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6.2.5 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.

6.2.5.1 D2D physical signals and channels

For both D2D discovery and broadcast communication

6.2.5.1.1 D2D physical channel design discovery and broadcast communication based on PUSCH structure 
R1-142575
Summary of Email discussion [76b-09] D2D signal gap
LG Electronics
Proposal: 
Alt 1 (as per 2575): QC, GDB, LGE, CATT, ETRI, HW, HiSi, Intel
Alt 2 (as below): Sharp, ZTE, ALU, ASB, Microsoft, Fujitsu, E///, Samsung, Broadcom, Nokia, NSN, IDC
Agreement: 

· For all UEs, 1-symbol gap is used in every D2D transmission subframe.

· UE drops the entire D2D transmission in subframe n if a D2D transmission without TA is scheduled in subframe n and a transmission with TA>1 symbol is scheduled in subframe n+1.

· FFS whether any special consideration is needed for “a transmission with TA > 1 symbol” when the WAN UL transmission is on a different carrier. 
R1-142338
Gap for D2D transmissions
Huawei, HiSilicon

R1-141965
Link level simulation results for D2D broadcast communication
Qualcomm Inc.

R1-141998
Data transmission in D2D communication
CATT

R1-142398
D2D Physical Channels Design 
Ericsson

Agreement: 

· Inter-subframe frequency hopping is supported for D2D data communication, and for discovery and SA transmission if multiple subframe transmission is used
· Details FFS, including: 

· FFS whether the hopping is PUCCH-like or PUSCH-like or something else.

· FFS: Whether or not frequency hopping is used, e.g:

· configurable for Mode 1

· preconfigured for Mode 2

· FFS details of hopping parameters and how they are (pre-)configured

· Intra-subframe frequency hopping is not supported (neither for data communication nor for discovery nor for SA transmission)
R1-141963
Reference signal design for D2D  
Qualcomm Inc.

R1-141999
Details of D2D signal design
CATT

R1-142397
On Scrambling of D2D Physical Channels
Ericsson

Agreement: 

· For D2D discovery, the scrambling of D2D discovery messages, the DMRS base sequence and the DMRS CS are fixed in the specifications: 510 for message scrambling and DMRS base sequence, CS = 0, Delta_Shift = 0, sequence hopping disabled
R1-142650
WF on D2D signal design Qualcomm Incorporated, Kyocera, ZTE, General Dynamics 
Agreement: 

· PUSCH DMRS are used for SA, Data and Discovery without frequency hopping across slots

· 2 RS signals on Symbols with l=3 and for normal CP, l=2 for extended CP
· FFS: remaining aspects of base sequence, cyclic shift and OCC

· PUSCH RE mapping is used for SA, Data and Discovery if D2DSS is not transmitted, at least by the same UE, on the same sub-frame
· FFS if it possible that the transmitting UE knows D2DSS is configured to be transmitted by another UE in the same subframe. 
Working assumption: 

· For SA, the DMRS base sequence and the DMRS CS are fixed in the specifications: 510 for message scrambling and DMRS base sequence, CS = 0, Delta_Shift = 0, sequence hopping disabled

Agreement: 
· The DMRS base sequence and CS and OCC for D2D communication is derived from the ID in the SA

R1-142643
WF on DMRS CS for type 1 discovery 
LG

R1-142211
DMRS Structure for Reducing UE Power Consumption
ETRI

R1-142105
Details on scrambling sequence generation
Samsung

R1-141922
D2D communication data channel design
Huawei, HiSilicon

R1-142031
Remaining details of D2D physical channel design
Intel Corporation

R1-142144
Discussion on D2D Communication Physical Layer Design
LG Electronics

R1-142427
Issues in D2D Signal Design
Microsoft Corporation

R1-142478
Remaining issues on D2D physical channel design
Kyocera

R1-142104
CP configuration for out-of-coverage
Samsung

R1-141999
Details of D2D signal design
CATT

Working Assumption:
· For out-of-coverage UEs that do not use D2DSS from D2DSSue_net as the synchronisation reference for D2D transmission, CP length for D2DSS and PD2DSCH is preconfigured
· FFS whether out-of-coverage UEs are expected to blind detect CP length of other UEs, or whether they are only expected to receive D2DSS and PD2DSCH from UEs with the same CP length as they are themselves (pre-)configured with for D2DSS and PD2DSCH. 
· Revisit after agreeing details of D2DSS transmission timing. 

