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REMARKS
The foregoing claim amendments are submitted prior to examination on the merits. The
amendments cancel claims 1-38, and add new claims 39-70. New claims 39-70 are similar to
selected ones of now canceled claims 1-38, but are written to eliminate multiple dependent
claims, and to better comport the language of the claims with U.S. practice. No new matter has
been added, and the amendments are not submitted for reasons related to patentability over
any prior art.

Entry of the amendments is requested prior to examination on the merits.

Respectfully submitted,
COATS & BENNETT P.L.L.C.

Date: June 17, 2016 Justin J. Leonard
Registration No. 60,986
Telephone: (919) 854-1844
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Repiaewy PYGEINET $0812)

DECLARATION (37 CFR 1.63) FOR UTILITY OR
DESIGN APPLICATION USING AN plormsy Docket | pasges wo
APPLICATION DATA SHEET (37 CFR 1.76)

Title of

Inivention i CODEBOOK SUBSET RESTRICTION SIGNALING

As the below named inventor, | hereby declare that:

This declaration A1 The attached application, or
is diracted to:
[]  United States appiication or PCT international
application number PCT/SE2018/080009, filed
on January 11, 2018

The above-identifisd application was made or authonzed to be made by me

| beliave that | am the oaginal inventor or an original joint inventor of a claimed invention |
in the application.

[ have reviewed and undersiand the contents of the above identified application, :
including the claims, as amended by any amendment specifically referred to above

i am aware of the duly to disclose information which s materjal {o patentability as
defined in 37 CFR 1.86, intluding for continuation-in-pant applications, materiat
infarmation which became available between the filing date of the prior application and
the national or PCT international fiting date of the continuation-in-part application.

| hereby acknowiedge that any willful false statement made in this declaration is
punishable under 18 U.8.C. 1001 oy fine or imprisonment of not more than five (§)
vears, or both,

LEGAL NAME OF INVENTOR
inventor: MNiklas We{ne;ssgn Daie (Opticaail

— Loib -0~ IS

’ # . ]
Sigrature. 4,;/"{ P {,-»
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DECLARATION (37 CFR 1,63 FOR UTILITY OR | :
DESIGN APPLICATION USING AN Alomey Dacke! | pasges wor
APPLICATION DATA SHEET (37 CFR 1.76) :

Title of
Invention

CODEBOOK SUBSET RESTRICTION SIGNALING

As the below named invertor, | hereby declare that.

This deciaration i1 The attsched application. or
ig directed to:
;XL Umited States application or PCT inlernational
application pumber PCT/SE2018/050009, filed
on January 11, 2018

The above-identified application was made or authorized to be made by me.

| beliave that | am the original inventor or an original joint inventor of a claimed invention
in the appiication, !

I have reviewed and understand the contents of the above ideniified application,
including the claims, as amended by any amendment specifically referred to above

I am aware of the duty fo disciose information which is malerial to patentability as
defined in 37 CFR 1.58, including for continuation-in-part applications, material
information which becamea available between the filing dale of the pricr application and
the national or PCT intemational filing date of the continuation-in-part appiication.

| hereby acknovwdedge that any willful false sigtement made in this declaration is
punishable under 18 U.S.C. 1001 by fine or imprisonment of nol more than five {(5)
years, or both.

LEGAL NAME OF INVENTOR
invgeter Simon Jarmyr Oate {Opboma
e «r,‘) e J.a";
Ss'gﬁature‘( . ._ﬂ.._.;.‘,;-:“
i = (:w ."’J e o
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DECLARATION (37 CFR 1.63) FOR UTILITYOR "1
DESIGN APPLICATION USING AN fomey Dockel | passgs won
APPLICATION DATA SHEET (37 CFR1.76)

Title of | CODEBOCK SUBSET RESTRICTION SIGNALING
Invention

As the below named inventor, | hereby declare that:

This declaration 1 The atteched application, o
is directed to!
@ United Stales application ur PCT international
apphcation number PCT/SEZD16/050009, filed

on January 11, 2018

The above-identified application was made o1 authorized o be magde by me.

| believe that | am the priginal inventor or an original joint inventor of 2 claimed invention
in the application.

I have reviewsd and understand the contents of the above identified application,
including the claims, as amended by any amendment specifically referrad to above.

