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[[n an embodiment, in block 602, base station configures a UE that is
in radio resource control connected (RRC_CONNECTED) state with the base
station to be a synchronization source to transmit a deviceto-device
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synchronization signal (D2DSS), by an RRC signaling transmitted by the
base station. In block 604, base station configures, by an RRC
signaling transmitted by the base station, a synchronization resource
for the UE, with the synchronization resource comprising a time
resource, a frequency resource or a time and frequency resource on the
uplink for transmission of D2DSS by the UE. In an embodiment, the base
station configures the UE by RRC dedicated siganaling. For example, 2
states of one bit may be used to indicate to the UE to start
transmitting the D2DSS or to stop transmitting D2DSS. |
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['If none is detected, the UE sends a synchronization signal if it is
out-of-coverage, or requests to be a clusterhead if it is in-coverage
and then sends a synchronization signal as instructed by the eNB. ]

(HERER
M Ihigho=154E, UE (X, AN\Ly PG s EREEESZEIEL,
X, UE BANLYPALBLIEISTREIANY RELRBIEFERL, TN,
eNB DIERICEVEIHAES £ EET 5. ) |

[0027]
[ Figure 2 illustrates a flow diagram for an eNB to respond to a UE
cluster head request, and Figure 3 illustrates a flowdiagram for an
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eNB to configure a cluster head and synchronization signal. The eNB
configuration message may include the transmit power of the
synchronization signal, which is set by the eNB to manage interference
and the cluster coverage. It also may include the resource for the
synchronization signal, including frequency, periodicity, etc. ]
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3.2 Out of Coverage

(FhER)
To keep the UEs synchronized during the user data transmission, the
transmitting UE could transmit the synchronization signals
periodically. ] (36 R—IUFE12T7—-%52317)
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[3.2 A/ Ly oot
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A—HT—FFEEDMIC UE AREAL TS & Z#FT 51251, #E{E UE

FEHMICRIEAES ZEET LS ENTELZAS, |

3.3.2 Communication from a UE in coverage

In this case UE-B will initiate the D2D broadcast communication
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occasion. UE-B is in coverage and can therefore not use resources in
the D2D resource pool without being granted by the eNB. Thus, in order
to make a transmission to UE-A, UE-B must first request which
resources to use. Similar to the out of coverage scenario, the eNB
would allocate known resources out of the D2D resource pool for UE-B
to use for the synchronization step and scheduling assignment step. As
the user data transmission may be performed on any resources in the
D2D resource pool, the eNB may select any suitable resource for this
step. After being granted resources out of the D2D resource pool, UE-B
initiates the D2D broadcast communication occasion.

Requesting resources from the eNB may add to the delay. If all
resources in the D2D resource pool were contention based in this
scenario it could result in a shorter delay. However, this would mean
that the eNB would potentially need to reserve the resources in the
D2D resource pool for a longer time period, leading to an inefficient
resource usage. Furthermore, if the resources were contention based,
collisions would occur as the traffic increases, thus impacting
capacity. It is likely that the eNB would be able to achieve a higher
capacity in a non-contention based scheme. Which solution is the best
one depends on several factors, the size ofthe D2D resource pool, the
required capacity, and the required delay to name a few. We think the
possibility for increased capacity speaks in favour of a non-
contention based scheme.

UE-A, being out of coverage, is configured to monitor a known subset
of the resources in the D2D resource pool to perform the
synchronization step. This is similar to the out of coverage scenario.

Proposal 10 A UE in coverage performs the synchronization step and
schedul ing assignment step on the resources in the D2D resource pool
granted by the eNB. | (5.6 RXR—CFE147—5%2 047)
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3.4 In coverage

=21y
We think that RRC states only apply for UEs in coverage. ProSe-enabled
UEs in RRG_IDLE can receive and decode D2D broadcast communication
occasions from another UE. This increases the possibility for a UE in
coverage to receive the D2D broadcast communication occasion from a UE
out of coverage. However, a UE within coverage must be RRC_CONNECTED
when it transmits data even for D2D broadcast communication to a UE
out of coverage. The reason is that the described procedure in section
3.3.2 requires the UE to first request resources from the eNB. | (&
5/6R—UF21{7—5%3 317)
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Figure 1: An example flow chart with D2D broadcast transmitter and
receiver procedures. In this case, UE-A is out of coverage, and UE-B
is in coverage.
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LEEHIER TSI H S - ZTE, Discussion on Synchronization for
Discovery (MBRIR : T4 XAANUDFE=HDOEEIZDOWLWTOEHER) . 3GPP
TSG-RAN WG1#78, R1-143143, 2014.08. 10 B &
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o

