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7.2.7 LTE Device to Device Proximity Services

WID in RP-140518.
Focus on device to device discovery in network coverage (intra-cell and inter-cell) and communication in network coverage (intra-cell and inter-cell), in partial network coverage and outside network coverage. The communication part is targeted to apply only to public safety use. The partial network coverage and out of network coverage scenarios apply only to public safety use. The work will proceed from the starting point of the agreements and working assumptions reached during the study item as captured in TR 36.843. 

No relaying, no standardized inter-cell coordination based on X2 or air interface, no out of network discovery in Release 12 and limited time to be spent on inter-frequency discovery.
7.2.7.1 D2D physical signals and channels

For both D2D discovery and broadcast communication
7.2.7.1.1 D2D physical channel design discovery and broadcast communication based on PUSCH structure 
R1-141387
Frame Structure for D2D-Enabled LTE Carriers
Ericsson

R1-141423
D2D physical channel design for broadcast communication based on PUSCH structure
ZTE

R1-141557
On physical channel design for D2D broadcast communication and discovery
InterDigital

R1-141447
Link level simulation results for D2D broadcast communication
Qualcomm Inc.

Agreement: 
As good or better than -107 dBm is the design target for D2D VoIP communication.
This does not preclude evaluations with other association thresholds.

Communication
R1-141384
D2D Physical Channels Design
Ericsson

Section 4
R1-141192
Physical channel design for D2D communication 
CATT

R1-141727
Signal design for D2D discovery and broadcast communication
Qualcomm Inc.

Revision of R1-141446
R1-141252
D2D Channel Design for broadcast communication 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-141347
Discussion on D2D communication physical layer design 
LG Electronics
Scrambling
R1-141191
Channel scrambling and DMRS design for D2D communication 
CATT

R1-141298
D2D broadcast communication physical channel design details
Samsung

R1-141382
On Scrambling of D2D Physical Channels
Ericsson

Agreements: 

· D2D data communication channel transmissions are scrambled by the ID in the SA
· Scrambling seed of the SA is fixed in the specifications
R1-141137
Scrambling for D2D Broadcast Communication
Huawei, HiSilicon
R1-141298
D2D broadcast communication physical channel design details
Samsung

R1-141347
Discussion on D2D communication physical layer design 
LG Electronics

Gap
R1-141301
Discussion on guard period in D2D PUSCH
Samsung

R1-141136
On the gap definition
Huawei, HiSilicon

R1-141160
Remaining details of D2D physical structure design
Intel Corporation

Section 2.1

R1-141207
Timing analysis for D2D transmission gap requirement
NEC

R1-141849
WF on D2D Signal Gap
Qualcomm Incorporated, General Dynamics, CATT, Fujitsu
Agreement:
· At least for UEs which are not out-of-coverage, the size of the gap agreed in RAN1#76 for both communication and discovery is 1 symbol at the end of every D2D transmission which does not use uplink timing advance
· FFS whether a “D2D transmission” can in some cases be considered to have a duration of more than one subframe, and if so, in which cases. 
· Hanbyul (LGE) to prepare a list of all relevant cases to identify which ones need a gap and which do not – for email discussion until RAN1#77.

· Gap is created by puncturing.
· There is no explicit signalling of the presence/absence of the gap
Discovery
R1-141479
Discovery Preamble Design for AGC Consideration in SC-FDM systems
ITRI

R1-141727
Signal design for D2D discovery and broadcast communication
Qualcomm Inc.

Revision of R1-141446
R1-141254
Preamble design for D2D Discovery 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-141539
Issues in D2D Discovery Signal Design
Nokia, NSN

R1-141159
On D2D Discovery Preamble and Reference Signals
Intel Corporation

R1-141847
WF on discovery preamble design for asynchronous deployments
Qualcomm Incorporated, General Dynamics, Fujitsu, ZTE 
Proposal:

· UEs can be configured to forward timing of their associated cell using PD2DSS signaling

· For a cell, within a discovery period, the first sub-frame with discovery resources be used for transmitting the PD2DSS

· UEs associated with the same cell forward timing in a  SFN manner

· FFS whether and which subset of UEs forward timing

· The frequency resource and symbols used for transmission of PD2DSS are RRC configured.
· E/// - SIB of serving cell can provide information about timing of other cells
Continue discussion at RAN1#77.
R1-141848
WF on D2D PUSCH structure
Qualcomm Incorporated, ZTE, General Dynamics, CATT 
Agreement:

· For discovery only

· At least if message is not smaller than 104 bits, CRC is 24 bits

· Message scrambling is independent of any ID of the transmitting UE
Agreement: 

· For Discovery and data communication and SA
· No modification to (PUSCH) interleaver 
Continue discussion at RAN1#77on:

