is attached as Exhibit

6. Neither the ZIP file nor the Word document enclosed in the ZIP file had a

password or anything else that would have restricted my ability to access its

contents.

10. In preparing this declaration, I accessed

<http://www.3gpp.org/ftp/tsg_ran/WGl_RLl/TSGRl_45/Docsf>, the location on

3GPP’s website in which R1-061 1 l4.zip is accessible to any member of the public

without restriction. Attached as Exhibit 7 is a true and correct copy of a printout

from that website. Exhibit 7 lists several ZIP files, including R1—06l l l4.zip, as

shown in the following excerpt.

5/12/2906 : 431339 R1-661111.219

5/2/2896 : 174661 R1-961112.219

5/2/2906 : 71687 R1-B61114.ziQ

5/2/2906 : 93632 R1-861115.219

5/3/2806 : 231279 R1-961116.219

(Ex. 7 at I.) The text “R1-061 114.zip” is a link that, when selected, initiates a

download of a ZIP file titled R1-061 l 14.zip. I downloaded and opened this ZIP

file and found that it contains a single Microsoft Word file, a true and correct copy

of which is attached as Exhibit 8. I compared Exhibit 8 to Exhibit 6, the Word file
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in the attachment that I received from Mr. Hiramatsu on May 2, 2006. and found

that those two exhibits are identical.

1]. In the excerpt above, there is also a date stamp (5f2J2006) to the left of the

link to R1-061 1l4.zip- Based on my 10 years of experience as a delegate for WG1,

having uploaded more than 200 ZIP files to 3GPP’s publicly available server, I

understand this date stamp to mean that R1-0611l_4.zip was uploaded to 3GPP’s

publicly available website on May 2, 2006, and that any member of the public

could have downloaded the ZIP file. extracted the Word document it enclosed. and

viewed the contents of that Word document without restriction on May 2. 2006 and

thereafter. I have no reason to believe this date stamp is inaccurate.

12. I declare under penalty of perjury that the statements made herein are

believed to be true based upon either my personal knowledge or to the best of my

knowledge, information, and belief.

/1Date: 1-*ebruan.rL.2o16 ?“’°'2%L 5 2
Zuozhisong
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LJ._5 75133.? 1 6-0
Subecriberb Comer Email List

'1

P’ 3GPP_TsG_RAN_WG1 Arcblvee
ad

3GPP_TSG_RAN_‘WG1@LlST.ETSI.ORG A Lmsazv Archivee
__- :arr_1'so_Iuu_wa1 Home

View: fleeeeue: [First | Previous | Next | Last] ‘I a°H,J.sGMRA"Mw°1 "arch zoutwukzByfoplc: [Hra1|PravIous |Ne:d|Lael]
ByAuhor:[Hrat |Pravious |Ne:d |Laa|]
Fort: Propel-donelFou

subject: Panasonic Izerlrludlnn for LTE
From: Kaiauhiku HIRAMATSU <{|oy in lo uI11eek]>

Reply-To: Kabuhlkn HIRAMATSU {log In to unn1eek]>
Deb: Tue, 21 Mar 2005155325 -IDBD0

content-Type: rnulliparllmhead

uxvphinczs lines). I11-noorsaxip
H (23 lines), R1 .ooo1s4.up (23 lines),

PerIslAl'IIcl'unente: ..;:;>-' R1-0OI|TI£:ip(23 lines), R2-
naoouzznp [23 lines), nmaovszzip
(23 lines)

Dear all,

Please -Find the attached Panasonic contributions on
LTE.

Best regards ,
Katsuhiko Hiranatsu

RAN1:

R1-B68792 Random access burst evaluation in E-UTRA

uplink
R1-E60793 Indication of combination between L1lL2

control

signaling and uplink data
I11-060794 Channel Coding Structure -For LTE

doinlink
R1-B60795 Feedback of UE measurement for HIHO

RAN1/2 joint:

R2-866982 Channel Coding Structure -For LTE
dounlink

(same contents as in Iu-860794)

Top of Ileenge | Previous Page [ Pennellne

Eearch Arcznl-um:

__ Loam
9-M (fit Peeewerd

Q 8eercl1Archlvee

3 Subecrlne or LIneI.Il'.lcrI'.'Ie

Archlves

December 2015.Week 4
DecenIIIer201§.Week 3
December 2015,Weelx 2
December 2o1§,Week'l
HevenIber2o15,Week 5
Nwemlnr 201l.Week 4
lnIevember2n15,week 3
Norenlllr 2015.Week2
November 2015, Week 1
October 2015.WOOIl: 5
0etebeI'20‘I5.\\%el(4
October 2015,VleeIt 3
October 2i|15,Week2
Ochber2fl15,Week'l
September 2015, Week 5
SepInrnber1B15,Week¢I
September 2015. Week 3
3epteInber1o15,week 2
8epIeIrIber2015. W'eek1
August 2l)15,WeeI: 5
Auguel201l,Week 4
AII§uIi2lJ‘l5.Week 3
Augnet 2l!15,WeeI: 2
July 2II15,Week5
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July 2fl_15. Want 4
Ju|'y 2015-, Week -3
July 2:115, week 2
July 2015', Walt 1
Juno 2015, WIIK 5
J une.2ll15',Wee_l1 4
June. 201 5'. Weeks
Junu 2015, Week!
June 2915, Week 1
May 2015. Week '5
lnlny 20.15, Hook 4-
flny 2015, Week 3
may 201:5; Week 2
IIlay'2.015. Week 1
AprlI.2'lJ1. 5. Week 5
April 2015. Week .4
April 2015, Week 3
April 2015, Wool: 2
April. ZII11 5. Week 1
lllarch 2015. Week 5
March 2015. ‘Hank 4

lglnrch 2015.vW0lk 3
fllrch 2015, Week 2
Ilirch 2015, week 1
FIl:IruIry_ 2015. llhek 4
l_=e_li_vrua'ry'2II15. 3
Fcbiuury ZlJ15',U.\luck 2
February 2015‘. week 1
January 20 15,- Week 5_'
January 2015, Wbek-4
Januury 2015. Welkts
January 2o'1_5._W_'enk '2-
JfInInry'2D‘l_5_._We'ek ‘I
DeI:ae'mb_Ir_20'14. Wihk 4
Doenrrihlr "201 .4. Week 3
Denamhhr I111-l.Woek 2
De_c.embeI:'2,01,1..-lNeek_ 1
November 201'-|..Week 5
November 2014.'Wo.ok 4
HovDm'I:Ir201a‘l, Weak 3
N_u1rio_'n.1h.er Z914. Week 2
Hovimbor 2014. Wonk ‘l
Oclohor 20-14, We_o_k 5
October 2914. Week 4
October 2014, Week 3
Ocfnhlr 291 4, 2
Dcinhlr 2914, Wn¢k“I
5.Ip_tII'I_Il:IIr 2014, Walt 5
sepoéeniher 11:14, ween
September 2014'. Week 3
September 2014, Week 2
September 2014. Week 1
August 2014. Week 5
Aunust;2014, Week 4-
Augufl 2014-. Week 3
August 2014. Wink‘!
August 2014. Week 1
July 2014, Week 5
J uly 2014, Wink 4
July 2014, Week 3
July 2II14,.W|olI 2
Jmy 2014. Week.1
J une 2014, Week. 5
June 2014, Heel: 4
J une ._1_ll_‘l4, Week -_3_
June 2014. W_ee_k 2
Jun_I'2lI14. Week 1
Ilny 2014, Week 5
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May 2014. Want 4
Ill"! 2014. Wool: '3
may 2014, Wait 2
uayj2“o1.-I. week 1
Apr1I'2n1'4, wuk 5
AprII'201 4-.‘ W801: 4
Aprll 2'01"-II-. _WgoJg: .'_3'
April 2014. We.-k 2
April 2014. wank 1
March 2014. Week 5
Hatch 2014, Weak 4
march 2014. week 3
lnlarqh 1014. Week!-
Mnrcri. 201 4. man 1
February 2014, wank 4
February 21114-,waak-3
Fuhrudry 2014, Week 2
Fob'rua_r'y 2.1114. Week 1
-l.Il.1'I-|.I'fV 2014. 5'
January 201-4,_Weok 4
Jinuury 2D'M,Wuk3
Ja'nunry'2o14, Wait 2-
Janury 2914-, wax 1
D_.I_nImI':_ar 201 3 ,-Wuk 4
Dloeemlior-2013. Week 3
Deccm'I'aor-2_01_3. ‘Week 2
Buonriibur 201 3, Week 1
Hovomhqr 2013. WOOK 5-
Huvonihur 2613. Wu-ok 4
Novomhor "201 3, W901: 3
Hwofimhnr 2013. Walk 2
November 2013. Walt" ?1
Ocgnhor 2013, Walk .5
Ocimur 2013'. ‘Walk 4
-Ot:tahor2III3, weak 3

2:01 3._‘|N__Ia9.<R1'

Elciobor 2013. was): 1
Samambar 2013. Wgpk 5
Shpbombor 2013. Would-
Snphrnhir 2l_'."1_ 3, Wank-3

1,01 3-, WIOII-2'
Soptlmbur 2013. Wink‘!
Augus1.20fl3.'_. Wank 5
August 2013. Wank 4
August 2913. week 3
Auguat 2fl13,'WlIk 2
Auguat 2'o'1'3, uni; 1
July 2n.13;, Wick '4
July zn'13, man 3
J uly 201 3-, Week 2
July‘ 2013. Wonk 1
June 2013_.Woak 5
Juno‘ 2013, ‘Wick 4
-l.ur'I'n 2lJ1‘:l’,-.W;a.uk.3.
Juno 2B13, would
Juno-2131 3, ‘Hook 1
III? 2013'. Wool:-'5'
ll_ay'20_13'. WI!!! 4
May 2013, Wink -3
my zo_13-.wu1: 2
HI} 2II13,.WIOIl 1
April-2013‘-. WOOII 5
April 2013. _Wn'nk 4
Aprll'2l|13; Wank 3
Apr|I,2IH 3'. Week:
fibril 2'|_I‘1_3._WI_'olI 1
March zo_1.-3.V_vuk 5
lllft‘-.h 20-1 3. Week" 4
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March 2013.. Week 3
March 2915.. Week '2
March 2013. week. 1
February 21113. Week 4
February 21113, Week 3
February 2013, Weekz
Feebruary; 2013. Week. 1
January 2131;. Week 5
January 201-3, Week 4
January 1013'. .WeelI:'.3'
Jemury 201 3,W_eel: 2
January 2013, Week 1
December 2012. Week 4
December 2012. Week .3
December-2012. Week 1
IIluvember'2012. Week 5
November 201 2.'W_eelI 4
Nevember 201_2.Wee'|1 3
November 2012. ‘H.131! 2
November 201 2.:We‘ek 1
October 2012, Week 5
Octaher 2_o12, Week 4
Dctdler 2012, Week 3
ocieber 20.12, Week 2
October 1012. Week 1
September 1012. Week 5
Befldrhber 2111:, Week 4
September 20'-1.2, Week 3
-sopurmm'2q12,wuk2
September 2012, Week 1
August 2012. Week‘!
Augu8t:2'IJ12. Week 4
Auguel 2012. Week 3
August 21112‘. Week 2
August 2012-,Week'1
_-llllv 2'l|'|2..WI.IiI .5.
July zo1z,_w_ux 4
July 2012, Week 3
July 2fl'12,_Week 2
July 2312, Week 1
-'|_II1'I'I.'1.I.J12; W.u'k‘-5
June 2012'. Week 4

Jun! 2'll1_2, Week;
June. 1012-. warm:
June 2012._Week 1
Hey 201 2, Week 5
Hey 2012, Week 4
Key 2012, Week 3
Hey 2ll12, Week-2
May 2012, Week 1
Apr1I2012-. weeks
April 2012. Week 4
Apfll 2012. Wee'k'3
Aprl|,2I|1Z. Week:
April 2012, Week 1 V
March 201-Z. Week 5'
[larch 2012. Week 4'
lrlereh 3011. Week 3.
March 201 2. Week 2

pilarch-2012. _V_Ve'e|_1:- 1
Februl'1'y" 2012-, Week 5
February 2012. Week 4
February 2012'. Week 3
February 2012. Week 2
February 2012', Week 1
Jentuiry 2I_:12.vu§uI: 5_
January 2012. Week 4
Jenmry 20 1-2. Week‘:
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.lanuI'r'y' 201_2.Wo'nk 2
J1In_uI'r'y 2'012.We_nk1
Donembar 2'011.WOe'lgI_ 5
no'pomhn-32011. weak 4
D0cOI'I1'bIr2011.‘NI-Ck 3
Dtoambor 201'1.Woak 2
Bofigmbif 101-1. W091; 1
Hwo_rn|:or'2'011.Wo.ek 5
IlavDn1IIIr'2'011,_Wook 4
Novombur 201'1.Wook 3
l_lavnn1I_nr3201'1,\V_oek 2
H'u1rambor201'1.‘|'\h-a_k' 1
October 2011 , Week :5‘
0_c1'nb_o_r 2011, 1_Mo;e.k 4
October 2011 , Week 3
Octabor 2011 , ‘Nook 2
Onfnhir 2011 . Wick 1
Sdfiombur 201 1 . Wool:-5
Se.pfiI;mbnr1'01_ 1 . wall" 4-
8_opternber'2011. Wool: 3
September 2011, Wank 2
Sewn-nbnr 2011, Wank 1
August 2011, Wonk 5
Aufiui1_20‘_I1',WI[I|:-4
Aufiu81'201 1, Wool: 3
August-301 1 . Wick 2
August 21:11, Wail: 1
.1 my 2011 , Wonk 5
.1 my 2011 , Hull» 4
July! 2911, won: 3
J.u|.'I 20.11. Wink-2
July 2011. Wool: 1
Jun: 20.11. Wuki
Juno 20-11,’o_1l'¢uk'4
June 20.11, with 3

_-lunni 2011.". Mlhk 2
June 201‘1;Wa11k 1
flly 2011-. Wool: ‘5
may 2111. Weak--4
Hay 2911, wank 3
Inky 20.1 1 . \".|‘I'_c_k.2
lily 2011 , WIOII3 1
AprI12_I_11_1. Wick 5
Ap'rII.2011. Wank '4
Aprll,-2011-. Wick}
April 2011-.-wukiz
Aprll2011_. weak 1.

um-.h 2011. _WcoI_I:_ 5-
Hlrdh 2011. Week 4
l1I:rch2011. week 3
lhrch'~2011. Week 2
flarch 2011. Week 1
Fabrudry 2011. Wank 4
Fgbrulry 201 1 , Wduk 3
Fabn'1ary'.2'011 , Wbck 2
Fqbruary Z011. W091! 1
January 2011.Weol¢ 5'
JanuIry1_011,WonI:-4
i|IlI|.lI'—]|' 20‘_I1.Wook 3
January 1011. Week 2'
January 2011, Week 1
Debémlhr 2010. weak 5
Dtwornlau-201 .0._Wo'.o]i1 4
Dcunilur2010, week 3
Demmlar 201 0. ‘Mask 2
DIDIrIiliIr'20'1 0. WI‘-all -1
Haummlaor-1010. Week 5
Hanmlanr-20'-‘I _0. Wick 4
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Nhvimbir 201 0. Wait3

|‘l.6IrQ'n1_I:_IIjt 2I01.0...Wa'.O.k-2
Hovqrribor 2'o1o_'. weak 1
omhor 2_n1o_, vv_oo_k '5
Octohir 201 ll; Wool: .4
October 2910, Heat 3

Octobpr 2010, 2
Qefoblr 2010, Week ‘I
September 201 0. Wink 5
5e|':Ita'rnba'r 201 0, Wick 4
Saptambir 2010, Wink 3
Soptarrqhar 201 D, W'Ie|(.2
8a;fl_ern|'.I_or 2010. Wool: 1
A1.InuI1'201'9.. WQQII 5‘
August, 201 0;, Wool; 4
Aunust 201 0, Weak:
August-201 0, Wank 2
August 2010. Walt S
.I.uI'v 20.1-.o.. Wait!!! -4
July 2010, Wick 3
J my 291 0. Weak?!
-‘I uly 201 0. Wick 1
Jun! 2010, Wank 5
June" 2010, Hank «I
JuIIc'2lJ1l|, Wick-3
Junb-2010. Week 2
Jun 2010, Hank ‘I
-J.lIl|.I 2010
May z‘o_1o', was 4
May 2910, won: 3
may zo1n, we:-1:2
Hay 2010, Wool: 1
Aprll 2010. with 4,
AprlI'2fl1lJ. IN.uk'3
April _201'|l,"WIll|:.2
April 'Z'll'1Il_'. Week 1
flarch'.2I|1 0

February 21110, “fink-A
February 2Il1I'l,¥'Vcok-,3
Fgb’r'I.Ilry 21:10. Nick 2
Fcbirugdry -2.u1'of. Wm: 1
January 2010; weak 4
Jiniflry 2o1_n_, Wguk 3
January 2010, Wonk '2
January 2D1l_J,Week 1
Bonirnhur 20.0.9
Hawanihnr zoos, Wang 4
l'laIrII'_I!I‘|IIl"200_9. Wonk 3