P am aware of the duly o disclose information which is material to patentability as
defined in 37 CFR 1.58, inclwding for continuation-in-part applications, material
information which becams available between the filing date of the prior application and
the national or PCT intermational fling date of the continuation-in-part application.

| hereby acknowledge that any witliuf false statemsnt made in this declarstion &
punishable under 18 U.S.C. 1001 by fine or imprisonment of not more than five {5)
years, of both,

LEGAL NAME OF INVERTOR
invernitne Date (Opticnal

| Sgnaiee
|
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DECLARATION {37 CFR 1.63) FOR UTILITY OR T~ ¥ i 1
DESIGN APPLICATION USING AN | pnrey Docke! | pasess wot
APPLICATION DATA SHEET (37 CFR1.76) |

Title of e £ eIy
Searitak | FODEBQQK SURBSET R%STRICT!ON SIGNALING

Ag the beiow named inventor, | heraby declars that:

This declaration ] The attached application, ar
is directed to:
[C]  United States application or PCT international
application number PCT/SEZ0168/050008, filad
an January 11, 2018

The above-ideniified application was made or authorized to be made by me.

| believe that | am the original inventor or an griginal joint inventor of a claimed invention
in the apphcation.

1 have reviewed and understand the confents of the above identified application,
‘ including the claims, as amended by any ameandment specifically referrad to above.

| am aware of the duty to disclose information which is material to patentability as
defined in 347 CFR 156, including for continuation-in-part applications, material
infarnmation which became available between the filing date of the prior application and
the national or PCT international filing date of the continuation-in-pan application.

| hereby acknowledge that any willful false staternsnt made i this declaration is
punishable under 18 U.S.C. 1001 by fine or imprisonment of not more than five {5)
years, of both.

LEGAL NAME OF tNVENTOR

| thventar: Ge@{g@ Jﬁng{en Date (Opticyaly
AR
Kignatse: L ‘{“"'\1\
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DECLARATION (37 CFR 1.83) FOR UTILITY OR
DESIGN APPLICATION USING AN fulorniey Docket | pusaus Wos
APPLICATION DATA SHEET (37 CFR 1.76) o

Title of

fweatite CODEBOOK SUBSET RESTRICTION SIGMALING

As the below named inventor, | herety declare that

This declaration { | Thea sttached application, or
ia direcied to;
(7] United States application or PCT internationat
application number PCT/SEZ2018/050008, filed
on January 11, 2016

The above-identified application was made or authorized to be made by me.

| believe that | am the original invaentor or an onginal joint inventor of a claimed invention
in the application

i have reviewsd and understand the contents of the above idenlified application,
inctuding the claims, as amended by any amendment specifically referred to above.

i am aware of the duty o disciuse mformation which is material to patentability as
defined in 37 CFR 1.56, including for continuation-in-part applications, material
information which became available between the filing date of the prior application and
the national or PCT international filing date of the continuation-in-part application.

f hereby acknowledge that any wiliful {alse statement made i this declaration is
punishable under 18 U.S.C. 1001 by fine or imprisonment of not more than five (8}
vedars, or both.

LEGAL NAME OF INVENTOR

fwentar Mattias Frenne Date (Ogtionaly

—— L o 028 i o - s el
Signsturs .&iﬁf f’:ﬁ },ﬂzﬂ ?(f»f b {)3"’
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POWER OF ATTORNEY

The undersigned, being duly authorized representatives of TELEFONAKTIEBOLAGET LM ERICSSON
{PUBL) (hereatter referred to as "Ericsson”) having its registered office as SE - 164 83 Stockhoimy,
Swaden, does hereby authorize Coats & Bennett, PLLC practitioners associated with United States
Patent and Trademark Office Customer Number 24112 to represent Ericsson before the United Statey
Fatent and Trademark Office in any s all matters regarding patents or patent applications filed by
Ericsson or wherein Ericssor is the assignee of the entire interest therata,

This Power of Attorney shall inciude the right for Coats & Bennett, PLLC practitioners associated with
Unitexd States Patent and Trademark Office Customer Number 24112 to sign and submit in Ericsson's
name and on Ericsson's behalf any document, notification, filing, petition or regquest in connection with
any patent suplications or patents oward by or assigned to Ericsson.

This Fower of Attorney does not include the right to appoint substitutes or make sub-guthorizations.

This Pawer of Attorney shall be valid for five {5} years fram the date hareof unless earlier revoked. This
Power of Attorney may be revoked at any time by Eacsson

Stockholm, Sweden on

TELEFONAKTIEBOLAGET LM ERICSSON {PUBL)

(:":?