· the PUSCH RE mapping
· For discovery only, whether DMRS cyclic shift is chosen randomly every transmission 
R1-141811
WF on Discovery Preamble
ITRI, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, LG Electronics, III, Nokia, NSN, Broadcom, Fujitsu

Proposal:
Supported by: LG, ITRI, ETRI, Fujitsu, Broadcom, ALU, ASB, Sony, Nokia, NSN, 

Not supported by: QC, GDB, IDC, E///, Intel, HW, HiSi, 

· D2D Preamble is supported 
· D2D preamble is always transmitted at the start of each D2D transmission, where here a “D2D transmission” comprises any consecutive D2D communication/discovery transmissions in the same PRBs from the same UE over one or more subframes
· FFS whether D2D preamble is also transmitted at the start of all other D2D subframes
· The preamble is placed starting in the first symbol of the first D2D subframe 

· Number of symbols is FFS 

· Waveform is distinct from the data transmission, details FFS
· Preamble signal is FFS. 
· FFS whether D2DSS itself can provide the necessary functionality without a specific preamble for the D2DSS
· If a specific preamble is needed for D2DSS, FFS whether the waveform is the same for D2DSS as for discovery/communication
Suggested motivations of preamble: 
· AGC setting in both D2D Discovery and Communication.
· Timing acquisition
Conclusion: Discuss further whether the first symbol data is sufficient for AGC or whether a different preamble is needed – email discussion until RAN1#77 (Yan-Xiu, ITRI)
R1-141651
ProSe device-to-device discovery link performance
General Dynamics

R1-141190
Details of discovery signal design
CATT

R1-141253
D2D discovery channel design 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-141384
D2D Physical Channels Design
Ericsson

R1-141422
Design details of discovery signal and channel
ZTE

R1-141348
Discussion on D2D discovery physical layer design
LG Electronics

R1-141160
Remaining details of D2D physical structure design
Intel Corporation

R1-141228
On D2D discovery signal design details
Fujitsu

R1-141557
On physical channel design for D2D broadcast communication and discovery
InterDigital

R1-141497
On the signal design and resource allocation of reply signal for D2D discovery
III

R1-141161
On D2D Discovery Resource Size
Intel Corporation

Other
R1-141851
Physical channel design for scheduling assignment
Samsung

Revision of R1-141299
CP Length
R1-141300
Discussion on CP length for D2D PUSCH
Samsung

R1-141591
Co-existence of Normal CP OFDM symbol and Extended CP OFDM symbol in D2D communication/discovery
Huawei, HiSilicon

R1-141753
WF on D2D CP length configuration
Huawei, HiSilicon, Ericsson, Fujitsu, General Dynamics, LGE, Potevio, Qualcomm, Blackberry, Samsung 

Also supported by IDC. 
Agreement:
· If the transmitting UE is in-coverage, the CP lengths for D2D signals and cellular traffic are independently configured
· D2D CP length is set by common higher layer signaling 
· FFS whether the SA, D2D data and D2DSS may use different CP lengths
· FFS which CP length to use /how to configure it if the transmitting UE is not in-coverage
· The impact on cellular traffic of using a different CP length for D2D should be minimised. 
7.2.7.1.2 Control needed for broadcast communication transmission/reception 
R1-141193
Control for D2D communication
CATT

R1-141255
D2D control signaling 
Aclatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-141302
Control information for D2D broadcast communication
Samsung

R1-141391
On Scheduling Assignments and Receiver Behaviour
Ericsson

Note typo in Proposal 4: “D2D data” -> “SA”

R1-141448
Control for D2D broadcast communication
Qualcomm Inc.

R1-141592
Control information for D2D communication
Huawei, HiSilicon

R1-141558
On control signaling for D2D broadcast communication
InterDigital

Agreement: 
· Apart from data channel (and associated DMRS) and scheduling assignment (and possible PD2DSCH), no separate L1 D2D control channel is defined. 

Agreement:

For transmissions on the data channel, no new mappings between MCS and TBS are defined outside those existing in Rel-8

Alt1: Broadcom, Samsung, ITRI, ETRI, 
· No dynamic MCS indication is provided 
· The existing 5-bit MCS table is used for configuration (or preconfiguration for out-of-coverage) of the MCS

· FFS: Details of how the configuration is done, e.g. semi-static or linked to a target ID

· FFS whether a default value is specified

· For a given configuration, there is a 1-to-1 mapping between resource allocation size and TBS

Alt2: Sharp, QC, ZTE, IDC, CATT, NEC, Pana, GDB, Kyocera, Fujitsu, Coolpad, ALU, ASB
· Dynamic MCS indication is provided with 1 or 2 bits, downselected from the existing 5-bit MCS table