Novambnr 2009, Week 2
November 2009. Week 1
0c_tul:o_r 20.09. .WI_ek- 4
October 2009, Wank 3
-Dclnhnr 2009. WILOII: 2

2’oI.I‘.9_. Weak 1'
sapmnbar 2009
August 2013!. Wink 4-
Auguit 2009. Week 3
Auiunt'2fl09'. Walt 2
August zoos-, Wank 1
July 2099-
June zoos, Was]: 4
Juntzllol, Wa'ok.3
J um 2009, Wonk!
June 2009, Week 1
May 2009: “lock 4
MI! 2999- W"!*-":3
May 2009. Wool: '2
Ilny 2009. Wank 1
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April 2m)_'9. Weekl-
Aprll 2008. Week}
Agrll 2009. -Week -2
April '2'll,ll9,'W'e_e_lI 1
flIl'c'l‘I 2009, Week 4
Hitch 2009. Week 3
March 2008. week-'2,
flarch 20,09_.We.ek 1
February 2009, Week 4
Febru'e'r'y anus. Week 3
February 2Illl9, Week -2
February Zlillll. Week 1
January 200.9‘. Week 4
January 2lJo9'..We'ék.3
January 2D09.We'eI: 2'
January 2IlDI,Weel: 1
December 200'!
Nevember 2008. Week 4
November 2209!". W_a_-alt -.3
November 20oa_,'We‘ek 2
November 2fl08."Week 1
06993? 2003
Seflaernher"1003, Week 4
_3'e;fl_ernbe'r_2t[D'8, Week 3
Septe‘m'ber ZEUS. W.ee_l_c 2
September 20028-;_Week 1
Augnet 2003, Weill: 4
Auguetzooll. Week 3
August-2008', Week 2
August 2900, Week 1
July 2008
June. 2002'. van: 4
J une-2011!. Wee II" 3.
J une 2008'; Week-2
June 2000, Week 1
MIVZDEI, 4
Hay 2003, Week .3.
Hey zone. Week 2
Hay 2008, Week 1
April 2.008. week 4
API'l|_2,I.I0_.B. V.|'I_.I.|_I 3
April Zllllfl. Week 2-
Aprllflllflfi, Week 1
h_IIrc‘h 2008, Week 4
March am. weak. :1
Iler.'c_h 209,8. Week 2
Hatch 2003', Week 1
February 21308. Week 4_
February 2008, Ukek 3
Februeryzflos. Week 2
February 21108. Week 1
January 2l_JOB,_.Week 4
.lanL'ur_y'200fi.We'eI_: 3
January 2006, Week--2
January 2003, Week 1
De'oemb_er»2no7
November 2607. Week 4
Hwember 200-'l.'Week_ 3
November 20,01. Week 2

November 20.07. Week 1
October 2911?. Week -I
October 2001, Week‘:
October 2007, Week 2
October 2007, Week 1
September 20.07
August 2007. Wee'I:.4-
Auguel 2007.. Week 3
August 2007. Week 2
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August 2001. Wu]: 1
JIll? 20.07
June 2007, Wank 4
Jllnl 2007, Wonk-3
Jum 2001', WuK72
J una. 2097, Wash 1

[day 200?. Wahk 4
Hay 2007, _W_uk.3
May 2007, Week 2
May'2I|'0-1', Week 1
Aprll-2007:. Week 4
April 2007.. week 3
AprlI2007. Week 2
April 2'0..||_7. W93]! 1
March‘ 2001. Week 4
March 2007. Walt 3
March 2007. Wank 2'
flitflh 2ll'07,_Woek 1

F_ah'rua'ry_z00‘(. ‘|'.\f.I.¢_It 4
February 2001. Week 3
Fcbruary 2007, Wick 2
February-20.0‘!-, weak -I
Jlnllry 2110?, Wonk 4
January -200?-, Wuk 3
January 200?. Wenkz
Jarluary-2007!Woe|c 1
Duuuriihur 2006
November 2003.-Wool: 4
lvluvnnihur 2000. ‘Wool: 3
|\Iovom|I.Or'20_0_6. Wool: 2
Nuvdmbnr 2006. weak 1
Octoblr 2006,Wook 4
Octubor 2006, Wank 3.
Octobur 2000, Walk 2'
Octuhnr anon, wan
.3'OMB|'|'IbI.I’ 2.003.
An||l'IIt'20{|8. Was]: 4
August.20'0'8.. Wu|_:.a
August-2006'. Wool:-2
August 2006, Walk 1
.-"I uly 2000
J.urio.20lIU

flay 29,06". Wlql:- 4
buy 2006. Walk:
May 2008, W_o'ol:=2
flay 20.08, WOOII1
April 2003

March _20D_6. ,Wco|_I:_ 4
March 2006. Week:
March 2000._week- 2-
lhrch'20_0_0. _Week- 1
February 2000, W901: 4
February 2000. W60]: 3
Fgbrulry 200,0, Well: 2
Fa|:Il1'.Iary'2.flllG, “luck 1
January" 2005
Docornlaor 2005
November 2005
October 2&05,.W_u¢k 4

.°¢i°b°F Z3‘?-5' .“'°°}"' 3.-
Ocfflor 2005. Week -2
October 2005',-Week 1
Sopun-nhnr'2005
August 2005, Wool: 4
August 2005, Wuk 3
Aufiust 2005. What 2
August 2005-. Wail: 1
July-2005
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J um‘ 2005

May 2005__
April 2005
March 2005
February'2005.
January 2005'
Be’e'9m'|Ier 20,04
Nuvem|:er'2'004
"October -2001
5epha'rnbe.r 2004
Auylint 2004
July 2004
June" 2004
flay'2004
Aprl|.2'004
March 2004

February 2004'
January 2004
mbnmhoir 21003
November 2003
October 2003
September 2.0.03
August 2003
Ju|§r'ZOIl3
J une 2003

F‘! 3.0.0.3
April 2003
March 2003.
Fehfugry 2003
January 2003
D;e.e.e',m|I.er 2002
November 2002

Octuher 2002
-Sephrnbqr 2002.
August 2002

_J uly 2B_02'_.-I uI'Ie'2002

Hay 2002
Aprll 2002
Ilnrqh 2002

I=¢b.'rua._'ry 2002
Janulry 2002
Depemlnr-2001
N0iI'emI:II'- 2001
October 2001
Sephrnher»20'0'l
Auguat 21101-
J my. 2001
June 2001

May 2001
April 2001
Hatch 2001
February 2001
January 2001
December 2000
Npuamlaer 20.00
October 2000

September 2000
Augusi 2000
-"I"! 393.0J une 2000

may 2000
Ap'rlI 2000
March 2000

February "2000
Jahuiry 2000 _
December ‘I000

November 1000. Week 4
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Nunn1hnr1!9!.'Wu'nk 3
IlavunhIr1'998'.-‘flak!

Huvunhpr1I09.’Ilnlr1
octqbnr 1IOl
8op|:'ombor1flI
AI.uIM19I:U
J_Ily1II9
Jun 19!!

Hay 1§B9
Aprnum
flIn:II1I99

Flhrunry 195!
January 1890 _
DUOIlflKl'1..I
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R1 -060792T56-RAN WG1 Meetin bis

Athens. Greece,

Source: Panasonic

Title: Random access burst evaluation in E-UTRA uplink
Agenda Item: 10.2.3
Document for: Discussion

1. Introduction

Random access burst is used for the initial physical connection on initial cell access, handover and the resource
allocation when the UE uplink has not been time synchronized. Several discussions on random access burst to
achieve short initial physical connection setup have also been reported in [4] - [7] . Random access burst sub-
Frame may be composed ofa preamble part and a message part. We evaluate the preamble performance. Based
on the evaluation results, we discuss the inclusion of message part on random access burst.

2. Discussion

2.1. Random access burst requirements
In random access burst structure design, the following requirements have been considered [I] [3] - [I0] .

0 Reliable acquisition ofpreamble

I Estimation ofan-ival timing

0 Reduction in the whole process delay

a To minimize the usage of time—frequeney resources regarding spectrum efiiciency

The most important requirement ofthe above is reliable acquisition and estimation ofarrival timing because the
success rate of random access burst attempt should be high enough. The inclusion of message part on random
access burst has been considered to shorten physical connection setup deiay [4] - [7] .

2.2. Discussion on preamble length

In TR [2] , E-UTRA is required to support at least 30km cell size. Therefore. we showed the link budget and
achievable number ofbits per TTI [0.5ms) to estimate how many bits can be contained on random access burst
in [10] . The result would be useful in the case coverage is critical although the result is still preliminarily. On
the other hand, we also need the discussion in the case that interference is critical. Ref. [6] reports that
approximately -I3 dB and -18 dB ofthe average received EsXNo were derived from the system level evaluation.
As mentioned above. the most important random access burst functions are reliable acquisition and estimation of
arrival timing. For these reasons, first. we evaluate the required preamble length that corresponds to the required
average received Es/No. Next we discuss the possibility of the inclusion of message part.

in the preamble evaluation, we assume the followings:

I Random access burst TTI is a multiple of0.Srnsec. Preamble. guard time and possibly message part
share a random access burst TTI

0 Random access burst is tirneffrequency multiplexed with other channels [3] [4] .

-1/7-
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Preamble struetu re

A preamble sequence should have a good auto-correlation and good-cross correlation. General chirp-like {GCL]
sequence has been considered to satisfy these requirements [5] [8] [9] . In our preamble performance evaluation,
Zadoff‘—Chu CAZAC sequence [I3] , a special case oFGCL sequence, is used. RACH preamble structure is
shown in Figure l.

we evaluated l.25MHz and 5MHz as transmission bandwidth oi-"the random access burst.-

M Reetition M=3 200u I? 467us I1-4 933us I28 ‘l867us )

CAZAC sequence
N=.m1_25MHZ)‘ N=293[5MHZl CAZAC sequence CAZAC sequence

28 sample 512 samples (66.6?us) remaining ea Ie

Random access burst TTI length = O.5!1.0l2.0 ms

Figure I — preamble structure

Performance of preamble

The simulation parameters are shown in Table 1. As preamble perfomtance evaluation criteria, we used False
alarm and miss detection probability to the average received Es/No. The definition is as follows:

- False alarm (Pfa): the probability of a particular code being detected when nothing. or different code was
transmitted

Miss detection (Pmd): the probability of a particular code not being detected when the code was
transmitted

Although time domain preamble detection would also possible, in our evaluation, the RACH preamble detection
is performed in frequency domain. which is similar to the detection algorithm described in [S] .

1. Repeated CAZAC sequences ofthe received signal are combined in time domain.
2. The combined CAZAC sequence is processed by FFT.
3. A transmitted CAZAC code is detected by using coherent detection in Frequency domain.
4. A delay profile response is obtained after IDFT processing.

Table I — Simulation parameters

3 (total preamble length: 200usec)
7 (total preamble length: 467usec)

Repetition Factor (M) of 14 (total preamble length: 933usec)
CAZAC sequence 28 (total preamble length: |867usec)

I 

I transmit antenna, 2 receive antenna (combined non-coherently)
Coherent detection in freq uency-domain
Preamble detaction in time-domain (after IDFT)
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Figure 2 and Figure 3 illustrate the miss detection probability (Pmd) to the average received EsfNo of l.25MHz
and 5MHz bandwidth to achieve the false alarm Pfa = I0": under AWGN channel and TU l20krru’h, respectively.

10“ . _Bandwidth. SM Hz

3 Channel:
—I— 3 repcIition(20LlLLs}
—I— 'l'rcpctitionl-l6'l‘us)
—I— I4 repetilit::n[933us)
—vI-— 28 repe1itirsn(lB6'Jus)E2

Bandwidth: l.25MHz
Channel: AWGN
— —-l—— 3 repetition (2[}t]u5)

I-‘ repetition :46‘l'u5l
-- -- l4 repetition (933u5l
—-A—— 28 repetitionflflfiusl

L.Missdetectionprobability(Pmd) 5S
E

1.

-35 ‘-30 ‘-25 I -5
Average received EsfNo [dB]

Figure 2 Miss detection probability (Pmd) to the average received Es/No (AWGN)
o

10 3‘ 5 Bandwidth: 5Ml-lz
' ,F?'5‘E “"”I" Pia E510‘ ' Channel: TU l20km/h

—I— 3ru:pct1'lion{2fl0us}
—I— 'Irepe1:'tiont4b7us}
—I— |4repetition[9]3us)
—I— 28 repctition(lS67'us)5:

Bandwidth: l.25MHz
Channel: TU l20kmfh
- -A-- 3 rcpetitim1:2D0us)
- -l-- '}I‘ repetition (4-67-"us)
--l-- 14 repetition (933us)
--A-- 28 repetitiontlsémsl

I u

5.
..

Q
E:1.\—V

E‘
E
.3’
E [UG.
:
.9..U

U.)W‘
ID

1:V]
.9
E

32
E

I-25 "H -15 "-10" -5
Average received Es/No [dB]

Figure 3 Miss detection probability (Pmd) to the average received EslNu (TU llllkmlh}

Target value ofthe false a|am1 is S 10'} and the target value ofmiss detection is S 10': and 10"‘ in WCDMA [l l] .
We think similar target also would be required in LTE. Therefore. ifwe use the same target values from the
above results, we can derive the required preamble length to fulfill the average received EsfNo. The required
preamble length in 1.25M Hz bandwidth is illustrated in Figure 4 to the average received ESINO to achieve Pmd 5

I04 and Pmd 5 10'; with false alarm Pfa = 10"‘. Figure 5 shows the case of SMHZ bandwidth.
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Bandwidth: LZSMI lz

Pmd=1l)"‘ (AWGN)
Pmd=1o'= (AWGN)

Pmd=lO"‘ (TU 1 20kmr’h)
rmu=1o'3 (TU l Ztlkmfh)

Requiredpreamblelength[ms]
""125 -20 -:5 -10 -5

Average received Es/No [dB]

Figure 4 Preamble length to ESINO of false alarm probability = I04 (l.25MHz)

Bandwidth: 5MHz

Pmd=l 0" IIAWGN}
l’md=l 0'1 (AWGN)

Pn-i::l=lO':‘ (TLll20krnll1)
Pmd=l 0'3 (TUI 20kmfh)

.—U3
5_.

..I:
'50L:
.2
.2.0
E:1cu.
Q.

‘Dan
J:3:3"5.)
Q5

-25' i . I-20. i i --15' i I I-l0‘ i -I
Average received Es/No [dB]

Figure 5 Preamble length to Esfl'~lo of false alarm probability = ID“ (SM Hz)

According to [6] , approximately -13 dB and -l 8 dB of'tl1e average received Es/No were derived from the system
level evaluation for the ISD 500m and l7'32m. respectively, when using open-loop TPC and 5MHz transmission
bandwidth. Table 2 shows preamble length required for -l 3dB and -l 8dB of Es/‘No under AWGN and
TU l20kmfh.

Table 2 Required preamble length to the average received EsfNo (SMHZ bandwidth)

-13 dB (lSD=500m) l-repetition 2-repetition 5-repetition 7-repetition
(67 usec) (I33 usec) (333 usec) (467 usec)

-I 8 dB (lSD=l732m} 3-repetition 4-repetition I4-repetition 28-repetition
(200 usec) (267 usec) (933 uses) (I867 usec)
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In this evaluation. only one preamble is transmitted. If multiple preambles are transmitted and multiple
preambles are also received at the same time, additional preamble length would be required due to multiple
access interference (MAI).

2.3. Random access procedure

For non-synchronized random access procedure, we introduced the four methods in the Denver meeting [10] .
We extended the discussion to following five methods. In the figure "preamble" could be randomly chosen
signature sequence

UE Node B

Random access burst
(preamble + resource re nest + Data)

Node BRandom access burst
(rcamble + resource re ucst]

UL resource allocation

SDCII (Ill. dalal

Node BRandom access burst
( reamble + resource re nest)

UL resource allocation for resource re uest

SDCH (full resource rc ucst]

U1. resource allocation

."§DC§l(l_Jl. data)

Method D

Random access burst Node B
( rcamhle)

UL resource allocation

SUCH (full resource re uest + tJ[, data )

Random access burst Node B
( reamhle]

UL resource allocation for resource re uest

SDCII (full resource rc ucst)

UL resource allocation

SDCI |tUl_ data)

Method F.

Figure 6 Initial resource allocation sequence

- Method A

The random access burst contains preamble. resource request and data. The delay for data transmission
could be shortest.

- Method B

The random access burst contains preamble and resource request. The resource request could tell the amount
of UE buffer andfor transmitter status. We assume only one or a few bits for this. The allocated amount of
UL resource could be based on this resource request. The actual data is transmitted after one round trip time
{RTT).

- Method C

The random access burst contains preamble only. The allocated amount of UL resource could be based
without UE buffer and/or transmitter status. Therefore. the uplink resource allocation is not so accurate and
could be waste of time-frequency resource in the uplink. The actual data is transmitted after one RTT.

