>0
-O
50

20 2014/078676 A2 1NN A0 OO0 0 0O O

m

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date

(10) International Publication Number

WO 2014/078676 A2

22 May 2014 (22.05.2014) WIPO |PCT
(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
HO4W 72/04 (2009.01) kind of national protection available): AE, AG, AL, AM,
21) Int tional Application Number: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(21) International Application Number: PCT/US2013/070338 BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
15 November 2013 (15.1 1.2013) KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
- , MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(25) Filing Language: English OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
(26) Publication Language: English SC, 8D, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, T™,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
(30) Priority Data: 7ZW.
61/726,871 15 November 2012 (15.11.2012) Us
(84) Designated States (unless otherwise indicated, for every
(71) Applicant: INTERDIGITAL PATENT HOLDINGS, kind o regional protection available): ARIPO (BW, GH,
INC. [US/US]; 200 Bellevue Parkway, Suite 300, Wilm- GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
ington, DE 19809-3727 (US). UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
(72) Inventors: MURRAY, Joseph, M.; 12 Ashley Drive, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
. . EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, 1T, LT, LU, LV,
Schwenksville, PA 19473 (US). FREDA, Martino; 713 1
Du Cabernet, Laval, QC H7A 0A8 (CA) MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
? ’ : TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
(74) Agents: ROCCIA, Vincent J. et al; Condo Roccia LLP, KM, ML, MR, NE, SN, TD, TG).

One Liberty Place, Suite 2200, 1650 Market Street, Phil-

adelphia, PA 19103 (US).

[Continued on nextpage]

A

<=

/402 L 406
/ 404 / 408 /410
LS Incumbent / LA Licensee / /
Network/Channel 154 Network/Channel 15A L
Management Incumbent Management Licensee L5A Licensee
Entity base station Entity base station VITRUs
Allowab e Cell IDs/Non-al owsble Cell IDs
, >
A New L5A Channel
M2 Allocation (Cell ID to
Use, Cell IDs 1o avoi)
- 416
Enable Cell on
New LSA
Channel
Incumbent Event
Configuration fcel IDs) - 420
Mg Start fntra-
frequency
mezsurements
Normal use of the LSA Channel by the Licensee system
Channel Recover L a2 2
Request -
; N S
/ Start trensmission of
424 PSS/S5S and RS's 428
PSS/SS5/RS /. o0
-
Detection of Incumbent
CelliD
Acceptable Evacuation Event Indicztion o 432
Delay, or Sensing by i
eNB
. WTRU Evacuation Procedure
~ - 436
N Ve
Start Transmitting System a4
Information and Accepting
WTRU Attachiments
Channel Recover
Resporse . 438

(54) Titlee CHANNEL EVACUATION PROCEDURES FOR WIRELESS NETWORKS DEPLOYED IN DYNAMIC SHARED

(57) Abstract: Systems, methods, and instrumentalities are described for
channel evacuation of a shared spectrum channel A secondary user base
station may provide one or more secondary user wireless transmit receive
unit (WTRUs) access to a shared spectrum channel. The secondary user
base station may receive an evacuation message indicating a need for the
secondary user WTRUs to evacuate the shared spectrum channel. The sec-
ondary user base station may coordinate channel evacuation of the shared
spectrum channel in response to the evacuation message. A secondary user
WTRU may detect an incumbent user. The secondary user WTRU may re-
ceive an incumbent detection measurement configuration. The secondary
user WTRU may detect whether an incumbent user is present on a shared
spectrum channel and may send a detection message upon detection of the
incumbent user. The secondary user WTRU may receive a reconfiguration
message in response to the detection message.
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CHANNEL EVACUATION PROCEDURES FOR WIRELESS NETWORKS
DEPLOYED IN DYNAMIC SHARED SPECTRUM

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Patent Application No.
61/726,871 filed November 15, 2012, the contents of which are hereby incorporated by reference

herein.
BACKGROUND
[0002] When a wireless system operates in a secondary fashion in dynamic shared

spectrum (DSS), it may allow usage of the spectrum to a system which has a higher usage
priority for the spectrum. Such higher priority systems may include primary users (PU) in
Television White Space (TVWS), or Licensed Shared Access (LSA) incumbents in case of the
spectrum under the LSA regime.