Alt 3: Sharp, QC, ZTE, IDC, Pana, GDB, HW, HiSi, Kyocera, Coolpad, Ericsson, LGE, ALU, ASB, Nokia, NSN
· Dynamic MCS indication is provided with 5 bits, using the existing 5-bit MCS table

Agreement:

· MCS indication is provided dynamically per SA with 5 bits, using the existing 5-bit UL MCS table

· 64QAM shall not be used for D2D transmission

· The MCS indication is included in SA

· The MCS for SA is fixed in the specifications 

· The modulation used for SA is QPSK

Agreement
· The SA includes an ID of N bits (N<=16, working assumption N=8) with at least the following purpose:

· to enable the UE to reduce the probability of decoding of data packets the UE is not interested in
· FFS what the ID is derived from
· Not precluding scrambling SA CRC 
Send an LS to RAN2 to inform them that RAN1 is considering including an ID of N bits in the SA to enable the UE to reduce the probability of decoding of data packets the UE is not interested in, and RAN1 is considering using an ID to reduce collisions between data transmission parameters (e.g. scrambling). Ask them to provide their advice on these IDs and on the value of N – Saurabha - R1-141812 – approved in R1-141813.
For RAN1#77:
· Consider how to signal the RPT in the SA (considering both Mode 1 and Mode 2)
· Consider detailed design of the SA transmission

· Consider whether NDI and/or RV are needed and if so how to signal them

R1-141545
Discussion on D2D Control Channel
Intel Corporation

R1-141349
Control design for D2D broadcast communication
LG Electronics

R1-141229
Futher analysis on control signal and SA for D2D communication
Fujitsu

R1-141217
Control signalling/channel design in D2D communication 
Panasonic

R1-141264
D2D Transport Block Retransmission
ETRI

R1-141424
Control signaling for D2D broadcast communication
ZTE

R1-141459
Design details of scheduling assignments
Kyocera

R1-141601
On control information of D2D communication
CATR

R1-141685
On Scheduling Assignment Message Design
CEWiT

R1-141392
Timing Aspects in D2D Discovery and Communication
Ericsson

R1-141802
WF on Content of Scheduling Assignment
Qualcomm Incorporated, III, CATT, General Dynamics 
Proposal:
· Scheduling assignments contains

· MCS of Data

· TX UE ID and/or Target ID 

· Not precluding scrambling SA CRC by TX UE ID or Target ID

· FFS: Timing advance for Data

· Following resource allocation information

· Initial and retransmissions of a MAC PDU

· Transmission of multiple MAC PDUs 

7.2.7.1.3 Other
R1-141383
Discussion on the Association Threshold for D2D Communication 
Ericsson, Qualcomm, US Department of Commerce

R1-141398
Discussion on D2D transmission timing in network coverage
KDDI

7.2.7.2 D2D resource allocation mechanisms

For both D2D discovery and broadcast communication
R1-141231
Discussions on D2D resource allocation
Fujitsu

R1-141388
Discovery Resource Allocation
Ericsson

R1-141571
D2D Resource Pool and Scheduling Assignments
Sony
R1-141230
RRM for D2D communication
Fujitsu

R1-141390
On resource allocation for D2D communication
Ericsson

R1-141540
Control of ProSe resource use
Nokia, NSN

7.2.7.2.1 Distributed resource allocation
Communication
R1-141218
Resource allocation procedure for Mode 2 UE in D2D communication 
Panasonic
R1-141593
Consideration on Mode 2 resource allocation
Huawei, HiSilicon

R1-141450
Distributed resource allocation for D2D broadcast communication
Qualcomm Inc.

R1-141194
Resource allocation mechanism in mode 2
CATT
R1-141256
Distributed resource allocation for D2D communication
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
R1-141306
Mode 2 resource allocation for D2D broadcast communication
Samsung
R1-141819
WF on Distributed (Mode 2) resource allocation for communication
Qualcomm Incorporated, Kyocera, General Dynamics 

Proposal:

· Random resource selection is baseline for distributed (Mode 2) communication

· Randomization for D2D data is done at least based on the ID in the SA

Conclusion: Consider further the method of resource selection for Mode 2 until RAN1#77. 

R1-141305
Collision avoidance mechanism for D2D broadcast communication
Samsung
R1-141350
Operation in Mode 2 resource allocation for D2D communication
LG Electronics
R1-141235
Self-organizing D2D communication using knowledge enforcement
IAESI

R1-141425
Distributed resource allocation for D2D communication
ZTE
R1-141546
Discussion on D2D Operation Outside of Network Coverage (Mode-2)
Intel Corporation
R1-141576
D2D communication resource scheduling
ASUSTeK
Discovery
R1-141138
Resource allocation for type-1 and type-2B discovery
Huawei, HiSilicon

R1-141162
On Type 1 D2D Discovery Resource Allocation
Intel Corporation

R1-141195
Resource allocation for type 1 D2D discovery
CATT

R1-141208
On resource selection for Type 1 discovery message transmission
NEC
R1-141303
Resource pool configuration for type-1 discovery
Samsung

R1-141304
Resource allocation for type-1 discovery and WAN impact
Samsung

R1-141351
Operation in Type 1 resource allocation for D2D discovery
LG Electronics

R1-141449
Resource allocation for D2D discovery
Qualcomm Inc.