- Method D
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The random access burst contain preamble and resource request. The allocated amount of UL resource in the
first SDCH would be relatively small because only a few infonnation bits are obtained at Node B. The next
SDCH contains UL data. The actual data is transmitted after two RTT.

- Method E

The random access burst contain preamble and resource request. The allocated amount of UL resource in the
first SUCH is small because only resource request is transmitted. The next SDCH contains UL data. The
actual data is transmitted after two RTT. Although the delay of SDCH transmission, the benefit ofthis
scheme would be a appropriate amount of time-frequency resource to the second SDCH is based on more
detailed information of resource request in the first SDCH. Therefore. accurate resource allocation is
possible.

Method A requires different design of random access burst from the others. From the discussion of the previous
sections. it would be difficult to inctude a large number of control information bits in a random access burst.
Method B, C, D and E are almost similar on the design ofrandom access burst.

We prefer method B/D than method C‘/E, because to include a few bits of the control information is beneficial in
order to shorten the delay. The difference of BID and C‘/E is whether to have a few bits on UE resource status
(buffer andfor transmission status]. On the actual resource status signaling method, there are two approaches.
One is short message part is included as shown in Figure 7(a). The other is preamble pattern itselfis chosen from
the large number of preamble set shown in Figure 7(b). The choice ofpreamble pattern itselfindicates the
signaling.

Random access burst

Preamble part Message part
si nature resource re uest

(a) two pans structure

Preamble part
si nature inctudin - resource re uest

(b) one part structure

Figure 7 Inclusion of short message in random access burst

We don't see so much difference between B and D. The difference between B and D is the amount of uplink
resource allocation in the first SDCH. Depending on cell level traffic situation. the scheduler could control the
amount of allocation in the first SDCH. ln method B, not only cell level traffic situation, but also the scheduler
can control the amount of uplink resource based on the resource request from each UE. If UL resource allocation
is relatively large, method B is applied. lf UL resource allocation is relatively small, method D is applied. We
think this handling of procedure looks useful approach because this enables trade off between delay and
efficiency.

As a conclusion, we propose to take method BID. The difference of B and D can be considered as the difference
of the scheduler operation.

3. Conclusion

In this contribution, we evaluated the preambie performance. Based on the evaluation results, we discussed the
inclusion of message part on RACH. Our current view is that it would be difficult to include a large massage part
in RACH due to the limitations imposed by the link budget and preamble perfonrtance. However. we think that
the inclusion of a few number of control infonnation bits on random access burst is still beneficial from process
delay point of view. A small size of message part may be included depending on target Es/No.
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WWW.3gpp.0rg -

/ftp/tsg_ran/WG1_RL1/TSGR1_44bisfD0cs/

|To Parent Directory|

3/15/2666
3/15/2666
3/26/2666

3/26/2666
3/15/2666
3/15/2666
3/26/2666
3/26/2666
3/21/2666
3/21/2666
3/21/2666
3/21/2666
3/21/2666
3/21/2666
3/21/2666
3/21/2666
3/21/2666
3/21/2666
3/21/2666

3/21/2666
3/21/2666
372172666
372172666
3/21/2666
3/21/2666
3/21/2666
3/21/2666
3/21/2666

3/21/2666
3/26/2666
3/26/2666
3/26/2666
3/21/2666
3/21/2666
3/21/2666
3/21/2666
3/21/2666
3/21/2666
3/21/2666
3/23/2666
3/21/2666
3/21/2666
3/21/2666
3/21/2666

3/21/2666
3/21/2666
3/21/2666
3/21/2666
3/21/2666
3/21/2666
3/21/2666

2:16
2:16
1:14
1:14

2:15
2:15
4:41
4:41
7:68
7:68

16:46
16:46
16:46
16:46
16:46
16:41
16:41
16:41
16:41
16:41
16:41
16:41
16:41
16:41
16:26
9:64
9:64
9:64
9:64
4:64
4:64
2:22

16:26
16:26
16:26
16:26
16:26
16:26
16:26
16:69

:46
:46

8:46
11:58

11:58
8:46
8:46
8:46
8:46
8:46

11:58

PM
PM
PM
PM
PM
PM
PM
PM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
PM
PM
PM
AM
AM
AM
AM
AM

AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM

8661
9266

151547
286761

86378
39374

188915
15515

382471
116358
76959

139215
49871

796286
115964
258886

26285
66968

166183
68967
39816

173397
15195

963139
468156
124596
17727
35394
14347
65693
99236
26276
99388

166151
15962
33656

112174
47163
45676

226329
128955
114425
34673
37433

53412
84282
69392
22247

22748
42194

77596

R1—666765.2ig
R1-666766.219
R1-666767.219
R1—666768.zig

R1-666769.ziQ
R1—666776.zig

R1-666771.219

 E
R1-666773.219
R1-666774.219
R1-666776.zig
R1—666777.zig
R1-666778.Zig
R1-666779.219
R1-666786.219
R1-666781.zig
R1-666782.ZiQ
R1-666783.219
R1-666784.219
R1-666785.219
R1-666786.219
R1—666787.ZiQ
R1-666788.zig
R1-666789.219
R1-666796.219
R1-666792.219
R1-666793.219
R1-666794.219
R1—666795.zig
R1—666796.ziQ
R1-666797.219
R1-666798.zig
R1-666799.zig
R1-666866.zig
R1-666861.219
R1-666862.219
R1—666363.zig
R1-666865.219
R1-666366.ZiQ
R1-666867 .ziQ
R1—666868.zig
R1—666869.zig
R1-666816.zig
R1-666811.zig
R1-666812.Zig
R1-666813.zig
R1—666814.zig
R1-666815.ziQ

R1-666816.zig
R1-666817.ziQ
R1-666818.219
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3/21/2666
3/21/2666

3/20/2006
3/26/2666

3/21/2666
3/21/2666
3/21/2666
3/21/2666
3/21/2666
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3/21/2666
3/26/2666
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3/21/2666
3/21/2666

3/21/2666
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3/21/2666
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3/21/2666
3/21/2666
3/21/2666
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3/21/2666

3/21/2666
3/21/2666

3/21/2666
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3/21/2666
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3/21/2666
3/21/2006
3/21/2666
3/21/2666
3/21/2666
3/21/2066
3/21/2666

I-‘I-‘I-‘I-'I-‘ LD\DLDkD\.Dl.DL.Dt.DL.D!flLDOO(SD<D|-‘€XDOOOO\l'-J\]NJ‘:-J'\J\J'*-J'\J~J'*~J\J'\.l\J'\JmCflm'\.l|-'\J"~J‘~J'-.|'\J"-J'-J"-J"~J"s.|'\J-b\DLD\.DLD{SDCOm-hr-hfibfifl
:40
:20

:04
:04

:40

:40
:41
:55
:55
:55

:55
:41

:27
:27
:27

:27
:27
:27
:27
:49
:49
:49
:49
:32
:49
:40
:40
:40
:27
:27
:27
:27
:27

:49
:49

:49
:49
:49

:49
:49

:49
:49
:49
:11
:11
:11
:58
:41
:41
:11
:55
:11
:55
:27
:27
:27
:27

:27
:27
:27
:27

AM
AM

PM
PM

AM

AM
AM
AM
PM
AM

AM
AM

AM
AM
AM

AM
AM
AM

PM
AM

AM

AM
AM
AM

AM
AM

AM

AM
AM

AM
AM

AM

AM

AM
AM

AM
AM

AM
AM
AM

AM
AM
AM
AM
AM

AM
AM
AM

122254 R1-060819.219
151578 R1-060820.ziQ
86292 R1-060821.219
62046 R1-060322.ziQ

726137 R1-060823.219

110468 R1-060824.ziQ
124969 R1-060825.ziQ

15229 R1-060828.ziQ
569566 R1-060829.ziQ
166450 R1-060830.219
42405 R1-060831.219
72632 R1-060832.ziQ

200304 R1-060833.219
173144 R1-060834.ZiQ
290232 R1-060835.219
41595 R1-060836.ZiQ
68959 R1-060837.219
13640 R1-060838.ziQ
47206 R1-060839.219

457697 R1-060841.ZiQ
14930 R1-060842.219
75190 R1-060843.ziQ
13203 R1-060844.ZiQ

229231 R1-060845.ZiQ
13740 R1-060846.ziQ
45951 R1-060847.ZiQ
99975 R1-060848.219

23955 R1-060849.219
137608 R1-060850.ziQ

370347 R1-060851.ZiQ
64835 R1-060852.ziQ

165275 R1-060353.ziQ
1573655 R1-060854.219

23780 R1-060855.ziQ
932396 R1-060856.219

653010 R1-060357.ZiQ
34882 R1-060858.219

189090 R1-060859.219

57923 R1-060360.ZiQ
280398 R1-060861.ziQ

224934 R1-060862.219
249794 R1-060863.ziQ

84335 R1-060864.ziQ
24276 R1-060865.219

529450 R1-060866.219
75650 R1-060867.219

273669 R1-06086B.ZiQ
138146 R1-060869.219
88155 R1-060870.219

186080 R1-060371.ZiQ
S4885 R1-060872.ziQ
21372 R1-060873.219

1072993 R1-060874.ZiQ
35595 R1-060875.ZiQ

104382 R1-060876.ZiQ
187421 R1-060877.ZiQ

36857 R1-060378.ziQ

104367 R1-060879.219
16636 R1-060880.ziQ

79961 R1-060881.ziQ
282089 R1-060882.219

ZTE/HTC

ExhHfit1015-0029



ZTE/HTC 
Exhibit 1015-0030

3/21/2995
3/21/2995

3/25/2995
3/25/2995
3/21/2995
3/21/2995
3/21/2995
3/21/2995
3/21/2995
3/29/2995
3/29/2995
3/29/2995
3/29/2995
3/21/2995
3/21/2995
3/21/2995
3/21/2995

3/21/2995
3/21/2995

3/21/2995
3/21/2995
3/21/2995

3/21/2995
3/21/2995
3/21/2995

3/21/2995
3/21/2995

3/21/2995
3/21/2995

3/21/2995
3/21/2995

3/21/2995
3/21/2995

3/21/2995
3/21/2995

3/21/2995
3/21/2995

3/21/2995
3/21/2995
3/21/2995
3/21/2995
3721/2995
3/21/2995
3/29/2995
3/21/2995
3/21/2995
3/21/2995
3/21/2995
3/21/2995
3/21/2995
3/21/2995
3/21/2995
3/21/2995
3/21/2995
3/21/2995
3/21/2995
3/21/2995
3/21/2995
3/21/2995
3/21/2006
3/21/2995

I-‘I-‘ KDKDLDKDKDKDLDKDKDKDLDKDKDLDLDLOKD-l>0OOO0O&O\.D\Dt.O\DLO\DkD\JC€Im!X3(9CS>\J\J*~J\.D\.Dk1J\.D'\J"-.J'*~J"-.1‘-51‘-s.||-‘I-‘I-‘I-"-sJ'\Jm\.D\D'uU"sJ'.D\D
:27
:27

:58

:48
:27
:27

:11
:49
:49
:14
:14

:14
:14

:08
:08

:08
:08
:08
:08
:27
:27
:04
:55
:08
:08
:08
:20
:20
:40

:11
:11

:27
:04

:04
:04

:04
:04

:04
:05
:05
:11
:11
:11
:04
:05
:05
:05
:05
:05
:05
:55
:55
:55
:55
:55

:27
:27

:27
:27
:27
:27

AM
AM

PM
PM

AM

AM
PM
PM

PM
PM

AM
AM

AM
AM
AM

AM
AM
AM

AM
AM

AM

AM

AM
AM

AM
AM

AM

AM
AM
AM

AM
AM

AM

AM
PM

AM
AM

AM
AM

AM
AM

AM
AM
AM
AM
AM

AM
AM
AM

31939 R1—060883.ziQ
134339 91—959994.z1g
93745 R1-959995.219

9491 R1-959995.215
51599 R1-060887.219

25519 R1-060888.219
19574 R1-959999.219
34212 R1—959999.z1g

123533 R1-959991.219
19991 R1-959992.219
19379 R1-060893.219

351252 R1-060894.ziQ
55990 R1-369895.219

155271 R1-060896.ziQ
61887 R1-360897.219
45551 R1-060893.ziQ

147755 R1-060899.219
197544 91—959999.z1g
95294 R1-060901.219

119591 91-959992.215
74491 R1-060903.219
59292 R1-959995.215
59993 R1-060906.219
52555 R1-060907.219

194921 R1-959999.215
24314 R1-060909.219
95999 R1-060910.219

147557 R1-060911.219
195795 R1-060912.ziQ

597599 91-959913.212
93497 R1—959914.z1g

7555 R1-060915.ziQ
30773 R1-€)60916.ZiQ

25315 91-959917.215
27220 R1-969918.21];

79599 91-959919.215
29999 R1-060920.219

119235 91-959921.219

29794 91-959922.219
25715 R1-969923.ZiQ
55952 R1-060924.219

1142279 R1-959925.219
53443 R1-060926.219

139544 R1-959929.219
539415 R1-060930.219

15221 R1-060931.219
499799 91-959932.215
47321 R1-060933.ziQ
71759 R1-060934.219

152549 91-959935.z1g
79249 R1-060936.ziQ
49191 R1-060937.219

749997 R1—060938.ziQ
13552 R1-060939.ziQ
99459 R1—060940.ziQ

595929 R1-060941.219
15244 R1—060942.zig

99951 R1-060943.219
37593 R1-959944.215

143955 R1-060945.ziQ
34593 R1-060946.219

ZTE/HTC

ExhHfit1015-0030



ZTE/HTC 
Exhibit 1015-0031

3/21/2066
3/21/2696
3/36/2066
3/21/2696
3/21/2666
3/21/2696
3/21/2666
3/21/2006
3/21f2G@6
3/21/2666
3/21/2696
3/21f2G@6
3/21/2666
3/21/2066
3/21/2606
3/21/2006
3/21/2006
3/21!2006

3/20/2006
3/21/2006

3X21/2066
3/21!2006

3/21/2006
3/21/2696
3/21!2006

3/20/2006
3/21/2006

3/21/2006
3/21/2006

3/21/2006
3/21/2006

3/21/2006
3/21/2096

3/21/2006
3/21/2096

3/21/2006
3/21/2066
3X21/2006
3/21/2006
3/21/2066
3/21/2686
3X21/2066
3/21/2096
3X21/2006
3/25/2006
3X25/2096
3/25/2006
3/25/2066
3I21/2005
3/21/2666
3/21/2006
3I21/2005
3/21/2066
3/21/2006
3X21/2006
3/21/2066
3/21/2006
3/21/2006
3/21/2096
3X21/2096
3/21/2006

"~J\J"-J\-.l"~J

:55

:58
:11

:58
:55

:58
:55
:55
:55
:20

:58
:58
:20

:20
:20

:58
:58
:58
:29
:58
:11
:11

:55
:11
:27
:23
:05

:05
:95

:11
:11

:11
:11

:11
:11

:11

:11
:11
:20
:20
:20
:20
:20
:20
:48
:48
:48
:48
:41
:41
:41
:58
:58

:58
:58

:08
:08

:08
:08

:08
:08

AM
AM

AM

AM

AM
AM

AM
AM
AM

AM
AM

AM
AM
AM
PM
AM
AM
AM

AM
AM
PM
AM

AM
AM

AM
AM

AM
AM

AM

AM
AM
AM

AM
AM

AM

AM

PM
PM
PM
PM

AM
AM

AM
AM
AM
AM
AM

AM
AM
AM

391915 R1-060947.219
17391 R1-969948.ZiQ

221542 R1-959949.219

71525 R1-959959.215
115959 R1-060951.219

125732 R1-960952.219
39499 R1-959953.219

192952 R1—959954.z1g
32157 R1-060955.ziQ

1633822 R1-369956.219
57937 R1-060957.zig
71459 R1-060958.ziQ
29290 R1-369959.219
27337 R1-060960.ziQ

135119 R1-360961.219
224239 R1-060962.ziQ

13521 R1-060963.219
395314 91—959954.z1g
47319 91-959955.219
55734 R1-060966.ziQ

294799 R1-060967.219
499939 R1-959953.215
195955 R1-060969.219
172995 R1-060970.219
515393 R1-959971.215
239942 91-959972.219
49917 R1-959973.219

15521 R1-060974.ziQ
53112 R1-060975.219

414492 91-959975.212
27995 R1—959977.z1g

51579 R1-060978.ziQ
154521 R1-660979.ZiQ

15943 R1-060981.ziQ
68784 R1-B69982.ZiQ

23479 91-959933.219
43475 R1-060985.219
59594 R1-060986.219
54599 R1-060987.219
21525 R1-959933.219
11425 R1-060990.219
53459 R1-959991.219