Signature: Pl N

Gabriele Mohsler Nahit Avoub

Vice President Patent Develapment Director Patent Unit RANZ

Date; 5}:1} H‘) ~ B [{r* 3

i, the undersigned, , Notary Pubtic of the City of Stockhoim hergby
certify that and

duly authorized to sign for
TELEFQNAKTIEBOLAGET LIV ERICSSON {(PUBL)
have issued and signed the foregning document
Fea Stockholm [Date]

Crowns Ex officio:

Signature: Notary Public of the City of Stockholm
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P45688 W01

ASSIGNMENT

asgighs: but at the cosl and expense of the Assignee, its suctessors, lsgal
represantatives, and assigns. If ary of the Assignor(s) is prevented by any obsiacles from
signing said documents in persen, this Assignment shall be valid as a Power of Atiornay
for the Assighes to sign these documents an behalf of any such Assignoris) or. it the
event of the death of the latier, the sstate thereof.

This Agsignmertt shall be governed by and consfrued under, and any dispuls.
controversy or ¢laim related hereto shall be decided in accordance with, the faws of
Bweden

without regard to the conflicts of laws provisions thereof. Any displle, controversy of caim
atising under, out of or relating fo this Assignment and any subseguent amendments of
this Assignment, including, without fimitation, #s formation, validity, binding effect,
interpretation, performancs, breach or termination, as well as non-contractual claims, shall
be referred o and finally determined by arbitration in accordance with the WIPO Arbitration
Rules, The arbitral tribunal shall consist of a sole arbiirator. The place of arbitration shall
he in the country of the inventor's residence. The language o be used in the arbitral
procesdings shall be English.

No modifications shail be made {o this Assignment unless in writing and signed by
zach of the Assignor(s) and Assignes. If any of the provisions of this Assignment shall be
deemed invalid or unenforceable, then the entire Assignment shall be construed as if not
containing the parhicular nvalid or unenforceable provision or provisions, and the rights
and obligations of Assigries and Assignor(s) shalt be construed and enforced accordingly.
Assignea’s failure to exercize any aption made available as a resulf hergof, shall not be
construsd as a walver of such provisions, rights, or options. or affect the validity of this
Assignment. Assignor covenanis and agrees that if will not take any actions in violation of
this Assigniment.

Subsequent assignment from any of the assignors to the assignee purporting 1o
convey the subject malier specified herein for @ particular country, patent office, or
jurisdiction shall not invalidate any provision of this assignment and any such subssguent
assignmeant shall act as a further confirmation of the assignment herain.

el

oy 23 0 5
o S Fn O
Date. 28k e O3 Signature on bshaif of &’:;Wﬁ"}é’f W22 e
Agsignes Raoger Bou Faical
Page 3ot @
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ASSIGNMENT

Title: CODEBOOK SUBSET RESTRICTION SIGNALING

Date 458~ O\=2 ¥ . Signature of Assignor "';3 St
JARMYR Srmoﬁ

Date 2EWG-OL=2% . Winessed by
Name:
Address,

E}a‘e &k {) f S 5 Vitnessed by Ry
Namie. 4
Advress:

PageBofb
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STATEMENT BY APPLICANT
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Art Unit |

Examiner Name ‘
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1 FRICSSON, "Remaining Details of Codebook Subset Restriction”, 3GPP TSG-RAN WG1#83, Anaheim, USA,
P015-11-15, pp. 1-6, R1-157203, 3GPP
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Class A: rank-1 CB

The codebook is defined by the table below (with 32 CWs, (L',,L',) = {4, 2)). UE selects 4 or 16

CWs for the second PMI i, to be reported on PUSCH, based on Config.

e

Precoder

7}

orecoder

.
Precoder
anes I()-al constructed vuth repiaung, th\, second subscnpt is
Precoder
with «, , <1 inentries 0 — 15
Config Selected i'; indices {51, 3}
m Config 1 B2 (2.1
i, Config 2 0-7,16-23 {2,2)
% Config 3 0-3, 8-11, 20-23, 28-31 {2,2)
e a7 =
™ Config 4 0=15 (2,2)

Oversampling factors o

Beam group spacing: s,

First PMi: i, 4

g, 2ol " Ou, |
171y i V!(_ Q’),.,vn ® u
2oy ,I‘,mtx,(\’lvi)~'
V52 ‘> i ‘)' 0Ny e M
o L - ST -
2immy o (M- ¢
o, ‘[l e e
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3GPP TSG-RAN WG14#83 R1-157203
Anaheim, USA, 15" - 22" November 2015