R1-141460
Resource allocation for Type 1 discovery
Kyocera

R1-141472
Discussion on resource selection for type 1 discovery
NTT DOCOMO

R1-141510
Resource Allocation for Type 1 D2D Discovery
Fujitsu

R1-141577
Resource allocation/utilization for type-1 discovery
ASUSTeK

R1-141600
Evaluation on D2D distributed resource allocation for discovery
CATR
7.2.7.2.2 eNB resource allocation 
R1-141219
Resource allocation procedure for Mode1 UE in D2D communication 
Panasonic

R1-141451
eNB resource allocation for D2D broadcast communication
Qualcomm Inc.

R1-141307
Mode 1 resource allocation for D2D broadcast communication
Samsung

R1-141427
Scheduling-based D2D communication resource allocation
ZTE

R1-141352
Operation in Mode 1 resource allocation for D2D communication
LG Electronics

R1-141473
Discussion on resource allocation for Type 2B discovery
NTT DOCOMO

R1-141140
On the need to support type-2A discovery
Huawei, HiSilicon

R1-141749
On Type 2 D2D Discovery Resource Allocation
Intel Corporation
Revision of R1-141165


R1-141754
WF on eNB (Mode 1) resource allocation for communication 
Qualcomm Incorporated, LG, ZTE, III, General Dynamics 

Agreements:
· For Mode 1 transmission,

· eNodeB or Rel-10 relay allocates resources to a D2D transmitter for SA and Data using PDCCH or EPDCCH
· FFS: Linkage between SA and Data

· FFS: Separate grant for Data

· Single grant can schedule multiple Data transmission opportunities

· The multiple opportunities can be used for the multiple transmissions of a single TB

· The multiple opportunities can be used for the transmissions of multiple TBs

· FFS: Which entity decides how each transmission opportunity is used

· FFS: Single grant can schedule single SA transmission

· Single grant can schedule multiple SA transmissions

· FFS: Whether the multiple SA transmissions are of the same SA or different SA

· FFS: C-RNTI or another UE-specific RNTI is used at least for scrambling of CRC of a  D2D grant
· eNodeB or Rel-10 relay controls transmission power of SA and Data using PDCCH or EPDCCH

R1-141744
WF on Type 2B discovery resource allocation
NTT DOCOMO, Ericsson, ZTE, Samsung, Intel, CATT, ITRI

Possible agreements:

· Confirm that a radio resource pool can be provided by eNB in SIB for discovery reception for type 2B

· FFS whether a single reception pool or different reception pools for type 1 and type 2B discovery

· For Type-2B discovery, a resource hopping mechanism within the reception resource pool following the initial resource allocation by eNB can be applied

· FFS details of resource hopping mechanism

AL: Necessity of hopping is not clear. Hopping is complicated.

LG: How to address inter-cell discovery case? Is it one cell? ( Both can be considered

R1-141791
WF on Type 2B discovery resource allocation
NTT DOCOMO, Ericsson, ZTE, Samsung, Intel, CATT, ITRI

Agreements:
· Confirm that a radio resource pool(s) may be provided by eNB for D2D UEs in SIB for discovery reception for Type-2B (if supported)
· FFS whether the common reception pool(s) or different reception pools for type 1 and Type-2B discovery
· UE is not required to decode neighboring cell SIB
· Mechanisms for Type-2B discovery

· a resource hopping mechanism following the resource allocation by eNB can be applied

· FFS details of resource hopping mechanism 

· Others FFS

R1-141795
WF on Time Randomization for D2D Transmissions
Qualcomm Incorporated, CATT,  Ericsson, ALU, ASB, InterDigital

Agreements:
· One or more resource patterns for transmission (RPT) of time and/or frequency resources for multiple transmission opportunities of data TBs can be defined
· RPT is either implicitly or explicitly signaled by the eNB or Rel-10 Relay for Mode1

· RPT is either implicitly or explicitly signaled in SA

· If multiple transmission opportunities of the same SA are supported

· FFS whether one or more RPT are defined for (re)-transmissions of SAs
R1-141787
WF on SA Resource Allocation
Qualcomm Incorporated, Kyocera, III, General Dynamics, ZTE 

Agreements:
· Semi-static pool(s) of resources can be allocated for SA

· eNodeB may broadcast the information about the SA resource pool using SIB for D2D UE