117995 R1-060992.219
39455 R1-959993.219
9257 R1-060994.219

11349 R1-060995.ziQ
13299 R1-060996.219
39149 R1-060997.ziQ

141955 R1-060998.219
15339 R1-060999.219
31374 R1-061000.ziQ

199112 R1-061001.219
35135 R1—951992.z1g

11359 R1-061003.219
5795 R1—061004.ziQ

228704 R1-661005.ZiQ
56313 R1-@61006.ziQ

81353 R1-661007.ZiQ
30137 R1-061008.ziQ

219561 R1-061009.ziQ
18698 R1-061010.219

ZTE/HTC

Exhibit 1015-0031



ZTE/HTC 
Exhibit 1015-0032

3/21/2006
3/21/2006
3/21/2006
3/21/2006
3/21/2006
3/21/2006
3/21/2006
3/21/2006
3/21f2006
3/25/2006
3/21/2006
3/21f2006
3/21/2006
3/21/2006
3/21/2006
3/21/2006
3/21/2006
3/2172006

3/21/2006
3/21/2006

3721/2006
3/2372006

3/21/2006
3/21/2006
3/21/2006

3/21/2006
3/21/2006

3/21/2006
3/21/2006

3/21/2006
3/21/2006

3/21/2006
3/21/2006
3/21/2006

3721/2006
3/21/2006
3/21/2006
3721/2006
3/21/2006
3/21/2006
3/21/2006
3723/2006
3/21/2006
3/21/2006
3/21/2006
3721/2006
3/21/2006
3/30/2006
3/30/2006
3/25/2006
3/30/2006

3/30/2006
3/31/2006
3/31/2006
3731/2006
3/31/2006
3/30/2006
3/31/2006
3/31/2006
4/1/2006

3/31/2006

11:
7:

11:

:40
:40

:40
:40
:40
:40
:48

:55
:55
:55

:55
:55

:41
:27
:27
:27
:27
:08
:09
:41
:41
:32

:32
:55

:20
:55

:11
:11

:11
:27

:27
:27
:58
:27
:27
:08
:08
:08
:09
:08
:08
:39
:39
:14
:12
:12
:48
:11

:11
:57
:57
:57
:57
:11
:57
:57

:32
:57

I-‘I-' U1mU1LnLnLHLnLfiU1LfiLJ1LUU1U1l\J\Dt.O‘~d\J®\]'~J\J\DkD|-"\J'\J‘-400CONL053LDI-‘I-‘(S}<9m\J*~J*-J*~J\J®kO\.DLO\.D\DLIUm<fl0DCOmm
58

08
58

AM
AM

AM

AM

AM

AM
PM

AM
AM
AM

AM
AM

AM
AM
AM
AM
AM
AM
AM

AM
PM

PM
AM

AM
AM

AM
AM

AM
AM
AM
AM

AM
AM
AM

AM
AM

AM

AM
AM
AM
AM
PM
AM

PM
AM
AM
AM
AM
AM
AM
AM

AM

PM
AM

9260 R1-061011.ZiQ
28397 R1-061012.ZiQ
15046 R1-061013.ZiQ

17816 R1-061014.ZiQ
330749 R1-061015.ZiQ

143488 R1-061016.ziQ
55024 R1-061017.ZiQ
16816 R1-061018.ZiQ

490512 R1-061019.ZiQ
105395 R1-061020.ziQ
236444 R1-061021.ZiQ
191480 R1-061022.ZiQ
120289 R1-061023.ziQ

23767 R1-061024.ZiQ
17948 R1-061025.219
84240 R1-061027.219

178574 R1-061028.21

7495 R1-061029.219
13589 R1-061030.21

403531 R1-061031.zi
90584 R1-061032.21
46754 R1-061033.zi

149407 R1-061034.21

16773 R1-061035.219
10144 R1-061@36.ziQ

200238 R1-061037.ziQ
28225 R1-061038.21

103694 R1-061039.21
68633 R1-061041.21

24025 R1-061042.ziQ
31994 R1-061043.21

28964 R1-061044.ziQ
11771 R1-061045.21

18844 R1-061046.ziQ
18848 R1-061047.21
64380 R1-061049.21

514491 R1-061050.21
18664 R1-061051.21
36526 R1-061053.21
79704 R1-061054.21

19440 R1-061056.219
14732 R1-061057.21

29747 R1-061058.ziQ
30767 R1-061059.21
18199 R1-061061.21

18348 R1-061062.212
12495 R1-061063.ziQ
20637 R1-061064.ziQ
49251 R1-061065.ziQ
12404 R1-061066.ZiQ

183093 R1-061067.ziQ
100612 R1-061068.Zi

6321 R1-061069.219

98319 R1-061070.219
18305 R1-061071.21
18350 R1-061072.21

27915 R1-061073.ZiQ
37384 R1-061074.21

14722 R1-061075.ziQ

701649 R1-061076.ZiQ
6258 R1-061077.ziQ

L

LLLLL

LLL
L

L

LLLLLL
L

LL

L

LL

L

ZTE/HTC

Exhibit 1015-0032



ZTE/HTC 
Exhibit 1015-0033

3/30/2666

4/1/2006

3/31/2666

4/1/2006

3/30/2666

4/1/2096

4/1/2666

3/31/2006

3/39/2666

3/31/2806

4/1/2666

3/31/2666

4/1/2006

4/1/2006

4/1/2606

4/1/2006

4/1/2606

4/1/2006

4/26/2886
4/1/2006

4/26/2666
4/1/2995

4/13/2666

4/26/2006

4/26/2995

5/3/2666
5/3/2995

lD\D\J"-Jl’\Jl.D"-Jwl-‘(IOm0OmO3<X3U'IODLJ'Iu'I\.J'lOOmU'Iml.J'l®U'|
:11

:33

:57

:33

:12

:33

:33

:57

:12

:57

:33

:57

:33

:33

:33

:33

:33

:33

:10

:34

:55
:16

:01

:55

:55

:19
:21

756650 R1-061078.ZiQ

272533 R1-061079.219

86774 R1-061080.219

25947 R1-061081.ziQ

164724 R1-061082.ziQ

92617 R1-061083.219

105792 R1-061084.ziQ

22674 R1-061085.ZiQ

48996 R1-061086.ziQ

82759 R1-061087.219

60438 R1-061088.ziQ

15005 R1-061089.ziQ

12150 R1-061090.219

22909 R1-061091.219

60922 R1-061092.219

60930 R1-061093.219

61693 R1-061094.ZiQ

13451 R1-061095.219

20871 R1-061096.ZiQ

283453 R1-061097.ziQ

2860879 R1-061098.2iQ

286793 R1-661099.219

37521 R1-061100.212

2862682 R1-061101.219

2861263 R1-961102.219

17592 R1—061103.ziQ
29312 Tdoclist RAN1#44bis§March 20861.zi9

ZTE/HTC

Exhflfit1015-0033



ZTE/HTC 
Exhibit 1015-0034

 

ZTE/HTC

Exhibit 1015-0034



ZTE/HTC 
Exhibit 1015-0035

TSG-RAN WG1 Meetin #44bis R1 4160792

Athens, Greece,h
Source: Panasonic

Title: Random access burst evaluation in E-UTRA uplink
Agenda Item: 10.2.3
Document for: Discussion

1. Introduction

Random access burst is used for the initial physical connection on initial cell access, handover and the resource
allocation when the UE uplink has not been time synchronized. Several discussions on random access burst to
achieve short initial physical connection setup have also been reported in [4] - [7] . Random access burst sub-
frame may be composed of a preamble part and a message part. We evaluate the preamble performance. Based
on the evaluation results, we discuss the inclusion of message part on random access burst.

2. Discussion

2.1. Random access burst requirements
In random access burst structure design, the following requirements have been considered [1] [3] - [10] .

0 Reliable acquisition of preamble

I Estimation of arrival timing

0 Reduction in the whole process delay

- To minimize the usage oftime-frequency resources regarding spectrum efficiency

The most important requirement of the above is reliable acquisition and estimation of arrival timing because the
success rate of random access burst attempt should be high enough. The inclusion of message pan on random
access burst has been considered to shorten physical connection setup delay [4] - [7] .

2.2. Discussion on preamble length

In TR [2] . E-UTRA is required to support at least 30km cell size. Therefore. we showed the link budget and
achievable number of bits per TTI (0.5ms) to estimate how many bits can be contained on random access burst
in [[0] . The result would be useful in the case coverage is critical although the result is still preliminarily. On
the other hand. we also need the discussion in the case that interference is critical. Ref. [6] reports that
approximately -13 dB and -18 dB ofthe average received EsfNo were derived front the system level evaluation.
As mentioned above. the most important random access burst functions are reliable acquisition and estimation of
arrival tinting. For these reasons. first. we evaluate the required preamble length that corresponds to the required
average received EsfNo. Next we discuss the possibility ofthe inclusion ofmessage part.

In the preamble evaluation. we assume the followings:

o Random access burst TTI is a multiple of 0.5msec. Preamble, guard time and possibly message part
share a random access burst TTI

I Random access burst is time/frequency multiplexed with other channels [3] [4] .
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Preamble structure

A preamble sequence should have a good auto-correlation and good-cross correlation. General chirp-like (GCL)
sequence has been considered to satisfia these requirements [5] [8] [9] . in our preamble performance evaluation,
Zadoff-Chu CAZAC sequence [13] . a special case of GCL sequence. is used. RACH preamble structure is
shown in Figure I.

We evaluated l.25MHz and 5MH2 as transmission bandwidth ofthe random access burst.-

CAZAC sequence
N=T3(1.25MHz), N=293{5MHz) CAZAC Sequence

28 sample 5i2sampIes(B6.6?us] remaining sa le

Random access burst TTI length = 0.5 /1,012.0 ms

Figure I — preamble structure

Performance 0|‘ preamble

The simulation parameters are shown in Table I. As preamble perfonnance evaluation criteria, we used false
alarm and miss detection probability to the average received EsfNo. The definition is as follows:

I False alarm (Pfa): the probability of a particular code being detected when nothing, or different code was
transmitted

Miss detection (Pmd): the probability of a particular code not being detected when the code was
transmitted

Although time domain preamble detection would also possible, in our evaluation, the RACH preamble detection
is performed in frequency domain, which is similar to the detection algorithm described in [8] .

I. Repeated CAZAC sequences ofthe received signal are combined in time domain.
2. The combined CAZAC sequence is processed by FFT.
3. A transmitted CAZAC code is detected by using coherent detection in frequency domain.
4. A delay profile response is obtained after IDFT processing.

Table 1 — Simulation parameters

3 (total preamble length: 200usec)
7 (total preamble length: 467usec)

Repetition factor (M) of [4 (total preamble length: 933usec)
CAZAC sequence 28 (total preamble length: i867usec)

I 

Coherent detection in frequency-domain
Preamble detaction in time-domain (after IDFT)

channel model
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Figure 2 and Figure 3 illustrate the miss detection probability (Pmd) to the average received Es/‘No of l.2SMH2
and 5MHz bandwidth to achieve the false alarm Pfa = 10'} under AWGN channei and TU l20kmfh. respectively.

0

10 : IF I ' '1 — pf =]'0_3' Banr:lwidth:5MH2
“§°a,3‘f”?E 3 Channel:AWGN

: ' 7 ' 5 a 3’ Q —I— 3repetili0n(200us)
—I— '}'repetilian{4I'37us)
—l— |4repelit1rJn{933us)
—I— 2Erepelil1on{!867'us)5

Bandwidth: l.25MHz
Channel: AWGN
--l-- 3 repeiition(2C|0us]
——A—- 7repeiitioni467us]
--«I-- l4repetition[933us]
--l-- 33 repetilion(l867I.Is]

3.
P~JMissdetectionprobability(Pmd) 5

5.
L

_35__30.._i... _.._5
Average received EsfNo {dB]

Figure 2 Miss detection probability (Pmd) to the average received Esfhin (AWGN)
0

'0 Bandwidth: SM Hz
Channel: TU l20kmfh
—I— 3 reperitiontzotlus)
—I— 7 repetilion{467us)
—I— l4repeli1iLm(933|rs)
—'I-— 28 tepelitinn(!8t§?us)E

Bandwidth: 1.25M]-I2
Channel: TU l20km/h

3 n:pelitionI[2(l0u.s]
7 repetition i467us]
I4 repetition [933us]
28 repeIition(lS6'ILL-:]Missdetectionprobability(Pmd) 5

.45. . -10.
Average received Esme [dB]

Figure 3 Miss detection probability (Pmd) to the average received EsfNo (TU l20km/h)

Target value ofthe false alarm is S III‘ and the target value of miss detection is $ ID": and !0'3 in WCDMA [l 1] .
We think similar target also would be required in LTE. Therefore. if we use the same target values from the
above results, we can derive the required preamble length to fulfill the average received Es/No. The required
preamble length in l.25MHz bandwidth is illustrated in Figure 4 to the average received EsfNo to achieve Pmd 5

I0") and Pmd S [U2 with false alarm Pfa = 10"‘. Figure 5 shows the case 0f5MI-lz bandwidth.
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Bandwidth: l.25MH2
—o— P'mci=|0"‘(AWGN)
—o— pmd=10'~‘(AwGN)

--+-- 1=md=10" (Tuuoknvh)
- - +- - Pmci= I 0'3 (TUI zoknvh)

Requiredpreamblelength[ms] _______§__,<__:____§
-20 -l5 -l0 -5

Average received EsfNo [dB]

Figure 4 Preamble length to Es/No of false alarm probability = l0'3 (l.25MHz]

Bandwidth: 5MHz

Pmcl=10': [AWGNJPmd=10" [AWGM

Pmd=l0"' [TUl2[}1<.mfh)
l’Il1d=l0‘2 (TU I 2Dkmfh]

5:’ N

E4:
E1)=
2

U.)
5
E05as
2D.

“U
2
'5
3ad

°"-30‘ I-25‘ I i ‘-20’ -15‘ K I I i I I ‘-5
Average received EsfN0 [dB]

Figure 5 Preamble length to EsJNo of false alarm probability = 10° [5MH2)

According to [6] , approximately -13 dB and -18 dB ofthe average received Esr’No were derived from the system
level evaluation for the lSD 500m and l732m, respectively, when using open-loop TPC and SME-lz transmission
bandwidth. Table 2 shows preamble length required for -I3dB and -l8dB of Es/‘No under AWGN and
TU l2Ukm."h.

Table 2 Required preamble length to the average received Eslblo (5MHz bandwidth)

(67 usec) (133 usec) (333 usec) (467 usec)

(200 usec) [267 uses) (933 usec) [1367 usec)
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In this evaluation, only one preamble is transmitted. If multiple preambles are transmitted and multiple
preambles are also received at the same time, additional preamble length would be required clue to multiple
access interference (MAI).

2.3. Random access procedure

For non-synchronized random access procedure. we introduced the four methods in the Denver meeting [I0] .
We extended the discussion to following tive methods. In the figure "preamble" could be randomly chosen
signature sequence

UE Node B

Random access burst
( reamble + resource re uest + Data)

Random access burst Random access burst Node B
[rearnble + resource re ucst) (reamblc)

UL resource allocation UL resource allocation

SDCI [ (ill. data] SDCH (Full resource r uest + Ill. data ]

Random access burst Node B Random aeeess burst Nude B
reamblc + resource re ucst) [reamblcll

UL resource allocation for res

SDCH [Full resource re

ource request UL resource allocation for resource request
nest] SDCH (full resource re nest)

Method E

Figure 6 Initial resource allocation sequence

- Method A

The random access burst contains preamble, resource request and data. The delay for data transmission
could be shortest.

- Method B

The random access burst contains preamble and resource request. The resource request could tell the amount
of UE buffer andfor transmitter status. We assume only one or a few bits for this. The allocated amount of
UL resource could be based on this resource request. The actual data is transmitted after one round trip time
{RTT).

- Method C

The random access burst contains preamble only. The allocated amount of UL resource could be based
without UE buffer andfor transmitter status. Therefore. the uplink resource allocation is not so accurate and
could be waste of time-frequency resource in the uplink. The actual data is transmitted after one RTT.

- Method D
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The random access burst contain preamble and resource request. The allocated amount of UL resource in the
first SDCH would be relatively small because only a few information bits are obtained at Node B. The next
SDCH contains UL data. The actual data is transmitted after two RTT.

— Method E

The random access burst contain preamble and resource request. The allocated amount of‘ UL resource in the
first SDCH is small because only resource request is transmitted. The next SUCH contains UL data. The
actual data is transmitted after two RTT. Although the delay of SDCH transmission, the benefit ofthis
scheme would be a appropriate amount oftime-frequency resource to the second SDCH is based on more
detailed information of resource request in the first SDCH. Therefore. accurate resource allocation is
possible.

Method A requires different design of random access burst from the others. From the discussion of the previous
sections, it would be difficult to inciude a large number of control information bits in a random access burst.
Method B, C, D and E are almost similar on the design ofrandom access burst.

We prefer method B/D than method C/E. because to include a few bits of the control infonnation is beneficial in
order to shorten the delay. The difference of B/D and GE is whether to have a few bits on UE resource status
(buffer andfor transmission status). On the actual resource status signaling method, there are two approaches.
One is short message part is included as shown in Figure 7(a). The other is preamble pattern itself is chosen from
the large number of preamble set shown in Figure 7(b). The choice of preamble pattern itself indicates the
signaling.