Source: Ericsson

Title: Remaining Details of Codebook Subset Restriction
Agenda Item: 6.2.4.1

Document for: Discussion and Decision

1 Introduction

In RANI#82bis, it was agreed that codebook subset restriction (CSR) is supported for FD-MIMO with Class A CSI
reporting where [ 1]

s A 2D-beam corresponds to (L, l;) in X;®X,
e (SR is configured via RRC signaling
* A subset of 2D-beams (l;,l;) are forbidden. i.e. not allowed to be reported according to the CSR
configuration
o A forbidden 2D-beam is not allowed in reporting with any rank
®  Rank restriction is also supported
s  Codebook Subset Restriction can be also applied to W,
*  Number of PMI hits does not vary according 1o restricted subset
o Note: Codebook subset restriction targets e.g. performance/capacity, as in Rel-8 to Rel-12

In [2], it was further agreed that

e For W, CSR, a bitmap of (N,0,N,0;) bits indicates 2D-beams subset restriction (referred to as Beam-
Subset-Restricrion in the rest of the contribution),
e Rudditional bits bitmap indicates rank restriction
e An RRC parameter for CSR on Class A i> (i.e. W3 ) will be introduced.
o Bitmap of all possible codewords per rank

In this contribution, we provide further details on the specification impaet of supporting CSR for FD-MIMO. As the
final derails of the Class A codebhook have only been agreed for rank 1, we make an assumption of the codebook for
higher ranks, for the sake of this discussion, based on the contribution [4]. This codebook is also given in the
appendix in Section 5.

2 Specification Impact for CSR

A 2D beam is identified by the parameters [, and !, and corresponds to two vectors for the first and second
dimension respectively.

T T
’2Jn’| Qa (N -1} i 27, ’Zfd,\,\’\—li
TN N, N, X O
V(’|)= L g g .u(l_,)= 1.8°9% [y "0V

Since | | =0,..,N,0, —1.] ;=0,..,N,0, — 1. there are a total N,0, N,0; such 2D heams

21 Mapping between Beam-Subset-Restriction bits and 2D Beams

Let the bitmap for the Beam-Subset-Restriction RRC purameter be formed by the bit sequence
As-1, Gs-z) " a3, 92, @1, Go where a is the least significant bit (LSB), ag_, is the most significant bit

(MSB). and § = N,0,N,0;,. The index 7 of a bit @, in the Beam-Subset-Restriction bitmap can be mapped to a
2D beam using the “first dimension first’ mupping scheme shown in Figure 1.
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where possible values of (my, m;) and (m'y, m';) are determined by the value of Config (see [3]-|4] for deails).
Furthermore, (I'y,l';) represents any 2D beam that is not allowed to be reported (as signaled by the Beam-Subset-
Restriction bitmap).

For the rank 5-8 Class A codebooks of Section 5.5. the rules for applying bean restriction has to be formulated
slightly differently since codewords for ranks 5-8 are indexed with i;; and i;, as opposed to the parameters
my.my,m'y,m',. For the rank 5-8 Class A codebooks, a given rank 3-8 codeword is forbidden (i.e. not allowed w0
be reported) if the codeword contains at least one forbidden 2D beam (as defined jointly by I'; and ',). This happens
if at least one of the conditions given in Table 1 is met. In Table 1. the &;; values are those from the rank 5-8
codebooks which are determined by the parameters N,, N,, and the configuration associated with the codeboak (see
|4] for details).

The i, , and i, indices are the PMI indices corresponding to the first and second dimensions. The conditions
in each column of the table are checked a column at a time according to the rank (denoted by r). Conditions [-3
apply to codewords with ranks 5, 6. 7, or & while Condition 4 only applies to codewords with ranks 7 or 8. For at
least one applicable column (i.e., condition). if forbidden beam index I'; is equal to the table entry on the first row of
the column, and if forbidden beam index I’y is simultaneously equal to the table entry on the second row of the

columa, then codeword W' :'?,I _ is forbidden (ie., not allowed to be reported).