· Transmission pool for Mode 2 

· Reception pool(s) for Mode 1 and Mode 2 

· UE is not required to decode neighboring cell SIB
R1-141746
WF on D2D and Cellular Coexistence
Ericsson, Orange, Telecom Italia, Huawei
Possible agreements:

· The following is proposed:

· Mode-1 is specified and supported by all UEs with D2D PS communication capabilities

· The following work plan is proposed for RAN1:

· Companies should provide preliminary results on cellular impact by D2D in RAN1#77 

· Discovery and communication should be evaluated separately

· Simulations assumptions according to TR 36.843

· Focus on VoIP traffic model for D2D PS communication

· In addition to metrics related to D2D performance (as in TR 36.843, section 10), at least the following metrics related to impact on cellular should be provided :

· Amount of resources not available for cellular communication 

· Cdf of user-throughput for cellular communication, with and without D2D 

· If non-negligible impact on cellular performance is observed, discuss solutions and specify them in case of standard impact
R1-141837
Summary of D2D ad-hoc session
Ericsson

Agreements:
· Mode-1 is specified for PS

· Mode-2 is specified for PS
· Which mode(s) UE supports will be discussed separately in Rel-12 UE capability discussion
Possible agreements:

· The following work plan is proposed for RAN1:

· Companies should provide preliminary results on cellular impact by D2D in RAN1#77 

· Discovery and communication should be evaluated separately

· Simulations assumptions according to TR 36.843

· Focus on VoIP traffic model for D2D PS communication

· In addition to metrics related to D2D performance (as in TR 36.843, section 10), at least the following metrics related to impact on cellular should be provided :

· Cdf of UL user-throughput for cellular communication, with and without D2D, with and without the potential solutions

· [PUCCH performance metric or DL throughput CDF], with and without D2D, with and without the potential solutions

· Discuss solutions and specify them in case of standard impact

· Potential solutions are, e.g., Power Control mechanism/protocol, CP lengths for FDM of D2D/cellular, resource restriction.
· Companies are invited to discuss remaining simulation parameters that need to be harmonized to provide meaningful results.

Continue offline discussion by utilizing Wednesday morning coffee break – Stefano (Ericsson)
Outcome of offline discussion is in R1-141885. Email discussion until 11th April (Shailesh, Qualcomm) 
R1-141794
WF on Type 1 Discovery and WAN Coexistence
Qualcomm Incorporated, ZTE, Huawei, HiSilicon, Fujistu, III
Agreements:
· At least for D2D capable UEs with Type 1 discovery case (if enabled),
· UEs shall prioritize PRACH over participation in discovery. Furthermore UEs should not transmit D2D Type 1 discovery signal on resources reserved for PRACH
R1-141751
Multiplexing D2D transmission reception
LG Electronics, Potevio, ETRI

Conclusion:

· Further study is needed in RAN1 #77 meeting

R1-141750
WF on WAN protection
LG Electronics, NTT Docomo, Samsung, Huawei, HiSilicon, KDDI

Also supported by Sharp.
Observation: 

Companies are encouraged to consider possible options (including implementation-based mechanisms) for WAN protection in case D2D and WAN resources are FDMed from system perspective.
Some possible options include: 
· Option 1) Power control for D2D signal transmission

· Note 1: Transmit power is controlled by eNB in Communication Mode 1 and discovery Type 2.

· Note 2:  Fixed power (non-UE specific) or open loop power control can be considered in Communication Mode 2 (if supported  by in-coverage UEs) and discovery Type 1.

· Note 3:  Solutions to cope with D2D coverage difference when UE-specific transmit power control is applied is different should be considered.

· Option 2) RSRP measurement based resource selection restriction

· Option 3) Guard band between WAN and D2D resources 

· Option 4) power boosting of WAN transmission 
· Others including combination between options are not precluded.
R1-141752
WF on D2D multi carrier UE capability assumption
Ericsson, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, ITRI, Panasonic, IDCC 

Proposal: 

· At least in Rel-12, RAN1 assumes that:
· Carrier aggregation and dynamic carrier switching for D2D transmission are not supported. 

· D2D transmission can only be configured on a single carrier per UE at any given time, and 
· D2D transmission and reception can only be configured on the same carrier per UE at any given time.
· At least in Rel-12, D2D on a different carrier from the UE’s WAN serving cell carrier is / is not supported.
· 
Email discussion until RAN1#77 on what multi-carrier operations for D2D and WAN transmission/reception should be supported or excluded in Rel-12 – Stefano (Ericsson) (starting after 21st April). 