Random access burst

Preamble part Message part
(signature) (resource request

(a) two parts structure

Preamble part
(signature including resource request)

(b) one part structure

Figure 7 Inclusion of short message in random access burst

We don't see so much difference between B and D. The difference between B and D is the amount of uplink
resource allocation in the first SDCH. Depending on cell level traffic situation, the scheduler could control the
amount of allocation in the first SDCH. In method B, not only cell level traffic situation, but also the scheduler
can control the amount of uplink resource based on the resource request from each UE. If UL resource allocation
is relatively large, method B is applied. If UL resource allocation is relatively small, method D is applied. We
think this handling of procedure looks useful approach because this enables trade off between delay and
efficiency.

As a conclusion, we propose to take method BID. The difference ofB and D can be considered as the difference
of the scheduler operation.

3. Conclusion

In this contribution, we evaluated the preamble performance. Based on the evaluation results, we discussed the
inclusion ofmessage part on RACH. Our current view is that it would be difficult to include a large massage pai't
in RACH clue to the limitations imposed by the link budget and preamble performance. However. we think that
the inclusion ofa few number of control infonnation bits on random access burst is still beneficial from process
delay point of view. A small size ofmessage part may be included depending on target Esflt-lo.
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Docomhor2015,WuI: 4
December 2015, Week 3
DocornI:cr2015.Woolt2
December 2015,Weoll ‘I
Novombor2015.WeelI5
Novembor2D15.Wcel|4
November 2015, Week 3
November 2015. Wool: 2
Novembor2tI15. Wool: ‘I
October 2015..Wook 5
October 2Il15.WIolI: 4
October 2o15,Wuk 3
Dctohor 2u15.Wuk 2
October 2fl15.Wuk 1
Sopl:oInhor2I315, wuk 5
September 2015, Wool: 4
soptoc-nI:or2lI15. Wool: 3
8o|:ItomI:or2o15.Wuk2
5opImnI:or2015. Wool: 1
Aug:.|n201.'n.Vleok 5
Aug»! 2l.'|‘|5,Weak4
Aumni 2015,Vleek 3
Augurl 2l:I15,weok 2



ZTE/HTC 
Exhibit 1015-0044

,~lu|y'2fl15._W_0_e|_I.5
July "2015,-Week-4
July 2:11 ._r.,.waeI: 3
J'I'I.|!' 2111 '5. W001: 2.

July 2015. Week 1'
Jurle 2.015; Week 5
June 2015. Week 4
June 2015. Week '3
J_ur_na2o15. Week 2
June 2015. Week 1
Hay 2015. Week 5
Hay 2015. Week 4
Hay 2_I|'1 5, Week 3
lI.I¥"2l.|I1 5..W'0O|l: 2.-
IIey‘2l_I1 5. Weék 1
Apr|I2lI15, Week 5
Apr]! 20'1.5.'Week 4
Aprll 2015, week 3
Aprll 2015. Well! 2
Apr_|I.2II15. Week .1
March 2015, Week 5
March 2015, Week 4

March 1_fl"_I 5. Week 3
[larch 2'fl15._.We6k 2
lurch 201 5, Week 1
February 20_31‘5, Week!»
Eebruary_2Il15, Week 3
FebmI'__ry.2ll;1.5.,Week 2
February 2,015. Week 1

January-201-5, Week 5
January-2015', Week 4
Jammy 2015, Week :1
J'II_'I.uII'r¥ 20135. W601i 2.
January 2:01-5, Week 1
December 2014, Week 4

mn:amb_er.2o14, Week-3
December-.2014. Week 2
D.D.I:€.|'|‘Ib.'_er 2.014. WQBII 1
NI.lV¢mb&_I'..2014..WBI!k-5
November-2014, Week!
November 2014, Week!
November-2014, Wink?
l~lI_:iv_errI_l".!'er 2014, WOIIH
October 201.4-‘. Wee]: 5
October 201$. Week 4

C_)cteb.er.2014-.' Week 3
octeber 2014-',_ Week 2
October 2014-, Week 1

5.€ll¢°|'|_||.'l6'r 2914» W°.9'|.I- 5
September 2014, Week 4
S.Ip'hm_ber 2014, Week 3

September 2014, Week 2
sejiternber 2014, Week 1
AI.Igusl'2'014,.We_ek 5
.Augu:l'20"14, Week 4
AI.|uusI»201'-I, Week‘-3
AugLIs.l2'01l, Week 2
Angus! 2014, Week 1
,-lI._I|y'2'll14. W09]: 5
July -2n'1 4, Week '4
July 201.4. Week 3
July 2111 4,.Wee'k 2
July 2111 4, Week 1
June 2014; Week 5'
June 2014-._We_'ek 4
June-‘I014. Week '3
._JI'JIf|e 2014. Week 2-
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Junie 2014-,_Waja‘k 1
Hay 2014, Week 5
Hay zu‘-1.4. weak-4
flay 201 4, Wool": 3
Hai 2014. Wool‘: 2
H_ay'2'014, Week 1
April 2014, Wbek 5
Apr]! 2014', Wa_ak.4
AprlI.20-‘I4. W.e.ek 3
API‘|.|.?_fl14.- W9!!! '1.
Apr]! 2014, Wool: 1
Ilarch "2014, Week 5
l1Iar1:h‘20-‘|4,'Waelt 4
lIa'r1_‘.h 201 4'. Wdek '3_
Ilarch -'2014,,Wee'|t 2
March-2011, Week ‘1

Fo_bruar3_v‘2014. Week _4
February 2014. Mask 3

Fobmary 20214. wool; 2
February-2014.. _Wo:a.|=_ 1
January 2014, Week 5
Jamllry 2014, ‘Noel: 4
January 2014-, Week 3
January 2014. Week 2
January 201:4, weak 1
Dlcnmbir 2013, weak 4

De1_:ernh_or2_0'1'3, Week 23
Dmgnmbar 2013, Wool; 2

Dscambar 2111 3, weak 1-
Nwqmbar 2013._W0.‘IIlI 5
Hlwnmbor 2013, Wonk 4
November 201_3,We_ok .3
_ll61iamI_'.Ier 2013, Week '2
Nm?_o'I'I'I‘her 2013, \Vo‘e|I 1

20"13,.Wd1_Ik 5
aciober 201 3, Week 4
Dctajhlr 201 3. weal; :1
G|l_:1:aI:,¢.r-201.3. W.€.B.k.2

201 :3.‘ V4899!‘ 1
suphrnher 201 3, Weak 5
Ssptornher 2013-, Week 4
Slivbrnbnr 2013. Woik 3
sufinmmber 2013. Week 2
Soytombar 2013, Week 1
August 2013, Week 5
Auuusl 2013, Week 4
Auausl2013, Week"!

Augus_l2_013, [Walt -2
Aunuu z01.:1.'W-.n_k- 1
July 201 3, week-4
Ju|yr2_01 3, Wonk 3
Ju_|y 2013. Week 2
Juli-2013-. Wool: -1
Jun: 2013;-Wuk 5:
Junja.2_0~'_l 3.,‘ Wank 4
Jung 2013. Weak -3
Jun: 2013‘, wax 2
June 2013', Wank -‘I
l1Iay'2013, Week 5
lIay'201 3, Wool: '4
flay 201 3, Wool: 3
Hay 2111 3, Week 2
|Iiy'201 3, wool: 1
Aprll 201-3;, Week!
April 201-3, Wbak 4
Apr]! 2'|J.'I.1|, Week 3
Aprll 2013, Week 2
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AprJl3013. Week 1
II:rch ‘201 3, Week-5
llIrc_h -2013. Week 4
flfarch 201 '3, Wed]: 3
Hirch 2013,'We'ok 2'
Burch 2013, Week ‘I

Fohnnry 201 3. Week 4
February 201?-..Woak-3
F.lbnI.If¥'2.lI1_3. Wash .2-
Fo|_Im.¢.|’-Y 201;?-,. Wuk 1
January 2'01'3,'Wook 5
January 2013. -4
January 201-.3, Week-.3
J.a'n1.|Ijr'y 2011.3‘, Web]: 2

Jarmry 201;-3, Weak 1
Docambor 2012, Wugk 4

Dou_omh.or_201.2, Wool: .3
Ilbcamber 2012, Week 1
Nwlmhor 2012, Wool:-_5
Nqvamtner 2012,Ws"qk 4
Hwornbor 2012, Weak 3
Ndvlmbor-2012, Wn_I:.2
NI'ivomber'2'012, Week 1

°.¢tObIF'_2012. Week 5
Octobur 201 2._ WI_Ik 4
_Ot:1ahur'201 2." Wank 3

October 201 2-. Wagk 2
Dctotnr 2012, Wank 1
Sqnlnrribar 2012', Week 5
Se'pton_Ihje'r 2012,'W_e.ek 4
Sdptomhar 201-2, Wonk-3
September 2012, Week 2
Sépliehjhor 2012, Week 1
Au'gus1_201'2, Woqk .5
August 2012, Week 4

Au'gusl.201-2, Week 3.
Au¢usl.2‘o1z_, wank 2
August 201-2, Wank 1
July 2o_1'2. Week 5
July 201 2, Week 4
July -201 2. Weeks
July 2012, weak-2
Jul! 201 2. WO.o‘k 1
June 2012, W'e'ek 5
June -1012. Week 4

June 2012. Wonk 3_
June 2012, Week 2

Jun: 2012. Wuk_1
flay 201 3...Wa_o'll 5.
May 201 2, Week"!
May 201 2,,-Wonk 3
May 2012-. Week 2
May Z012..Woek 1
Aprll 201;. weeks
April 2012. weak 4
Apr,|I2012, Week 3
ApI_'_|I 2012, W.i§|;.2
Apr|l'201'z, ‘Week 1
Ilarch 2012,Waak 5
lIarI:h'2012, Week 4
lalarch 2012-,_ Wagltza .
Hatch 2012, Week 2
Ilarch‘2012-,-Wocfik 1
Fqbruary-"2012. Week 5-
Febnnry 2012, Weak-4
Fabruary'20.1-2. Week 3
February 2012. Wank 2
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Feb_rua_ry 2012. Week 1
January 2013:", Week 5
January 2012, Week 4
January 201:, we'a1r:.a
Ja'rIua'r'y 2'01"-2,-W601: 2
Jariuary 2012. Week -1
Dac_em'ber.2011., Week .5

December 201 1 , Week 4
December 2011-, Week-3
December 201 1,_WnaI:- _2
December-Z011, Wosl11
Nwember 2011. Week 5
November 201 1 , Week 4
Nwamlier 20.1 1 . Wool: 3
Nlwember 2011, Week 2
November 201 1 , Wool: 1
O1:tob.o_I".2011.W.aek 5
October 2011. Week 4
October 2011. Week 3

201 1.. W56!‘ 2.
October 201 1,_ Week 1
S.epfie'rn_ber 2011, Weeks

Septbrjibor 2011, Wonk 4
September 201 1. Week 3
September 201 1, Week 2
September 2011, Week 1
August 2011,Week 5'
Auuus_l2'011, wait 4
August 201 1 , Week 3
A1.1gusl2011,We_'ek'2
Augusl 2011,Wee|r"1
July 2011, Week!
J_|'1_|y 2011, Week 4

July 2111 1 , w_u;k 3
July 2011 . Week 2
July'20'11-,,1_N,eek 1
Jurie-‘2011.We'ek_5
J1.'|_n_e 201 1. Week .4
Jam 2011.. We.-Is :3
Jl.'In'e 2011, Week 2
June 2011‘. Week 1
may 2111 1 , Week 5
flay 201 1 . Week 4
IIa_y'_2'0-1 1-. 3
May 201 1 . Week 2

Ila; 2011 . Week 1_
A0111 2011. week 5

Aprll 201 1_ . Wool; 4
Apr|l_2_011_.W.e'_e|1: :1
Aprl12'011-,-Week 2
Aprll2011 . Week 1

flaréh-201 1 , Week 5
IIa'rcI1-2011.'V_lee'lt 4
March-201 1-. Wukfi
[larch 2'01 1 , Week 2
March 2011, Week 1
I=ob;ru:n'.ry 2011, Week-4
February zo11,wu1_s 3
Febnilary-2011, Week 2
February 21111, Week 1
Jamlew 2011, Week!
J.a'nuery 201-1, I
Ja'n'ue'r.y 2011,‘ Week 3

January 2011, Week -2
Janmr'y'20111 , Week‘-1
December 2010, Week 5
December 2010., Week 4

ZTE/HTC

Exhibit 1015-0047



ZTE/HTC 
Exhibit 1015-0048

|_3oc'omh9r‘2l:_I10, 3
December 2010, Wool: 2
Dgcamblrr 2010, Walk '1
H_ii1i§rnE_|er‘2_IJ'1 11,- Week _5
Nwo'mb_or 2'01-o, Wisolr 4
November 2010, Wonk 3
Ilwember.2010, Week 2

llIw'emb'_er 2010, weak 1
0:101:01‘. 201 0.-'W_aek~ 5’

101 0:.-'\‘€Il..|I 4
October 2010. Week 3
October-2111.0. Wick 2-
Ontabar 201 0. Week 1

Séphmber 20.1 0. Week. 5-
Septembur 2a1o', wean
Sjphmbnr 2010, Wuk-.3
September 201 D, W_'oe_k.2

_8'e'ptomh_e}" 2010, _We‘§k 1
A_ugusl2_01l_J_, WIOIE 5
Augupl-20111‘, Wall"! '4
Augusl2IJ1l!, Woelra
Augu8l201ll, Wink 2
Alluuql 2010. WMIK1
Ju'|y_r2'01.0. _Wao|_t 4
July 2010, Wpok 3
July 2010, ‘Wa1a'|t- 2
July -201 0. Week 1_
Jun‘: 2010. Wink 5
June 2011!, Week 4
June 2'1!-1 0, Week -3
Jun: 2010. Week 2
.lum.2o10. Wreck 1
Juno‘ Z010

Inky 201 £I,.Woo‘k-4
Hay 2010. Whek 3
may-2o1o.week 2
l'lay_ 2lI1.B,_We,o_II: 1
Aprll 21:10.. week 4
Kl'.5|‘-||.2|3.1.0;WB'0l¢ 1!
Aprll 2010. week 2
A'pr|l 2010., Wu]: 1
[larah 201 0

Fflbruary 2010. Week 4
February 2111 l_I. Wank-3
February 201.0. Week 2
February 2010. Week 1
Ja'I'1uary_ 2iJ1'll, W061! 4
January ZlJ1I|,'WOII; 3'
._lanuI'ry 201.9‘, Won]: 2
January. 201'II,'Woek 1
DII:IrrIbo'r-2009

Nu'vomhe‘r‘2'Di09. Wpok 4
November 2000, Week 3
November 20119. .Wuk 2

Hn\ra'm_b'er 200,9, we-on 1
October 2009.. wagk 4
Octohun 21103. W'lI'_k 3-
Octnbur 20.09, Walk 2
Octab-,r'zoo9. Wank 1
September 2009
Au'gusl'2I:I¢I'9,-Wuak 4
August2008', W§e'k_3
Aljgusl 2009, Wool! 2
August 2001!. Week 1
Ju|y'20lJ9

June-2‘1_1tI9. W:a'ak- 4
Jam 2009, Week .3
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Junie 2009-,_Waje'k 2
Juno 2009._W9nk 1
uayznos, Wool: 4
play 2009, Week 3
Mai 2000. Wonk 2
|Iay'2'0'iI9. Week 1

April 2000, Wbek 4
Apr]! 200.9,". Week 3
Apr|I.200.9. W.e.ek :-
AprI_l_2l|09,- Wagk 1
Harsh 2000, Week 4
Ilareh "2000, ‘Week 3
IIarI:h‘2009,'Waelt.2
l'aIarch_2009.. W60]: 1
F'¢bI'I.Iar¥'200‘9, Weak 4
February 2009, Wonk. 3

Fe_bruary‘2000. Week 2
February 2009, Week 1
Jan!-III! 20.09'.’WOOk 4_
J.a_nuI'rv 2001!. Week. .3
January 2000, ‘Week 2
January 200.0. Week .1
Docarnber -_2008
November 2008, Week-4
Nuvnmbur 2008., Walt 3

H'uvamb¥I'r 2000, Won]: 2
lvlwgrnbor 2000, Week 1
Dctjobnr 2000
S¢}:II:oI1iba_r 20.00, Week 4

Se'ptemhje'r 200.0, W_e_ek _;3
Sdptombar 2003, weak 2

September 2008, Weak 1
AI_.|gus'l'200I, Wool: I
Au'gusI_200l, Woo_k.—3
August 2003, Week!