[0003] To operate in DSS such as TVWS, the devices (e.g., complying with regulatory
requirements) may benefit by gaining access to free channels. In major cities that have limited
or no TVWS channels available, sensing only operation may become essential as a means to gain
access to more channels. Below roof line deployments, for example, may benefit from the
isolation brought by the urban landscape from the digital TV (DTV) transmitters. Further,
indoor deployments may benefit from the indoor penetration loss. In this context, sensing only
operation may comply with specific requirements on Spectrum Sensing allowing a small cell
network to make use of a PU-assigned channel. The PU-Assigned channel (e.g., assigned to a
primary user) may require a secondary user (SU) to leave the channel, if the primary user is
detected. Similarly, the LSA regime may ensure the protection of the LSA incumbent to
interference from the LSA licensee, as well as a guarantee that the LSA incumbent has

prioritized access to the spectrum that the incumbent owns and sublicenses. The connected
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mode mechanisms may be needed to provide support for PU detection, reporting and/or channel

evacuation, e.g., when a system operates on DSS spectrum in a secondary fashion.

SUMMARY OF THE INVENTION

[0004] Systems, methods, and instrumentalities are described for channel evacuation of a
shared spectrum channel. In shared spectrum, a secondary user system may use spectrum. The
spectrum may be utilized and/or controlled by an incumbent system. A secondary user base
station may provide one or more secondary user wireless transmit receive unit (WTRUs) access
to a shared spectrum channel. The secondary user base station may include, but not limited to, a
licensed shared access (LSA) licensee base station, a TVWS base station, a dynamic shared
spectrum access point and/or the like.) The secondary user base station may receive an
evacuation message indicating a need for the secondary user base station and WTRUs to
evacuate the shared spectrum channel. The evacuation message may include an alternate
channel for use by the secondary user WTRUs. The evacuation message may include a system
evacuation message. The secondary user base station may receive the evacuation message from
a database entity or a broker entity. The secondary user base station may check the status of a
shared spectrum channel with a database or a broker to determine the need to evacuate the shared
spectrum channel. The secondary user may receive an evacuation message in response to the
shared spectrum channel status check.

[0005] The secondary user base station may receive the evacuation message from a
management entity, e.g., based on a pre-determined channel evacuation time. The pre-
determined channel evacuation time may be based on an agreement between an incumbent
system operator and a secondary user operator. The allowable use of the channel by the
secondary system may be periodic. The evacuation time may re-occur one or more times. The
pre-determined evacuation time may be based on an allowed time for the use of the shared
spectrum channel by the secondary user WTRUs. The shared spectrum channel may be an LSA

channel.

[0006] The secondary user base station may coordinate channel evacuation of the shared
spectrum channel in response to the evacuation message. The secondary user base station may
send an evacuation complete message to an incumbent user (e.g., an incumbent base station).
The incumbent user may be the primary user (PU). The evacuation complete message may
indicate to the incumbent user that the evacuation of the shared spectrum channel has been
completed. The system evacuation message may comprise an X2 message received via an X2
interface. The secondary user base station may select a target cell, e.g., based on at least one of

~
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an event notification, a secondary user WTRU measurement report, or an neighbor relational
table (NRT) entry. The secondary user base station may send a handover request to the target
cell.

[0007] The secondary user base station may send a measurement event configuration to
the secondary user WTRUs. The measurement event configuration may include at least one of a
public land mobile network identifier (PLMN ID) or a request for performing a PLMN search on
the shared spectrum channel based on the PLMN ID. The PLMN ID to be search may be
associated with an incumbent user. The secondary user WTRU’s may be asked to trigger an
event notification to the secondary user base station, e.g., when the PLMN ID is detected
following configuration of the measurement event. An evacuation message may be received in
response to the notification. .

[0008] A secondary user WTRU may detect an incumbent user (e.g., operating on the
shared spectrum channel). The secondary user WTRU may receive an incumbent detection
measurement configuration. The incumbent detection measurement configuration may include
an incumbent cell identifier (ID) (e.g., one or more of a physical cell identifier (PCI) or a PLMN
ID) associated with the incumbent user.

[0009] The secondary user WTRU may detect whether an incumbent user is present on a
shared spectrum channel, e.g., based on the incumbent detection measurement configuration.
The secondary user WTRU may send a detection message upon detection of the incumbent user.
The detection message may be sent via an uplink incumbent user detection media access control
(MAC) control element (CE) or via a radio resource control (RRC) message. The detection
message may include an event notification. The event notification may indicate the presence of
the incumbent user. The secondary user WTRU may receive an evacuation message from the
secondary user base station in response to the detection message.

[0010] The secondary user WTRU may receive a reconfiguration message in response to
the detection message. The reconfiguration message may include an identification of a target
cell. The secondary user WTRU may update its radio resource configuration based on the
received reconfiguration message. The secondary user WTRU may send a reconfiguration
complete message to the target cell.

[0011] The secondary user WTRU may start a timer with a value upon the detection of the
incumbent user. The value of the timer may be assigned in such a way to stagger the connection
request. The secondary user WTRU may send a connection request to a target cell upon an

expiry of the timer.
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