R1-141139
Resource allocation for mode-1 communication
Huawei, HiSilicon

R1-141163
Discussion on Multiplexing of Cellular and D2D Transmissions from System Perspective
Intel Corporation

R1-141164
Discussion on D2D Operation within Network Coverage (Mode-1)
Intel Corporation

R1-141209
Further considerations on multiplexing D2D and cellular signals
NEC

R1-141257
D2D discovery channel resource allocation 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-141308
Resource allocation for type 2B discovery
Samsung

R1-141327
Aspects of eNB Scheduling Assignment in D2D for Mode 1 Transmission
Sharp

R1-141353
Operation in Type 2 resource allocation for D2D discovery
LG Electronics

R1-141354
Issues on multiplexing between WAN and D2D
LG Electronics

R1-141426
Resource Allocation for D2D Discovery
ZTE

R1-141478
Discussion on the multiplexing of D2D and Cellular signals
ITRI

R1-141499
Integrated resource scheduling for in-coverage D2D communication to support Mode 1 and Mode 2
III

R1-141622
Discussion on multiplexing D2D and cellular signal
Potevio
7.2.7.2.3 Definitions of in-coverage, out-of-coverage, edge-of-cell coverage
Agreement in RAN2 #85:
· In Mode 1, the UE needs to be RRC Connected in order to transmit D2D communication
R1-141452
Definitions of coverage states and mode switching for D2D
Qualcomm Inc.

R1-141222
UE states and Resource allocation for D2D Communication
Panasonic

R1-141141
Definition of coverage zones for D2D communication
Huawei, HiSilicon

R1-141572
D2D Resource Allocation Mode Selection
Sony
R1-141258
Discussion on in-coverage, out-of-coverage, and edge-of-cell coverage
Aclatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-141742
WF on D2D Coverage Definitions
Ericsson, Huawei, HiSilicon, ZTE

Also supported by Qualcomm
R1-141743
WF on Definition on In-Coverage, Edge-of-Cell Coverage and Out-of-Coverage
ITRI, KDDI, Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

Agreement:
· Mode 1 shall be used for D2D transmission under the conditions configured by NW for using Mode 1
R1-141840
WF on D2D Coverage Definitions
Ericsson, ALU, ASB, ITRI, Huawei, HiSilicon, Qualcomm, ZTE, LGE, USDoC, IDCC, GDB, DT
RAN2 agreements from RAN2#85bis:

1
A UE is considered in-coverage if it has a serving cell (CONNECTED) or is camping on a cell (IDLE). 

2
If a UE is out of coverage it can only use mode 2.

3
If a UE is in coverage it may use mode 2 if the eNB configures it accordingly. 

4
If a UE is in coverage it may use mode 1 if the eNB configures it accordingly.  

4a
If the UE is instructed to use mode 1, there may be exceptional cases where the UE is allowed to use mode 2 temporarily  (criteria are FFS (e.g. if UE fails to establish an RRC connection….))

4b
We intend to define the exceptional cases rather than an edge-of-coverage “state”. 

Agreement: 

Send an LS to RAN2: 

RAN1 thanks RAN2 for providing definitions of in-coverage and out-of-coverage.

In addition to RAN2’s “may” conditions for using mode 1 and mode 2, RAN1 has also agreed that Mode 1 shall be used for D2D transmission under the conditions configured by NW for using Mode 1. RAN1 is therefore discussing the possibility of adding the following “shall” conditions for use of Mode 1 and Mode 2, although there is not currently consensus in RAN1 on introducing such conditions:
· A transmitting UE shall use Mode 2 if Z < X dBm or if no CRS is detected
· A transmitting UE shall use Mode 1 if Z >= Y dBm where Y>=X

where Z would be a defined DL power measurement based on CRS from the serving cell or the cell the UE is camping on, and X and Y could be pre-configured in the UEs and could be signaled by the eNB.

RAN1 would like to ask for RAN2’s feedback on the possible addition of these criteria in order to assist RAN1 in reaching a decision. 

RAN1 would also like to ask RAN2 for clarification on how the eNB carries out the configurations mentioned in RAN2’s agreements 3 and 4.

Stefano: R1-141817.
Add WI code. 
Change title to “LS to RAN2 on D2D resource allocation Modes 1&2”

Accept change tracking. 

Add “RAN1 would like to ask RAN2 to check the consistency of the above with their agreements”

Approved in R1-141818.
Background: 

Alt1: Send LS to RAN2 as above. 
HW, HiSi, Telecom Italia, LG, CATT, Orange, ITRI, E///, ALU, ASB, KDDI, ZTE, ETRI, Kyocera, 

Alt 2: Leave further specification of usage of Modes 1 and 2 to RAN2 and send no LS. 