Au'gu.m.2oo_a, week 1
July zoo‘:
Ju.n.a 200,0. Wank .4
JI'II'II 20.03. WEEK 5
Juno 2000-, week 2
June 2.0.00. Week1
may 2003, Wail: 4
Hay 2000. Wool: 3
lIa_y'_2008-. 2
May 200.0, Week 1
April 2000-, Wool: 4
Alli]! 2000, Week 3

Aprll 2000, Will; 2-
fiprlI_2'000'. W.0'_o|_I:' _1
March 2000, Wool: 4
Ilarch 1008, Wonk .3-

Haréh-_1_000, Wick 2
March -2000; Week 1
February 2000. Wuké-1
Fqbnury 2000, Wink 3
Fpbrulrg 2000. Week -2
Fobmiry 2000. WI!!! 1
J:n.uI,ry 2001!-,Wh¢lt II
J.anu_|_ry-20.00, Who]: 3
J.anunry-2000, Week 2
Jamllry 2000-, weak .1
Dacambhr2001
Nwambor 2007, Wail: 4
November 2007, Wo_e|:.3
I-lovamh.ver.2001., Weak .2
lIuv'ombnr.20'fl.7,.W_o'o_k 1
October 2007. WOE_k- 4
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0cto'b|;r'_200.'I. Week 3
October 2001, Week 2.
Dctobir 2007, Week 1

2007
August 2007, Wank 4
August 2007. Week 3

August 2007, Wgok 2
Aug_usl'2'_0(I1, Week 1
July 2007
Jl.'II"i 2007, W_II_|_l '4
June 200'F.Wool1 3
Jun‘: -20.07. Week 2
Jum-2007,-Wank 1

Ilay--20!)-T._W'ook 4
II'a_y‘200.-1. Waékl
may 2007; WOIII 2

Hay 2007. Week 1
Aprll 2007., Week 4
Apr]! 2007. Walk 3
Apr_|I_200_T. WBIII 2
Aprll znor, Week -1
Maréh 2007, Week 4

March 2001, Week 3
llarch 2'00T..We6k 2
lurch 2007, Wonk 1
Fqbruary 2001, Wnuk.4
Eobruary_2ll_0_T. Week 3
Febm-i.ry,2007, Wank 2
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Title: Random access design for E-UTRA uplink
Agenda Item: 11.1.2
Document for: Discussion and Decision

1. Introduction

In this document, we discuss the random access structure as follows. This document only discusses non-
synchronized random access structure.

- The preamble sequence
The minimum preamble length
The minimum bandwidth

The sequence composition in preamble
The control information over the preamble part
The necessity of message part

2. Random access structure design

2.1. Preamble sequence

Random access is a contention based transmission. Therefore, multiple random access bursts from multiple UEs
could be transmitted simultaneously. It is also good, if multiple random accesses are detected simultaneously at
E-NodeB. To reduce the collisions among the random access, a common approach is UE randomly chooses one
out of plural different preambles/signatures. To distinguish random accesses from different UEs at NodeB, a
sequence with good auto-correlation and good cross-correlation property is required. For these reasons, we
compare the miss detection probability vs. the average Ep/No among the ditTerent type of sequences (i.e. W-
CDMA preamble sequences, different CAZAC sequences and cyclic-shifted CAZAC sequences).

Performance of different preamble sequences

The simulation parameters are shown in Table l. Preamble performance evaluation criteria used are false alarm
and miss detection probability to the average Ep/No. The definition is as follows:

I False alarm (Pfa): the probability ofa particular code being detected when nothing. or different code is
transmitted

I Miss detection (Pmd): the probability of a particular code not being detected when the code is transmitted

Table I Simulation parameters

Transmission Bandwidth l.25MHz (Allocated bandwidth: l_[]24MHz)
Preamble lenth A roximatel 400 usec
Guard time A u roximatel 100 usec

Signature Pattern - W-CDMA (truncated)
- CAZAC se uence (Zadoff-Chu CAZAC 20 )

Length ofCAZAC sequence (N) - W-CDMA (400 symbols: I6 signature * 25 repetition)
- CAZAC (401 symbols)
- Cyclic-shifted CAZAC (40lsymbols, shift duration: 50usec)

Number of multiplexed preambles l, 2. 4. 8, I2. 16
Antenna configuration 1 Tx antenna. 2 Rx antennas {power profiles are combined]
Detector Matched filtering in time domain. See Agpendix.
Number of detector 16

Channel model 6-path Typical Urban l20kmfh

Figure l shows the miss detection probability (Pmd) against the average Ep/No of each preamble sequence to
achieve the false alarm Pfa = 10"‘ under TU l2Dkmfh. The miss detection probability against the EpfNo is always
Satisfied in Pfa = l0'3. The result reflects that the false alarm probability is fluctuated due to mutual interference
between preambles when plural preambles are transmitted.

-115-
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From the evaluation. both CAZAC sequence and cyclic—shifted CAZAC sequence show better detection
performance compared with the truncated WCDMA preamble sequence. Eight cyciic-shifted CAZAC sequences
mixed have similar performance with only one CAZAC sequence. Moreover, the performance in 8 cyclic-shifted
a CAZAC sequences and 4 cyclic-shifted other CAZAC sequences mixed have similar to 4 different CAZAC
seqttences mixed. Therefore, cyclic-shified CAZAC sequence has superior performance among compared
sequences. This aspect is also discussed in [i4] .

As the results, we propose to choose cyclic-shifled Zadoff-Chu CAZAC as preamble sequence mainly. In
addition, to have ntore signatures. we also propose to use different Zadofi"-Chu CAZAC sequence.

0

[0 .. : .: ..: _ ::. :..::.....:.:.: .. . *.* WCDMf\(lSl§13lUFE)
1 ; alse alarm (Pia) = [U3 —-I— WCDMA (2sigrtature.5)

' I —l— WC‘DMr\(4signatures)

I —O— CAZAC[l signature)
{K21}

—-5— CAZAC [2 signatures)
{k=l.2)

—l— CA1:-\C[4 signatures)
{k=l.2,3,4)

_. '3.

I u

CS-CAZAC (8 signatures)
(k=l. m=l to8)

—K— — CS-CAZAC + C AZAC (12 signatures)
(k=1. In=l to8) + (k=2. In=l to4)

-I— - CS—CAZAC + CAZAC ( 16 signatures)
(k=l. In=| to8) + (l(:2.. In=| (o8)

Missditcctionprobability 3;S
o-path'l'U I20kmfh'; ' ' ' ' ' 5 ' CS-(‘Ai£.'\C'.cyclic-s!tln::dCAZAC

10-4 - k is the index of CAZAC sequence10 ]5 20 25 - in is the index ofcvclic shift

Average Ep/No [dB]

Figure 1 Miss detection probability (Ptnd) to the average Eplh-lo (TU 12[|km/h)

2.2. Preamble length
Approximately 300 usec preamble length is required for [SD=500m and approximately 900 usec is required for
ISD=l'i'32m to achieve Pmd = ID"; on CDF = 5% under TU l20km./h from the preamble detection performance
in [13] . In the document, power control scheme assumed is relativeiy simple one. if more sopltisticated one is
assumed, the averaged received SINR at CDF = 5% would be further improved. in addition. more sophisticated
preamble detectors in [15] [I6] improves the preamble detection performance. These two aspects would allow
reducing the required preamble length. Therefore. we propose to have two preamble lengths, around 400 usec
and around 800 usec.

2.3. Minimum bandwidth

We propose the tninimum bandwidth (BW] of random access burst is l.25MH2, More than 1MHz BW would be
required in order to obtain l ttsec time resolution for the uplink time alignment [19] . lfonly rough resolution is
obtained in random access procedure, timing alignment control after random access procedure would get
complicated.

In addition. suiftcient number of symbols of the CAZAC sequence is required to eliminate mutual interference
among preamble signatures. Therefore. we propose 1.25M Hz as the minimum battdwidth.

2.4. Sequence composition in preamble
In the previous sections. we discussed the preamble sequence, the preamble length and the minimum bandwidth.
Next topic is how to fitlfill the possible preamble field using preamble sequence. Two approaches have been
proposed. One is composed of multiple short CAZAC sequences [l 5] [16] . The other is one long CAZAC
sequence [19] . For the decision among two. following aspects should be considered.

- Mutual interference among preambles
- Reuse factor of CAZAC sequence
- The possibility to transmit control information
- Decoder complexity
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Mutual interference among preambles

Multiple short CAZAC sequence approach suffers more mutual interference among preambles. In addition. as
we saw the evaluation in section 2.1, cyclic-shifted CAZAC Sequence has superior performance. But cyclic-
shiited CAZAC sequence requires relatively long sequence. Therefore, long CAZAC sequence is better than
multiple short CAZAC sequence on this aspect.

Reuse factor of CAZAC seguence

The longer CAZAC sequence has a benefit to have bigger reuse factor of sequence management with less inter-
ceil interference when cell planning aspect is considered [I9] . Therefore. long CAZAC sequence is better than
multiple short CAZAC sequence on this aspect.

The possibilig to transmit control information

To have a few number of control information bits on random access burst allows of an more efficient uplink and
downlink resource utilization after random access attempt. In the case control information is mapped on the
preamble part. control information including random ID is mapped to different signatures one by one. This
means the more control bits are contained. if the larger number of signatures is used in one cell. Therefore. the
required length of CAZAC sequence increases when more number of control bits is used. In addition. the length
of CAZAC sequence further increases when bigger reuse factor are used. The number of different CAZAC
sequences used by one cell is shown in Table 2. The number in [ ) shows the case four cyclic-shified sequence
are generated for each CAZAC sequence.

Table 2 the number of CAZAC sequences used in one cell

96 (24) 123 (32) 224 (55)
192 (43) 256 (64) 443 (1 12)

384 (95) 512 (I28) 896 (224)
76S(l92} 1024 (255) 1792 (448) I

l536(284] l 2043 (512) 35B4(896) |

Discussion

From above discussion, long CAZAC sequence is preferred option. From the previous sections, we proposed 400
usec as the minimum preamble length and l.l25Ml-lz (90% of l .25MHz) as the minimum preamble bandwidth.
Therefore. the maximum number of symbols contained in the preamble part is around 450 symbols.

Minimum random access Tfl =0.5rnsec

100us

Preamble part (N=4-I19 CAZAC sequence)
.6543 control information bits incl. random ID Guard time

Figure 2 proposed the nun-synchronized random access structure

We propose the N=-449 (prime number) cyclic-shifted CAZAC sequences with also use different CAZAC
sequences for the preambles. For supporting larger cell size, repeating this sequence twice (Le. 800 usec) can be
used.

According to this design, up to 8 control information bits including random ID can be transmitted on the
preamble part with 7 cell reuse. A fewer usage of code sequence alleviate the decoder complexity. With also
taking into account complexity aspect, we propose the number of control information bits contained in the
preamble is around 6 bits.

2.5. Control information over the preamble part

We propose the followings control information is transmitted in non-synchronized random access preamble part.
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Random ID: To avoid collisions and to distinguish random access attempt from different UEs.

Access type and buffer status: To allocate appropriate first uplink resource corresponding to the access
reasons. One example is to distinguish among initial access/TA-update, handover, recovery of the
synchronization in LTE_ACTIVE with bigger buffer size and recovery of the synchronization in
LTE_ACT[VE with smaller buffer size

UE Tx power head room or Downlink CQI: To perform link adaptation andfor power control for
allocated uplinkfdownlink resource.

Example of possible mapping usage offi bits is shown in table 3. Similar way of mapping is also proposed in
[l 5] .

Table 3 Example of propose control information mapping to signatures

Large Tx power head lnitia|accessfTA-update I-3
Handover no allocation

LTE ACTlVE(smal| buffer size) 4-6
LTE ACTlVE(large buffer size) 7-9

Middle Tx power head lnitialaccessfTA-update 10-13
room Handover no allocation

LTE ACTl\«"E(small buffer size) 14-17
LTE ACTlVE(lare buffer size) l8-2]

Small Tx power head Initial accessfTA-update 22-26
room Handover no allocation

LTE ACTlVE(smal| buffer size) 27-31

LTE ACTlVE(large buffer size) 32-36
No Tx power head room Initial access/TA-update 37-45

Handover 46-54

LTE ACTlVE(small buffer size) 44-64

LTE ACTlVE(large buffer size) no allocation

2.6. Necessity of message part

If more than 6-8 control bits are required to be transmitted on random access burst, the message part has to be
associated with the preamble part. However, in that case, the preamble part and message part should support the
following properties.

0 Channel estimation for coherent detection by the preamble part

o Message part should have simiiar BLER with miss detection probability of the preamble part.

0 Message part should have similar collision avoidance performance with that of preamble pan.

In order to achieve the above requirements. the longer associated message part might be required [l7] . This
consumes more uplink radio resources. Therefore, the trade-off between the merit of associating message part
and the demerit of radio resource expense should be carefully considered.

3. Conclusion

We propose the following random access burst.

Zadoff-Chu CAZAC sequence for the preamble sequence
Both of cyclic-shifted CAZAC and different CAZAC sequence is used.
Preamble lengths is around 400 usec and around 800 usec
l.25MHz is the minimum bandwidth

One large CAZAC sequence for example N=449 is used to compose preamble sequence.
The following control information is mapped on the CAZAC preamble signatures.

3? UE Tx power head room or downlink CQI
Fe Access type and buffer status
> Random JD
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Appendix: Preamble detection algorithm

Two receiver antenna diversity reception is used. The 16 different power delay profiles are measured by the 16
matched filters corresponding to preamble sequences in each branch and then combined. Figure A illustrates the
preamble detection method. The window size of the peak detection of the delay profile is set to l00usec for
WCDMA preamble and CAZAC preamble. The window size for Cyclic-shified CAZAC preamble is 50 usec to
evaluate the detection performance up to S cyclic-sliifted CAZAC sequences. Noise level is measured from the
delay profile but the samples larger than Threshold A are not used for noise level calculation. Threshold B is the
preamble detection threshold from the calculated noise level plus an offset value. The offset value is adjusted to
achieve 0.1% false alarm probability. The maximum peak power is compared to Threshold B.

Window size for peak detection
- 1[lUusec for WCDMA preamble and CAZAC preamble

— 5Dusec for cyclieshifled CAZAQ preamble

 
 

 

Threshold B: preamble detection threshold

_ . __________ _ _T_i1r9§t1<g|g1_!§:_cl_e:_!ayed signal detection threshold
Calculated noise level
(including interference)

Window size for noise level

calculation = 400 samplesSamples lalhreshold A) are not
used for noise level calculation

Figure A Output signal of‘ matched filler and preamble detection algorithm
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364424 R1-061187.ZiQ
154229 R1-061188.219

213585 R1-061189.ziQ
20191 R1-061190.ziQ

22588 R1-061191.ziQ
49816 R1-061192.219

112141 R1-061193.ZiQ
963257 R1-061194.219

88750 R1-061195.219

21907 R1-061196.ZiQ
15238 R1-061197.ziQ

113050 R1-061198.219
559104 R1-061199.ziQ
29985 R1-061200.ziQ

606397 R1-061201.219
11036 R1-061202.219

180387 R1-061203.ziQ
41722 R1-061204.219
43981 R1-061205.ZiQ
89486 R1-061206.ZiQ
30514 R1-061207.ZiQ
37430 R1-061208.ziQ
40774 R1-061209.ZiQ
45280 R1-061210.ZiQ
43337 R1-061211.ZiQ

24158 R1-061212.ZiQ
40182 R1-061213.ZiQ
50681 R1-061215.ziQ

136570 R1-061216.ZiQ
16587 R1-061218.219

16957 R1-061219.ziQ
31630 R1-061220.219

ZTE/HTC
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ZTE/HTC 
Exhibit 1015-0062

5/2/2006
5/2/2006

5/2/2006
5/2/2006
5/1/2006
5/1/2006
5/5/2006
5/5/2006
5/5/2006
5/5/2006
5/2/2006
5/2f2006
5/2/2006
5/2/2006
5/2/2006
5/5/2006
5/2/2006

5/2/2006
5/2/2006

5/5f2006
5/2/2006
5/2f2006

5/2/2006
5/2/2006
5/2f2006

5/2/2006
5/2f2006

5/2/2006
5/2/2006

5/2/2006
5/2/2006

5/2/2006
5/2/2006

5/4/2006
5/4/2006

5/2/2006
5/2/2006

5/2/2006
5/2/2006
5/2/2006
5/2/2006
5/2/2006
5/2/2006
5/2/2006
5/2/2006
5/2/2006
5/2/2006
5/2/2006
5/2/2006
5/2/2006
5/2/2006
5/2/2006
5/2/2006
5/5/2006
5/2/2006
5/5/2006
5/5/2006
5/5/2006
5/5/2006
5/2/2096
5/2/2006
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:51
:51

:51
:51
:23

:23
:14
:14
:14
:14
:23

:23
:23

:29
:29

:00
:29
:02
:29
:00
:29
:29
:07
:07
:07
:07
:07
:07
:97

:07
:03

:03
:03

:26
:26

:03
:03

:03
:03
:28
:51
:03
:03
:03
:08
:08
:08
:08
:08
:08
:08
:08
:08
:00
:23

:07
:07

:07
:07

:20
:20

AM
AM

AM

PM
PM

AM
AM
AM

AM
AM

AM
AM

AM
AM
PM

AM
AM
AM

AM
AM

AM

AM

AM
AM

AM
AM

AM

AM
AM
AM

AM
AM

AM

AM

AM
AM

AM
AM

AM
AM

AM
AM
AM
AM
AM

AM
AM
AM

10343 R1-061221.ZiQ
19668 R1—961222.zig

156329 R1-061223.ZiQ
24894 R1-061224.ziQ

840417 R1—061227.ziQ

102845 R1-061228.219
222969 R1-061229.ziQ

17299 Rl—061230.ziQ
168265 R1-061231.ziQ

14798 R1-961232.219
219965 R1-061233.219
131559 R1-961234.zig
712679 R1-061235.219

15648 R1-061236.ziQ
29232 R1-061237.219
23628 R1-061238.ziQ
33939 R1-061239.219
66384 R1-061240.ziQ
13969 R1-061242.219
72973 R1-061243.ziQ
16961 R1-061244.219