Table 1: Rank 5-8» Codeword Restriction

I'y Silia Spiyg F 614 [ Sifya +6y, | Sihg + 013
= - - - -
L Szli2 Spliz + 824 | S2lia +825 | Splip + 8,3

Proposal 2: Specity the following rules for applying beam restriction of a forbidden 2D beam (I'y .I'5) across
Tanks:
e For rank 1-4: A codeword indicated by the parameters my, m, or parameters my, m,, m'y, m',
shall not be reported if cither or both of these conditions are met:

o Condition 1: m; ="y and my = ', simultaneously
o Condition 2: m'y = l'y and m', = ', simultaneously

* For rank 5-8: A codeword shall not be reported if at least one of the conditions given in Table 1
are met by both rows corresponding to [y and I, simultaneously,

2.3 CSR Configuration Conflict Cases

When a UE signaled with more than one of the CSR restrictions ( i.e. Beam-Subset-Restriction, CLASS A i2
restriction and Rank Restriction) , different codewords may be forbidden by the different hitmaps. Some rules are
needed in terms of which restriction bitmap has the higher priority in case of conflicts, e.g. a codeword is allowed in
one restriction bitmap but not allowed in another restriction bitmap(s). The more straightforward rule is to not allow
a codewaord belonging to a particular rank to be reported if the codeword is forbidden by any one of the multiple
restriction hitmaps.

Proposal 3: A codeword belonging to a particular rank is not allowed to be reported if the codeword is forbidden by
any one of the multiple CSR restriction bitmaps.
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3 Conclusion

In this contribution, we provide further details on the specification impact of supporting CSR for FD-MIMO
hased on the CSR parameters agreed in RANI#82bis. We make the following proposals:

Proposal 1: The n™ bit a, of the Beam-Subset-Restriction bitap is used to forbid a 2D heam with indices

1l 1 By Loy i s L T - 3
(I'; ,I'5), where I'; =n — N, 0, IN‘onndlz AL
Proposal 2: Specify the following rules for applying beam restriction of a forbidden 2D beam (I'; ,1l'y)  across
Tanks:

e For rank 1-4: A codeword indicated by the parameters my, my or parameters ms, My, m'y, m'; not he
reported if either or hoth of these conditions are mert:
o Condition 1: my =1'; and m, = ', simultaneously
o Condition2: m'; =['; and m'y, = I', simultaneously

®  For rank 5-8: A codeword shall not be reported if at least one of the conditions given in Table | are met by
both rows corresponding to I'; and ', simultaneously

Table 1: Rank 5-8 Codeword Restrictio
T s T

. - e
I'y= S1bia Sihyg T61 | Sibig F 81 | Siha 813
U= Saliz Salyp + 824 | Szl + 0822 | Saliz + 823

Proposal 3: A codeword belonging to a particular rank is not allowed to be reported if the codeword is forbidden by
any one of the multiple CSR restriction bitmaps.
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= 1 |V, u, v Su v @u .
(11 ~ iy "y iy "y iy my [6]
Pl o oy Q| v, ®u,, v, ®u =t Su

Further details of the proposed class A codebook for rank-3 can be found in [4].

54 Rank-4 Class A Codebook

ri4)

A class A codebook for rank-4 is proposed in [4]. In [4], a selected rank-4 codeword Wm s ot (AN he
(R SR
represented as
L 1 Y @um2 Vo ®”.,,, Vot @):gm3 v, ®“m. k.

MR a4/ 4Q Qr """: ® “th g’n Pm] @ u,,,,': Vg Qr I"Jm: @ ”m-: P (0“ v,,,“ ® Hmz

Further details of the proposed class A codebook for rank-4 can be found in [4].

55 Class A Codebooks for Ranks 5-8
Class A codebooks for ranks 5-8 are proposed in |4]. A precoding matrix codeword for rank v (r = 5,6,7,8) is
denoted as W' | The precoding matrix codewords W}m,l .1 =15,6,7.8 are then defined as

Iz L

7y R 2 . ®“m,l_\ Yoz, Du, ia Vg kg, ®“.r..‘|<-.&__ Ve 4, ®”_r:f,”‘.\.i_‘, Vei 48 4 ®“(_\.._\@.-_ )
hpda 4 5 i > .
I V30 | Ve ®HM.: Vs ®"°-;' = Mol ®H“'z'\.‘|&,.\ Ve 4, ®”ar-’.z'ﬁz. Vi 14 ®“*‘>¢. 24
Wi = 1 ! Ve ®"J_=‘ Yaris ®“(.z. Vi, 1, ®";,., ol el ®“,‘-M.J,_. Veir, 48, g’“;,n vy Ve g Bu, i )
TS0 | Vi, B, Ve By Ve ok, B Yl Bea Van ol Elh sy Ve B i

i
il

| [l B, i Y @u,(_:‘

Wi JTQ Vg, B Vg, B,
oy By, i
’ Wi B v

In Error! Reference source not found.-Error! Reference source not found., the values of 5” ,5“ ! 15‘” .5” 3
52 g 152_3 are determined by the parameters N;, N5, and the configuration associated with the codebook. Further

details of these values can be found in [4].
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