Sharp, NEC, Broadcom, Nokia, NSN, Samsung, Fujitsu, HTC, 

R1-141309
Definitions of in-coverage, out-of-coverage, edge-of-cell coverage
Samsung

R1-141328
D2D Coverage Definition 
Sharp

R1-141355
Definition of coverage in D2D operation perspective
LG Electronics

R1-141389
On Metric and Procedures for In/Out of NW coverage detection for D2D  
Ericsson

R1-141428
Discussion on definitions of coverage scenarios
ZTE

R1-141480
Definition of in-coverage, out-of-coverage and edge-of-cell coverage
ITRI

R1-141547
Discussion on Out of Coverage Definition
Intel Corporation

R1-141559
Determination of in-coverage, out-of-coverage, edge-of-coverage for D2D UEs
InterDigital

R1-141564
Discussion on D2DSS design
Broadcom Corporation

7.2.7.2.4 Other
R1-141237
Considerations D2D communication scheduling resource
Coolpad

R1-141386
Inter-Carrier and Inter-Cell Aspects of D2D Discovery and Communication
Ericsson

7.2.7.3 D2D synchronization

For both D2D discovery and broadcast communication
7.2.7.3.1 Resource allocation for synchronization signals and channels
R1-141310
Resource allocation for synchronization signals enabling inter-cluster synchronization
Samsung

R1-141356
Discussion on resource allocation for D2D synchronization
LG Electronics

R1-141259
Resource allocation for synchronization signals and channels
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-141196
Resource allocation for D2DSS and PD2DSCH
CATT

R1-141454
Resource allocation for D2D Synchronization
Qualcomm Inc.

R1-141594
Views on resource allocation for D2D synchronization signals
Huawei, HiSilicon
7.2.7.3.2 Synchronization signal and channel design
R1-141788
WF on D2D synchronization signal format
LG Electronics, Qualcomm, CATT

Working assumption:
· A synchronization source transmits D2DSS periodically
· D2DSS period is not smaller than 40 ms
· FFS whether D2DSS period is configurable/pre-defined, e.g., depending on scenarios

Working assumption:
· More than one symbol is used for D2DSS transmission in a subframe containing D2DSS
· FFS detailed structure
· FFS the number of PD2DSS symbols in the same subframe
· FFS: Whether SD2DSS is necessary, and if so, how many symbols are used
· FFS: Whether D2DSS can be used to demodulate PD2DSCH if PD2DSCH is supported and transmitted in the same subframe
R1-141789
WF on PD2DSCH
LG Electronics, Qualcomm, CATT, InterDigital

Conclusion:

· Further investigation is needed until RAN1 #77 meeting about followings

· Information on the resources in which D2D transmission can/cannot occur can be forwarded by D2D UE who obtained it from eNB
· Interference from out of coverage D2D UE to LTE NW

· Necessity of this information

· Inter-cell resource alignment
R1-141380
Synchronization Signals and Channel Design for D2D Discovery and Communication
Ericsson

R1-141311
Synchronization signal design for inter-cluster synchronization
Samsung

R1-141453
Signal Design  for D2D Synchronization
Qualcomm Inc.

R1-141548
Discussion on D2D Synchronization Channel (PD2DSCH)
Intel Corporation

R1-141166
Discussion on D2DSS Physical Structure
Intel Corporation

R1-141197
Design of D2DSS and PD2DSCH
CATT

R1-141260
Considerations for design of D2D Synchronization and UE Identification 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-141312
Signal and channel design for synchronization source selection
Samsung

R1-141357
Discussion on design of D2DSS and PD2DSCH
LG Electronics

R1-141430
D2D Synchronization Signal and Channel Design
ZTE

R1-141520
Considerations on D2D synchronization signal design 
ITL Inc.

R1-141541
D2D synchronization signal design
Nokia, NSN

R1-141561
Synchronization signal and channel design for D2D
InterDigital

R1-141595
Design considerations for D2DSS
Huawei, HiSilicon

R1-141652
ProSe device-to-device synchronisation signal and channel design
General Dynamics
7.2.7.3.3 Synchronization procedure

Note that inter-cell D2D is supported, but with no standardized inter-cell coordination based on X2 or air interface (i.e., no RAN1 discussion on inter-cell coordination)
R1-141804
WF on Synchronization Procedure
Qualcomm Incorporated, LG, III, General Dynamics, CATT, Fujistu 
Agreement:
· For selection of a timing reference D2D synchronization source

· The same prioritization rules should be applied for selection and reselection of the synchronization sources

Observation:

· FFS on the reselection details including

· When a UE changes its reference synchronization source
· How a UE is provided with time to scan any change on the synchronization sources
· This includes the case where a UE re-evaluates whether to become or remain an independent synchronization source
· Synchronization signal quality
R1-141805
WF on Multi-hops for D2D Synchronization

ZTE, ALU, ASB, Qualcomm
Agreement:
· D2DSS of synchronization source derived from eNB is different to D2DSS of synchronization source not derived from eNB 
R1-141455
Procedures for D2D synchronization
Qualcomm Inc.