318697 R1-061245.ziQ
79338 R1-061246.219
65797 R1-961247.zig
44352 R1-061248.ziQ

195267 R1-061249.219
86891 R1—961259.zig

15599 R1-061251.219
24298 R1-061252.ziQ

14757 R1-061253.212
6291 R1-061254.ziQ

25331 R1-0612S5.ziQ
25329 R1—061256.ziQ

16764 R1-0612S7.ziQ
13664 R1-961258.zig

20045 R1-0612S9.ziQ
54759 R1-061260.219
35915 R1-061261.219

19789 R1-061262.219
3769885 R1-061263.ziQ

305487 R1-061264.219
231939 R1-061265.219

56842 R1-061266.ziQ
10853 R1-061267.219

484433 R1-061268.219
378623 R1-061269.ziQ
186793 R1-061270.ziQ
152719 R1-061271.ziQ
47278 R1-061272.ziQ
15448 R1-061273.ZiQ
69973 R1-061274.ziQ
21786 R1-061275.ziQ
15894 R1-061276.219
31259 R1-061277.ziQ
24929 R1-061278.ziQ

99341 R1-061279.219
27434 R1-061280.ziQ

102620 R1-061281.ziQ
719849 R1-961282.zig

47489 R1-061283.ziQ
66419 R1-061284.219

ZTE/HTC
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ZTE/HTC 
Exhibit 1015-0063

5/2/2666
5/2/2996
5/2/2666
5/2/2696
5/2/2666
5/2/2696
5/2/2666
5/4/2666
5/2f2G@6
5/2/2666
5/2/2696
5/2f2G@6
5/2/2666
5/2/2606
5/2/2606
5/2/2696
5/2/2666
5/2f2G@6

5/2/2666
5/2/2696

5/2/2666
5/2f2GG6

5/2/2666
5/2/2696
5/2f2GG6

5/2/2666
5/2/2666

5/2/2666
5/2/2666

5/2/2666
5/2/2666

5/2/2666
5/2/2096

5/2/2666
5/2/2096

5/2/2666
5/2/2666
5/2/2666
5/2/2666
5/2/2666
5/7/2606
5/2/2606
5/2/2696
5/2/2606
5/2/2606
5/2/2696
5/2/2606
5/2/2666
5/2/2605
5/2/2666
5/2/2666
5/2/2605
5/2/2666
5/2/2606
5/5/2666
5/5/2666
5/5/2666
5/2/2606
5/2/2696
5/2/2096
5/2/2666
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:26
:54
:54
:54
:54
:54
:54
:23
:54
:54

:54
:54
:54

:54
:54

:54
:51
:54

:54
:54

:54
:54

:54
:54
:51

:54
:54

:54
:97

:67
:67

:51
:51

:51
:67

:67
:67
:67
:67
:67
:39
:51
:67
:67
:67
:67
:67
:67
:51
:68
:68
:51
:67

:67
:67

:66
:67

:63
:63
:29
:29

AM
AM

AM

AM

PM

AM
AM

AM
AM
AM

AM
AM

AM
AM
AM
AM
AM
AM
AM

AM
AM

AM

AM
AM

AM
AM

AM
AM

AM

AM
AM
AM

AM
AM

PM

AM

AM
AM
AM
AM

AM
AM

AM
AM
AM
AM
AM

AM
AM
AM

12544 R1—661285.ziQ
47267 R1-@61285.ZiQ

283773 R1-661287.219

16504 R1-@6l288.ZiQ
175898 R1-661289.219

88448 R1-661296.ziQ
13838 R1-661291.2ig
24858 R1-661292.ziQ
15394 81—851293.z1g
16319 R1-361294.219
21911 R1-661295.zig
22828 81—851295.z1g

402281 R1-361297.219
118599 R1-661298.ziQ
79380 R1-361299.219
78838 R1—661366.ziQ
11987 R1-851381.219

279975 R1—851382.z1g
7559 R1-661363.219

78172 R1-661364.ziQ
77834 R1-661365.219
12532 R1-661366.ziQ

559955 R1-661367.219
155539 R1-661368.219

9572 R1-661369.ziQ
149522 R1-661316.219
42482 R1-661311.219

15559 R1-661312.ziQ
47858 R1-661313.ziQ

312585 R1-661314.ziQ
85846 R1—851315.z1g

53275 R1-661316.ziQ
72694 R1-661317.ZiQ

22254 R1-661318.ziQ
67610 R1-B61319.ZiQ

27934 R1-661326.219
27417 R1-661321.ziQ
25842 R1-@E1322.ZiQ

157344 R1-661323.219
185935 R1-661324.ziQ

15588 R1-661325.219
53818 R1-661326.ziQ
24121 R1-661327.219
84458 R1-661328.219
22594 R1-661329.219
41188 81—851338.z1g
21278 R1-661331.219
71583 R1-661332.ziQ
91317 R1-661333.219
88584 R1-661334.219
87582 R1-661335.ziQ
27238 R1-661336.219
59583 R1-661337.219

93197 R1-661338.219
42125 R1—661346.ziQ

62483 R1-661341.ZiQ
86124 R1-@61342.ZiQ

13773 R1-661343.219
13767 R1-061344.ziQ

13992 R1-061345.ziQ
86996 R1-061346.219

ZTE/HTC
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ZTE/HTC 
Exhibit 1015-0064

5/2/2666
5/2/2666
5/2/2666
5/2/2666
5/2/2666
5/2/2666
5/2/2666
5/2/2666
5/2/2666
5/2/2666
5/2/2666
5/2/2666
5/2/2666
5/2/2666
5/7/2666
5/7/2666
5/7/2666
5/2/2666

5/2/2666
5/2/2666

5/2/2666
5/2/2666

5/2/2666
5/2/2666
5/2/2666

5/2/2666
5/2/2666

5/2/2666
5/4/2666

5/4/2666
5/4/2666

5/2/2666
5/2/2666
5/2/2666

4/28/2666
4/28/2666
4/28/2666
5/2/2666
5/2/2666
5/2/2666
5/2/2666
5/2/2666
5/2/2666
5/2/2666
5/2/2666
5/2/2666
5/2/2666
5/2/2666
5/2/2666
5/2/2666
5/2/2666

5/2/2666
5/2/2666
5/2/2666

4/26/2666
4/28/2666
4/26/2666
4/28/2666
4/28/2666
4/28/2666
4/28/2666

:29

:29
:29

:29
:51
:51
:51
:51
:51
:51

:51
:51
:51

:29
:39

:39
:46
:29
:29
:29
:29
:54

:54
:29
:29

:29
:29

:29
:46

:46
:46

:54
:54
:54

:22
:22
:22
:63
:63
:54
:23
:23
:23
:23
:23
:23
:23
:23
:23
:23
:23

:23
:63

:29
:24

:25
:25

:26
:26

:26
:26

AM
AM

AM

AM

AM

AM
AM

AM
AM
AM

AM
PM

PM
PM
AM
AM
AM
AM
AM

AM

AM
AM

AM
PM

PM
PM

AM
AM
AM
PM

PM
PM
AM

AM
AM

AM

AM
AM
AM
AM
AM
AM

AM
AM
AM
AM
AM
PM
PM
PM
PM
PM

PM
PM

16396 R1-661347.ZiQ
75696 R1-661348.ziQ

466966 R1-661349.ZiQ

17672 R1-661356.ZiQ
11711 R1-661351.ZiQ

217612 R1-661352.ziQ
26167 R1-661353.ZiQ

666874 R1-661354.ZiQ
58378 R1-661355.ZiQ

292923 R1-661356.ziQ
32712 R1-661353.ZiQ
46816 R1-661359.ZiQ

117751 R1-661366.ziQ
7494 R1-661363.ZiQ

42382 R1-661364.219
157641 R1-661365.219

7643 R1-661366.219
57163 R1-661367.219

1961357 R1-661368.219
41568 R1-661369.ziQ
54945 R1-661376.219
16711 R1-661371.ziQ
8789 R1-661372.219

65136 R1-661374.219
61666 R1-661375.ziQ

33696 R1-661378.ziQ
5668 R1-661379.219

3836 R1-661386.ziQ
119493 R1-661381.ziQ

93966 R1-661382.ziQ
14562 R1-661383.ziQ

169165 R1-661386.ziQ
13571 R1-661387.219

163617 R1-661388.ziQ
28466 R1-661389.219
41216 R1-661396.219
67778 R1-661391.ZiQ

632979 R1-661392.219
241637 R1-661393.219

77255 R1-661395.2iQ
47995 R1-661396.219
33691 R1-661397.ziQ

164953 R1-661398.219
22315 R1-661399.ziQ
25765 R1-661466.219

133697 R1-661461.ziQ
171664 R1-661462.ZiQ

36626 R1-661463.ziQ
23743 R1-661464.ZiQ
15814 R1-661465.ZiQ
96679 R1-661466.ziQ

71379 R1-661468.219
36515 R1-661416.ZiQ

97416 R1-661411.219
143333 R1-661412.ziQ

169969 R1-661413.ZiQ
196119 R1-661414.ziQ

916767 R1-661415.ZiQ
292479 R1-661417.ziQ

346448 R1-66141B.ZiQ
166986 R1-661419.ziQ

ZTE/HTC
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ZTE/HTC 
Exhibit 1015-0065

4/28/2006
4/28/2006
4/28/2006
4/28/2006
4728/2006
4/28/2006
4/28/2006
4/28/2006

5/272006
5/1/2006
5/2/2006
5/272006
5/2/2006
5/2/2006
5/2/2006
5/2/2006
5/2/2006
5/2/2006

5/2/2006
5/2/2006

5/2/2006
5/2/2995

5/5/2006
5/5/2006
5/5/2995

5/2/2006
5/2/2006

5/2/2006
5/4/2006

5/2/2006
5/2/2006
5/2/2006

5/5/2006
5/2/2006

5/2/2006
5/2/2006
5/2/2006
5/5/2006
5/5/2006
5/2/2006
5/3/2006
5/3/2006
5/3/2006
5/372006
5/5/2005
5/2/2006
5/2/2006
5/2/2006
5/2/2006
5/2/2006
5/2/2006

5/2/2006
5/5/2006
5/5/2006
5/2/2006

4/28/2006
4/28/2006
5/2/2006
5/2/2006
5/2/2006
5/2/2006
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:27
:27

:28
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:29
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:30
:02
:41

:03
:03
:03

:03
:03
:03
:03
:03
:23
:23
:23
:23

:00
:14
:14

:29
:29

:29
:23

:29

:29
:29
:14

:23
:51
:51

:20
:00
:00
:20
:35
:35
:35
:35
:00
:20
:31
:31

:31
:31
:23

:23
:14
:14
:51

:30
:30
:03
:03

:29
:31

PM
PM

PM
PM

PM
PM
PM
PM
PM
PM

AM
AM
AM

AM
AM

AM
AM
AM
AM
AM
AM

AM
AM

AM
AM

AM
PM

AM

AM
AM
AM
AM

AM
AM
AM

AM
AM
PM
PM
PM
PM
AM
AM
AM
AM
AM

AM
AM
AM
AM
AM
AM
PM
PM
AM

AM
AM

674285 R1-061420.ZiQ
10576 R1-061421.ZiQ

190406 R1-061422.ZiQ

953561 R1-061423.ZiQ
666546 R1-061424.ZiQ
279722 R1-061425.219
343901 R1-061426.ZiQ
107558 R1-061427.ZiQ

37877 R1-061428.ZiQ
27737 R1-061429.219
24214 R1-061430.ZiQ

355592 R1-061432.ZiQ
73046 R1-061433.219

42778 R1-061434.219
227158 R1-061435.219
217689 R1-061436.219
149102 R1-061437.ZiQ
952704 R1-061438.219

30742 R1-061439.ZiQ
25331 R1-061440.219

123408 R1-061441.ZiQ
24500 R1-061442.ziQ

26155 R1-061443.212
799645 R1-061444.219
173222 R1-061445.ziQ

100186 R1-061446.212
16383 R1-061447.219

15685 R1-061448.ziQ
127863 R1-061451.ziQ

850391 R1-061452.212
14677 R1-061453.219
68254 R1-061454.ziQ
59245 R1-061455.ziQ

384453 R1-061457.ziQ
478830 R1-061460.219

93520 R1-061461.219
20902 R1-061462.ZiQ
62675 R1-061463.219
90850 R1-061465.219
83662 R1-061466.ZiQ
53092 R1-061468.ZiQ
25424 R1-061469.212
14611 R1-061470.219
10794 R1-061471.ZiQ

114868 R1-061472.219
69950 R1-061473.ziQ

120339 R1-061474.ZiQ
23934 R1-061475.ziQ

299637 R1-061476.219
18070 R1-06147B.ZiQ
95589 R1-061479.ziQ

21751 R1-061480.ZiQ
191059 R1-0614B1.ZiQ

22424 R1-061482.219
29175 R1-061483.ZiQ

75151 R1-061484.ZiQ
13778 R1-061485.ziQ

171334 R1-061486.ZiQ
44579 R1-061487.ziQ

16088 R1-0614B3.ZiQ
148915 R1-061489.ziQ

ZTE/HTC
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ZTE/HTC 
Exhibit 1015-0066

5/2/2006 9:29 AM 51827 R1-061490.219
5/2/2006 4:08 PM 56787 R1-061491.ZiQ
5/2/2006 9:29 AM 15355 R1-061492.ZiQ
5/3/2006 8:50 AM 19677 R1-061493.ZiQ
5/3/2006 8:50 AM 14373 R1-061494.ZiQ
5/2/2006 8:31 AM 143827 R1-061495.ZiQ
5/2/2006 8:31 AM 47588 R1-061496.ZiQ
5/2/2006 8:31 AM 25959 R1-061497.ZiQ
5/2f2006 8:31 AM 225907 R1-061498.ZiQ
5/2/2006 8:31 AM 57041 R1-061499.ziQ
5/2/2006 8:31 AM 51984 R1-061500.ZiQ
5/5/2006 8:14 AM 21437 R1-061501.ziQ
5/5/2006 8:14 AM 21314 R1-061502.ziQ

5/5/2006 8:14 AM 48054 R1-061503.ziQ
5/5/2006 8:14 AM 100777 R1-061504.ziQ
5/5/2006 8:14 AM 32085 R1-061505.ziQ
5/5/2006 8:14 AM 29525 R1-061506.ZiQ
5/5/2006 8:14 AM 29832 R1-061507.219
5/2/2006 8:31 AM 34150 R1-061508.219
5/5/2006 8:14 AM 25226 R1-0615@9.ziQ

5/5/2006 8:14 AM 3721 R1-061510.ziQ
5/5/2006 8:14 AM 9637 R1-061511.219

5/5/2006 8:14 AM 234055 R1-061512.ziQ
5/5/2006 8:14 AM 101208 R1-061513.ZiQ
5/2/2006 8:31 AM 60633 R1-061514.219

5/2/2006 8:31 AM 51143 R1-061515.ziQ
5/2/2006 8:31 AM 18504 R1-061516.219

5/5/2006 8:14 AM 555821 R1-061517.ziQ
5/5/2006 8:14 AM 375875 R1-061518.219
5/5/2006 8:14 AM 327207 R1-061519.ziQ
5/5/2006 8:14 AM 432462 R1-061520.ziQ
5/5/2006 8:14 AM 715116 R1-061521.ziQ
5/5/2006 8:14 AM 112206 R1-061522.ziQ
5/5/2006 8:14 AM 751920 R1-061523.219
5/5/2006 8:14 AM 256701 R1-061524.ziQ
5/5/2006 8:14 AM 206386 R1-061525.219
5/5/2006 8:14 AM 22569 R1-661526.ziQ
5/5/2006 8:14 AM 42123 R1-061527.ziQ

5/5/2006 8:14 AM 23452 R1-061528.ZiQ
5/5/2006 8:14 AM 22511 R1-061529.ziQ
5/5/2006 8:14 AM 763339 R1-061530.ZiQ
5/5/2006 8:14 AM 785430 R1-061531.212
5/5/2006 8:14 AM 63215 R1-061532.ZiQ
5/572006 8:14 AM 20323 R1-061533.ziQ
5/2/2006 7:03 AM 12325 R1-061534.219
5/2/2006 4:02 PM 8395 R1-061535.ziQ
5/2/2006 7:03 AM 34069 R1-061536.ZiQ
5/2/2006 11:08 AM 16861 R1-061537.ziQ

5/12/2006 3:17 PM 22781 R1-061538.ZiQ
5/4/2006 9:56 AM 7398 R1-061539.ZiQ
5/4/2006 9:56 AM 22918 R1-061540.ziQ