[4. Type 2B Discovery
For Type 2B discovery UEs that are RRC connected, it is feasible to
indicate UEs whether to transmit D2DSS using dedicated RRC signaling.
In this way, eNB can instruct discovery UEs to transmit D2DSS in UE-
specific manner and low UE power consumption and effective
interference coordination can be achieved. | (52R—UFE157—%3
R—IE 317)

(HEMRER -

4. 34T B T4 RH/N\Y

RRC connected THB%2 A4 7T 2B T4 AH/\1) UE D=2, ER RRC 45
F)UTERWNT D2DSS EEZITOINENEIRTRT S EIE, EHTEZES
Thbd, CcOAETIX, eNB [T 1 XA\ UE 2 UE ¥EFDAHET D2DSS
FEETDHILEIERTIDHOENTE, B UE ENEHE LSRN GTHRE
NERTED, )

h&Y, 5IABI2I1Z1E TeNB AY D2DSS #:£{ET 52 &% UE It LEHR
RRC U+ VI THERT %, | CEMNRBBEINTLDEROOND,
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LEIFMHIBHR TEIA &M= LG Electronics, Details of Conditions for
D2DSS Transmissions (ZZE{RER : D2DSS FEED-HDEHDEEM) , 3GPP TSG
RAN WGT #78bis R1-144016, 2014.09. 27 B £
URL:https://www. 3gpp. org/ftp/tsg _ran/WG1_RL1/TSGR1_78b/Docs/R1-
144016. zip (LLF TEIAMFIS ] &5, ) 12, EEELEBICT, ROEEMNH
5

2. Conditions for D2DSS Transmissions
2.1. UEs inside network coverage

For UEs inside network coverage, conditions for D2DSS transmissions
are basically defined from eNB signaling. In the agreement in RAN1#77
both SIB and dedicated RRC signhaling can be used to configure D2DSS
sequences to be used for transmissions. In addition, the agreement is
saying that eNB can instruct a UE to transmit D2DSS for Type 2B
discovery, and it is our understanding that this instruction should
use dedicated signaling because of the UE-specific nature of Type 2B
discovery. From these agreements, it can be claimed that eNB can
instruct D2DSS transmission (with the D2DSS sequence to use) using
both SIB and dedicated signaling. Furthermore, it will be
straightforward to extend this signaling to encompass all the D2D
operations including D2D communications

When a UE receives dedicated signaling instructing D2DSS transmissions
it shall transmit D2DSS accordingly regardless of any other D2DSS-
related signaling it can receive via SIB. We note that this
instruction can be implicit, for example, a UE transmits D2DSS if it
receives signaling for D2DSS sequences and D2DSS resources via
dedicated signaling.

When a UE receives SIB instructing D2D transmissions, all the SIB-
receiving UEs may transmit D2DSS which may be unnecessarily excessive
in some cases. So, an additional condition can be considered to avoid
such cases. To be specific, RSRP from the serving cell can be used
such that only the UEs having RSRP lower than a network-configured
threshold transmit D2DSS. The main motivation of this is to stop D2DSS
transmissions from UEs close to the eNB whose D2DSS transmission are
not much useful for the UEs in the neighboring cells or outside
network coverage.

Proposal 1: Both dedicated signaling and SIB can be used for eNB to
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instruct D2DSS transmissions.
J
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Y2158, 0 UE A5 DDSS £#ET 5. | CLARBEINTNSER

SN%,
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FEETAHEHIC, GIEEMBICH L TERY VY — X & #HEHK
(RRC_CONNECTED) iREEIZHAFE 1| O1—HHes (UE) Df=6HpdD, FHY vV —
AEERTIATY T 28T SH, U, THERLY V—XIE, #isoEt

BIZE>TEREN] ELORTHET S,

2

5IAKBATIE TUE-B (&, AIERY V—ANT S bEhf=#%, UE-B X D2D T
A—FFv X FRIEOHEZRIET H1 e, BIRE Y52 1 & UE-B
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3
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FE#BICEY, £ 1 0TS XABRBES (D2DSS) ZEET H1=IZ, Bl
SEMBICx L THEKRY Y —XHiEHESE (RRC_CONNECTED) HKEICHDHE 1 D
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