R1-141542
Discussion on D2D synchronization procedure for communication and discovery
Nokia, NSN

R1-141381
Synchronization Procedures for D2D Discovery and Communication
Ericsson

R1-141167
Analysis of the Amount of Timings for D2D Communication
Intel Corporation

R1-141142
D2D Synchronization procedure in partial network coverage
Huawei, HiSilicon

R1-141168
Discussion on D2D Synchronization Procedure
Intel Corporation

R1-141198
Discussion on D2D synchronization procedure
CATT

R1-141220
Rough synchronization procedure in D2D
Panasonic

R1-141721
Considerations D2D Synchronization
Coolpad
Revision of R1-141238
R1-141261
D2D synchronization procedure 
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-141313
Inter-cluster synchronization procedure
Samsung

R1-141314
D2D Synchronization signal relay by UE
Samsung

R1-141358
Discussion on D2D synchronization procedure
LG Electronics

R1-141359
Discussion on D2D signal transmission and reception timing
LG Electronics

R1-141360
Considerations on supporting inter-cell D2D operations
LG Electronics

R1-141379
D2D Synchronization procedure between in and out of coverage UEs
HTC

R1-141385
Simulation Results for Multihop Synchronization
Ericsson

R1-141723
Multi-hop Synchronization Procedure
ZTE
Revision of R1-141431
R1-141432
Synchronization for D2D discovery
ZTE

R1-141481
D2DSS Timing Misalignment for UE on Edge-of-Cell Coverage
ITRI

R1-141498
Performance of D2D synchronization source selection and D2DSS transmission
III

R1-141550
On Reduction of Synchronization Source Density
Intel Corporation

R1-141562
Synchronization procedure for D2D
InterDigital

R1-141573
Synchronization design for D2D discovery and communication
Sony

R1-141596
Timing signaling for D2D communication
Huawei, HiSilicon
R1-141814
WF on WF on D2D Synchronization Source
Qualcomm Incorporated, LG, III, Huawei, HiSilicon, General Dynamics, Kyocera 

Agreement:
· For out-of-coverage

· A UE can become a D2D Synchronization Source if received signal strength of all received D2DSS(s) by the UE are below X dBm 
· FFS on details of how to compute the received signal strength of a D2DSS

· FFS for how long the received signal strength has to be below X dBm
· The value of X dBm is pre-configured

· The value of X can be infinite, i.e., every UE can become a D2D Synchronization Source
· Set of other possible values of X is FFS

· Other criteria under which a UE may become a D2D synchronization source are not precluded – FFS
· Any possible conditions under which a UE shall not become or shall cease to be a D2D synchronisation source are FFS
· For in-coverage

· A UE can become a D2D Synchronization Source at least if it is configured to do so by the eNB
· FFS whether any additional criteria have to be met before a UE that is configured to become a D2D synchronization source can become one. 

· FFS whether any special UE reporting is needed to assist the eNB

· FFS for other criteria, e.g. if the eNB has configured resources within which D2DSS may be transmitted

· Consider interference impact to cellular in such cases. 

· FFS whether UEs in coverage have to be RRC connected in order to transmit D2DSS

· Any possible conditions under which a UE shall not become or shall cease to be a D2D synchronisation source are FFS

R1-141815
WF on D2D Synchronization Resources
Qualcomm Incorporated, LG, Kyocera, General Dynamics 

Agreement:
· For out-of-coverage UEs

· Synchronization resources that occur periodically are used for transmitting D2DSS 

· FFS whether PD2DSCH (if supported) is transmitted

· Size of a synchronization resource is FFS

· It is fixed in specification

· Periodicity of synchronization resources is pre-configured 

· Whenever a D2D Synchronization Source transmits on a synchronization resource, it transmits at least D2DSS on the synchronization resource, and receives at least D2DSS on other synchronization resource(s) (which may or may not be pre-configured)
· Which synchronization resource is used for transmission is FFS
· FFS: timing offset between transmit and receive resources

· FFS: possible mechanism to handle the case of other out-of-coverage UEs transmitting on the same synchronization resource as the UE is transmitting on. 
· Working Assumption: For both in-coverage and out-of-coverage, a synchronization resource for D2DSS occupies the 6 central RBs of a sub-frame

7.2.7.3.4 Other
7.2.7.4 Other

R1-141456
Coexistence of D2D discovery and WAN
Qualcomm Inc.
R1-141549
Analysis of different RSRP thresholds for design and evaluation of D2D communication
Intel Corporation

R1-141597
Impact of D2D on cellular
Huawei, HiSilicon
R1-141623
Impact of D2D on cellular traffic - Necessary further evaluations
Orange
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