5/5/2006 9:00 AM 18225 R1-061541.ZiQ
5/5/2006 9:00 AM 65858 R1-061542.ZiQ

5/7/2006 6:40 PM 310546 R1-061543.219
5/5/2006 3:08 PM 215462 R1-061544.ziQ

5/12/2006 3:17 PM 283420 R1-061545.ZiQ
5/12/2006 3:17 PM 18269 R1-061546.ZiQ

5/12/2006 3:17 PM 43731 R1-061547.ZiQ
5/12/2006 3:18 PM 13189 R1-06l543.ZiQ

5/12/2006 3:18 PM 63846 R1-061549.ZiQ
5/12/2006 3:18 PM 424242 R1-061550.ziQ
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5/12/2006
5/12/2006
5/12/2006
5/12/2006
5/12/2006
5/12/2006

3:18
3:18
3:19
3:20
3:20
3:20
3:20
3:20
3:20
3:20
3:20
3:22
3:22
3:23
3:23
3:23
3:23
3:23

3:24
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3:24
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3:25
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3:27
3:27
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3:29
3:29
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3:29
3:29
3:29
3:29
3:29
3:29
3:29

3:29
3:30
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PM
PM
PM
PM
PM
PM
PM
PM
PM

PM
PM
PM

PM
PM

PM
PM
PM

PM
PM

PM
PM

PM
PM
PM

PM
PM
PM
PM
PM
PM
PM
PM
PM
PM

PM

PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM

PM
PM
PM
PM
PM
PM
PM
PM
PM
PM

PM
PM

112212
10913

406390
448728

14911
7118
7683

12867
5734
9042

140573
919881
301109
347032
107543
191481

12155
7460

514122
15769

33809
14874

16256
23475
25761

19795

10789
7851

27588
1253996

215633
7666

135513
9719

81365
9761

3425
9645
8521

18093
44359

8871
70114

8675

20894
10420

7841
8324

82924
12198
8629

16902
15257
23265

101585
8888

81648
9772

15915

9857
27950

R1-061551.ZiQ
R1-061552.ZiQ
R1-061553.ZiQ
R1-061554.ZiQ
R1-061555.ZiQ
R1-061556.ZiQ
R1-061557.ZiQ
R1-061559.ZiQ
R1-061560.219
R1-061561.219
R1-061562.219
R1-061563.219
R1-061564.219

R1-061565.ziQ
R1-061566.ziQ
R1-061567.219
R1-061568.219
R1-061569.219
R1-061571.ziQ
R1-061572.ziQ

R1-061573.ziQ
R1-061574.219

R1-061575.ziQ
R1-061576.219
R1-061577.219

R1-061578.ziQ
R1-061579.2iQ
R1-061580.ziQ

R1-061581.219
R1-061582.ziQ
R1—061583.zig
R1-061584.ziQ
R1-061585.ziQ
R1-061586.ziQ
R1-061587.ziQ

Bl;§él§§§2£iQ
R1-061589.219
R1-061590.ziQ
R1-061591.ZiQ
R1-061592.ZiQ
R1-061593.ZiQ
R1-061594.ZiQ
R1-061595.ZiQ
R1-061596.ZiQ
R1-061597.ZiQ
R1-061598.ziQ
R1-061599.219
R1-061600.ziQ

R1-061601.ZiQ
R1-061602.ZiQ
R1-061603.ziQ

R1-061604.ZiQ
R1-061605.ziQ

R1-061606.ZiQ
R1-061607.ziQ

R1-061608.ZiQ
R1-061609.ZiQ

R1-061610.ZiQ
R1-061611.ziQ

R1-061612.ZiQ
R1-061614.ziQ
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32125 R1-061615.ZiQ

20255 R1-061616.219

9255 R1-061617.212

22026 R1-061618.ZiQ

14750 R1-061619.ziQ

13960 R1-061620.219

11750 R1-061621.ziQ

10779 R1-061622.ZiQ

191211 R1-061623.219

38509 R1-061624.219

16871 R1-061625.219

443067 R1-061626.219
48640 R1-061627.d0C

10394 R1-061627.ziQ

11951 R1-061628.219

72003 R1-061629.219

71923 R1-061630.ziQ

72309 R1-061631.219

7235 R1-061632.ziQ

7470 R1-061633.ziQ

7824 R1-061634.212

38883 R1-061635.219

11912 R1-061636.212

32461 R1-061637.ziQ

3591142 R1-061638.219

9128 R1-061639.ziQ

175010 R1-061640.ziQ

233018 R1-061641.ZiQ

136075 R1-061642.ziQ

3581513 R1-061643.ZiQ

3539006 R1-061644.2iQ

1521064 R1-061645.219

66695 R1-061646.ziQ

1527382 R1-061647.219

10938 R1-061648.ZiQ

165721 R1-061649.219

1509624 R1-061650.212

1506242 R1-061651.ZiQ
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1. Introduction

In this document, we discuss the random access structure as follows. This document only discusses non-
synchronized random access structure.

- The preamble sequence
The minimum preamble length
The minimum bandwidth

The sequence composition in preamble
The control information over the preamble part
The necessity of message part

2. Random access structure design

2.1. Preamble sequence

Random access is a contention based transmission. Therefore, multiple random access bursts from multiple UEs
could be transmitted simultaneously. It is also good, if multiple random accesses are detected simultaneously at
E-NodeB. To reduce the collisions among the random access, a common approach is UE randomly chooses one
out of plural different preambles/signatures. To distinguish random accesses from different UEs at NodeB, a
sequence with good auto-correlation and good cross-correlation property is required. For these reasons, we
compare the miss detection probability vs. the average Ep/No among the ditTerent type of sequences (i.e. W-
CDMA preamble sequences, different CAZAC sequences and cyclic-shifted CAZAC sequences).

Performance of different preamble sequences

The simulation parameters are shown in Table l. Preamble performance evaluation criteria used are false alarm
and miss detection probability to the average Ep/No. The definition is as follows:

I False alarm (Pfa): the probability ofa particular code being detected when nothing. or different code is
transmitted

I Miss detection (Pmd): the probability of a particular code not being detected when the code is transmitted

Table I Simulation parameters

Transmission Bandwidth l.25MHz (Allocated bandwidth: l_[]24MHz)
Preamble lenth A roximatel 400 usec
Guard time A u roximatel 100 usec

Signature Pattern - W-CDMA (truncated)
- CAZAC se uence (Zadoff-Chu CAZAC 20 )

Length ofCAZAC sequence (N) - W-CDMA (400 symbols: I6 signature * 25 repetition)
- CAZAC (401 symbols)
- Cyclic-shifted CAZAC (40lsymbols, shift duration: 50usec)

Number of multiplexed preambles l, 2. 4. 8, I2. 16
Antenna configuration 1 Tx antenna. 2 Rx antennas {power profiles are combined]
Detector Matched filtering in time domain. See Agpendix.
Number of detector 16

Channel model 6-path Typical Urban l20kmfh

Figure l shows the miss detection probability (Pmd) against the average Ep/No of each preamble sequence to
achieve the false alarm Pfa = 10"‘ under TU l2Dkmfh. The miss detection probability against the EpfNo is always
Satisfied in Pfa = l0'3. The result reflects that the false alarm probability is fluctuated due to mutual interference
between preambles when plural preambles are transmitted.

-115-
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From the evaluation. both CAZAC sequence and cyclic—shifted CAZAC sequence show better detection
performance compared with the truncated WCDMA preamble sequence. Eight cyciic-shifted CAZAC sequences
mixed have similar performance with only one CAZAC sequence. Moreover, the performance in 8 cyclic-shifted
a CAZAC sequences and 4 cyclic-shifted other CAZAC sequences mixed have similar to 4 different CAZAC
seqttences mixed. Therefore, cyclic-shified CAZAC sequence has superior performance among compared
sequences. This aspect is also discussed in [i4] .

As the results, we propose to choose cyclic-shifled Zadoff-Chu CAZAC as preamble sequence mainly. In
addition, to have ntore signatures. we also propose to use different Zadofi"-Chu CAZAC sequence.

0

[0 .. : .: ..: _ ::. :..::.....:.:.: .. . *.* WCDMf\(lSl§13lUFE)
1 ; alse alarm (Pia) = [U3 —-I— WCDMA (2sigrtature.5)

' I —l— WC‘DMr\(4signatures)

I —O— CAZAC[l signature)
{K21}

—-5— CAZAC [2 signatures)
{k=l.2)

—l— CA1:-\C[4 signatures)
{k=l.2,3,4)

_. '3.

I u

CS-CAZAC (8 signatures)
(k=l. m=l to8)

—K— — CS-CAZAC + C AZAC (12 signatures)
(k=1. In=l to8) + (k=2. In=l to4)

-I— - CS—CAZAC + CAZAC ( 16 signatures)
(k=l. In=| to8) + (l(:2.. In=| (o8)

Missditcctionprobability 3;S
o-path'l'U I20kmfh'; ' ' ' ' ' 5 ' CS-(‘Ai£.'\C'.cyclic-s!tln::dCAZAC

10-4 - k is the index of CAZAC sequence10 ]5 20 25 - in is the index ofcvclic shift

Average Ep/No [dB]

Figure 1 Miss detection probability (Ptnd) to the average Eplh-lo (TU 12[|km/h)

2.2. Preamble length
Approximately 300 usec preamble length is required for [SD=500m and approximately 900 usec is required for
ISD=l'i'32m to achieve Pmd = ID"; on CDF = 5% under TU l20km./h from the preamble detection performance
in [13] . In the document, power control scheme assumed is relativeiy simple one. if more sopltisticated one is
assumed, the averaged received SINR at CDF = 5% would be further improved. in addition. more sophisticated
preamble detectors in [15] [I6] improves the preamble detection performance. These two aspects would allow
reducing the required preamble length. Therefore. we propose to have two preamble lengths, around 400 usec
and around 800 usec.

2.3. Minimum bandwidth

We propose the tninimum bandwidth (BW] of random access burst is l.25MH2, More than 1MHz BW would be
required in order to obtain l ttsec time resolution for the uplink time alignment [19] . lfonly rough resolution is
obtained in random access procedure, timing alignment control after random access procedure would get
complicated.

In addition. suiftcient number of symbols of the CAZAC sequence is required to eliminate mutual interference
among preamble signatures. Therefore. we propose 1.25M Hz as the minimum battdwidth.

2.4. Sequence composition in preamble
In the previous sections. we discussed the preamble sequence, the preamble length and the minimum bandwidth.
Next topic is how to fitlfill the possible preamble field using preamble sequence. Two approaches have been
proposed. One is composed of multiple short CAZAC sequences [l 5] [16] . The other is one long CAZAC
sequence [19] . For the decision among two. following aspects should be considered.

- Mutual interference among preambles
- Reuse factor of CAZAC sequence
- The possibility to transmit control information
- Decoder complexity
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Mutual interference among preambles

Multiple short CAZAC sequence approach suffers more mutual interference among preambles. In addition. as
we saw the evaluation in section 2.1, cyclic-shifted CAZAC Sequence has superior performance. But cyclic-
shiited CAZAC sequence requires relatively long sequence. Therefore, long CAZAC sequence is better than
multiple short CAZAC sequence on this aspect.

Reuse factor of CAZAC seguence

The longer CAZAC sequence has a benefit to have bigger reuse factor of sequence management with less inter-
ceil interference when cell planning aspect is considered [I9] . Therefore. long CAZAC sequence is better than
multiple short CAZAC sequence on this aspect.

The possibilig to transmit control information

To have a few number of control information bits on random access burst allows of an more efficient uplink and
downlink resource utilization after random access attempt. In the case control information is mapped on the
preamble part. control information including random ID is mapped to different signatures one by one. This
means the more control bits are contained. if the larger number of signatures is used in one cell. Therefore. the
required length of CAZAC sequence increases when more number of control bits is used. In addition. the length
of CAZAC sequence further increases when bigger reuse factor are used. The number of different CAZAC
sequences used by one cell is shown in Table 2. The number in [ ) shows the case four cyclic-shified sequence
are generated for each CAZAC sequence.

Table 2 the number of CAZAC sequences used in one cell

96 (24) 123 (32) 224 (55)
192 (43) 256 (64) 443 (1 12)

384 (95) 512 (I28) 896 (224)
76S(l92} 1024 (255) 1792 (448) I

l536(284] l 2043 (512) 35B4(896) |

Discussion

From above discussion, long CAZAC sequence is preferred option. From the previous sections, we proposed 400
usec as the minimum preamble length and l.l25Ml-lz (90% of l .25MHz) as the minimum preamble bandwidth.
Therefore. the maximum number of symbols contained in the preamble part is around 450 symbols.

Minimum random access Tfl =0.5rnsec

100us

Preamble part (N=4-I19 CAZAC sequence)
.6543 control information bits incl. random ID Guard time

Figure 2 proposed the nun-synchronized random access structure

We propose the N=-449 (prime number) cyclic-shifted CAZAC sequences with also use different CAZAC
sequences for the preambles. For supporting larger cell size, repeating this sequence twice (Le. 800 usec) can be
used.

According to this design, up to 8 control information bits including random ID can be transmitted on the
preamble part with 7 cell reuse. A fewer usage of code sequence alleviate the decoder complexity. With also
taking into account complexity aspect, we propose the number of control information bits contained in the
preamble is around 6 bits.

2.5. Control information over the preamble part

We propose the followings control information is transmitted in non-synchronized random access preamble part.
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Random ID: To avoid collisions and to distinguish random access attempt from different UEs.

Access type and buffer status: To allocate appropriate first uplink resource corresponding to the access
reasons. One example is to distinguish among initial access/TA-update, handover, recovery of the
synchronization in LTE_ACTIVE with bigger buffer size and recovery of the synchronization in
LTE_ACT[VE with smaller buffer size

UE Tx power head room or Downlink CQI: To perform link adaptation andfor power control for
allocated uplinkfdownlink resource.

Example of possible mapping usage offi bits is shown in table 3. Similar way of mapping is also proposed in
[l 5] .

Table 3 Example of propose control information mapping to signatures

Large Tx power head lnitia|accessfTA-update I-3
Handover no allocation

LTE ACTlVE(smal| buffer size) 4-6
LTE ACTlVE(large buffer size) 7-9

Middle Tx power head lnitialaccessfTA-update 10-13
room Handover no allocation

LTE ACTl\«"E(small buffer size) 14-17
LTE ACTlVE(lare buffer size) l8-2]

Small Tx power head Initial accessfTA-update 22-26
room Handover no allocation

LTE ACTlVE(smal| buffer size) 27-31

LTE ACTlVE(large buffer size) 32-36
No Tx power head room Initial access/TA-update 37-45

Handover 46-54

LTE ACTlVE(small buffer size) 44-64

LTE ACTlVE(large buffer size) no allocation

2.6. Necessity of message part

If more than 6-8 control bits are required to be transmitted on random access burst, the message part has to be
associated with the preamble part. However, in that case, the preamble part and message part should support the
following properties.

0 Channel estimation for coherent detection by the preamble part

o Message part should have simiiar BLER with miss detection probability of the preamble part.

0 Message part should have similar collision avoidance performance with that of preamble pan.

In order to achieve the above requirements. the longer associated message part might be required [l7] . This
consumes more uplink radio resources. Therefore, the trade-off between the merit of associating message part
and the demerit of radio resource expense should be carefully considered.

3. Conclusion

We propose the following random access burst.

Zadoff-Chu CAZAC sequence for the preamble sequence
Both of cyclic-shifted CAZAC and different CAZAC sequence is used.
Preamble lengths is around 400 usec and around 800 usec
l.25MHz is the minimum bandwidth

One large CAZAC sequence for example N=449 is used to compose preamble sequence.
The following control information is mapped on the CAZAC preamble signatures.

3? UE Tx power head room or downlink CQI
Fe Access type and buffer status
> Random JD
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Appendix: Preamble detection algorithm

Two receiver antenna diversity reception is used. The 16 different power delay profiles are measured by the 16
matched filters corresponding to preamble sequences in each branch and then combined. Figure A illustrates the
preamble detection method. The window size of the peak detection of the delay profile is set to l00usec for
WCDMA preamble and CAZAC preamble. The window size for Cyclic-shified CAZAC preamble is 50 usec to
evaluate the detection performance up to S cyclic-sliifted CAZAC sequences. Noise level is measured from the
delay profile but the samples larger than Threshold A are not used for noise level calculation. Threshold B is the
preamble detection threshold from the calculated noise level plus an offset value. The offset value is adjusted to
achieve 0.1% false alarm probability. The maximum peak power is compared to Threshold B.

Window size for peak detection
- 1[lUusec for WCDMA preamble and CAZAC preamble

— 5Dusec for cyclieshifled CAZAQ preamble

 
 

 

Threshold B: preamble detection threshold

_ . __________ _ _T_i1r9§t1<g|g1_!§:_cl_e:_!ayed signal detection threshold
Calculated noise level
(including interference)

Window size for noise level

calculation = 400 samplesSamples lalhreshold A) are not
used for noise level calculation

Figure A Output signal of‘ matched filler and preamble detection algorithm
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