Work on a WF offline for the other aspects of out-of-coverage CP length by Thursday – Shailesh - R1-142656.
Agreement:

· D2DSS and PD2DSCH have equal CP length

· UEs assume that the same length CP of all D2D signals/channels (at least for a given mode/type, depending on the FFSs below) is configured by the network or pre-configured for D2DSS transmitted by a UE for both in coverage and out of coverage cases
· If the network-configured and pre-configured CP lengths are different, the network-configured CP length is used. 
· FFS whether CPs for Mode 1 and Mode 2 may be different for D2D data channel. 

· FFS whether CPs for Type 1 and Type 2 discovery may be different
· Reception of D2DSS transmitted by a UE does not require blind detection of CP length

Background – initial discussion of other cases:

· For out-of-coverage UEs that use PD2DSS from an in-coverage UE as the synchronisation reference for D2D transmission, CP length of all D2D transmissions is

· derived from D2DSS 

· Samsung

· derived from PD2DSCH

· LGE, CATT
· pre-configured

· Broadcom

· fixed in the specifications to use the extended CP

· Broadcom
· For out-of-coverage UEs that do not use PD2DSS from an in-coverage UE as the synchronisation reference for D2D transmission, CP length of all D2D transmissions is

· pre-configured

· Broadcom, CATT, NEC

· fixed in the specifications to use the extended CP

· Broadcom, CATT,  Samsung, NEC

Agreement:

· For in coverage UEs,  with the possible exception of Type 2B discovery, D2DSS and PD2DSCH use downlink timing
· FFS for type 2B discovery
R1-142202
Consideration on Configurable CP Length for D2D Transmission
Sharp

R1-142177
Summary of Email Discussion for Discovery Preamble for D2D
ITRI

Agreement:
· A preamble is not needed for discovery or communication
· A D2DSS can be used for timing and frequency synchronization 

R1-141921
D2D discovery signal design
Huawei, HiSilicon

R1-141964
Link level simulation results for D2D discovery
Qualcomm Inc.

R1-142145
Discussion on D2D Discovery Physical Layer Design
LG Electronics

R1-142051
Channel design for D2D discovery
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-142227
On physical channel design for D2D discovery
ZTE

R1-142479
Physical resource design for D2D discovery
Kyocera

R1-142052
Preamble design for D2D Discovery 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-142396
On Timing and D2D Signals Multiplexing 
Ericsson

6.2.5.1.2 Control needed for broadcast communication transmission/reception 
R1-142106
Control information needed for D2D broadcast communication
Samsung

R1-142592
Scheduling assignment content for D2D
Huawei, HiSilicon

Revision of R1-141927
R1-142050
Design of Scheduling Assignment
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-142428
SA content for D2D broadcast communication
Microsoft Corporation

R1-142480
Design details of scheduling assignments
Kyocera

R1-141966
Control for D2D broadcast communication
Qualcomm Inc.

R1-142350
On control signaling and scheduling assignments for D2D
InterDigital

R1-141920
Scheduling assignment design for D2D
Huawei, HiSilicon

R1-142107
Identifier in scheduling assignment for D2D communication
Samsung

R1-142000
Control signaling in SA
CATT

R1-142070
Control signaling for D2D broadcast
Fujitsu

R1-142146
Control design for D2D broadcast communication
LG Electronics

R1-142318
Discussion on D2D Control Channel
Intel Corporation

R1-142147
Discussion on signaling for D2D communication resource allocation
LG Electronics

R1-142228
SA design for D2D communication
ZTE

R1-142399
Transmission resource allocation control for D2D communication 
Ericsson

R1-142400
On scheduling assignments 
Ericsson

R1-142447
Scheduling assignment and related data transmissions
Nokia, NSN

R1-142204
CRC scrambling for Scheduling assignment
Sharp

R1-142401
D2D Broadcast Control Information and Related Procedures
Ericsson

R1-141930
Timing signaling for D2D communication
Huawei, HiSilicon

R1-142053
System Control and Security for D2D broadcast communication
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-142054
Support of Lawful Intercept of D2D broadcast communication
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-142653
WF on SA content and design Qualcomm Incorporated, General Dynamics, III 
Proposal:

· SA contains the following explicit signaling

· Timing advance of Data

· RPT information, including:

· Bandwidth of Data

· Frequency resource of Data

· Frequency hopping of Data

· time domain resource information for transmission of multiple MAC PDUs
· Not precluding resource randomization based on RPT

· 16 bit CRC scrambled using L2 provided ID
· SA uses Rel-8 TBCC 

· Resource for single transmission of SA is FFS between 1 PRB-pair and 2 PRB-pair

· Retransmissions of  SA is supported 

· Time and frequency pattern is fixed in specification
R1-142649
WF on resource allocation for SA and data
LGE, Ericsson, ZTE, Kyocera
Proposal:
· In broadcast data transmission, the frequency position of resource assigned for D2D data is derived from the frequency position of resource used for the first SA transmission within the SA cycle 

· FFS whether the same start position of RB is used for both D2D data and the first SA transmission

Indication of frequency position of data resource:

· Alt1: explicitly signalled in SA

· Intel, QC, MS, Sharp, GDB, Fujitsu, HW, HiSi, NSN, Nokia, Coolpad, NEC, III, IDC, 

· Alt2: derived from the frequency position of resource used for the first SA transmission within the SA cycle
· LGE, ZTE, E///, Kyocera, Samsung, 
Working assumption: 

· Frequency position of data resource is explicitly signalled in SA

· Can be revisited after agreeing other content of SA if it turns out that “too many” retransmissions are required for the SA and/or design of SA and/or associated DCI is not feasible, or if data resource collision turns out to be a significant problem. 

Number of bits for D2D reception timing adjustment in SA (at least for Mode1): 

· 11: MS, E///, Nokia, NSN
· 5 (ish): QC, E///, GDB, Nokia, NSN
· 3: ALU, ASB, Nokia, E///, NEC, QC, GDB, NSN, 
· 0 (D2D reception timing adjustment is broadcast in a SIB, or sent on PD2DSCH): Sharp, HW, HiSi, Samsung, Fujitsu, LGE, Kyocera, ALU, ASB, ZTE
Agreement:
6 bits are used to indicate D2D reception timing adjustment in SA (at least for Mode1), giving values of TA spaced at intervals corresponding to the extended CP length with a cell radius of 100km.

Work offline until Thursday afternoon (Saurabha - R1-142657) on a proposal for signalling time domain RPT info in SA and how many bits are needed. 

Working assumption at least for the purpose of estimating the number of bits as above:

· Number of blind transmissions (including first transmission) for D2D data:

· At least the value 4 is supported

· FFS whether other values such as {1, 2, 8} are also needed. 

Agreement:
· The same time resource pattern of transmission (T-RPT) is used for each MAC PDU on a per-UE basis
Working Assumption:

· FFS whether a transmitting UE uses all the transmission opportunities given by the T-RPT in the SA

· T-RPT in the SA indicates:
· Transmission interval(s) between transmission of multiple MAC PDUs

· Number of transmissions of a given MAC PDU (if more than one value is possible)
· Resources for transmission of each MAC PDU
· T-RPT has no more than 256 values
· Time indices (parameters within T-RPT) are defined only for the sub-frames included in the resource pool for Mode 2 and Mode 1 (if a resource pool is defined) and available sub-frames for TDD carriers
· FFS whether (and if so how) the frequency resource might be jointly signalled with time domain info
· FFS whether the interpretation of the bits is UE-specific or common

At RAN1#78, consider details of the T-RPT.
Agreement:

· SA uses Rel-8 TBCC
Agreement:  

· For both Mode 1 and Mode 2, resource for single transmission (i.e. 1 subframe) of SA is FFS between 1 PRB-pair and 2 PRB-pair

· Retransmissions of  SA are supported
· FFS whether Chase combining

· Total number of transmissions of SA is FFS between
· fixed to a single value in specifications, and
· (pre-)configurable among two values
· FFS until RAN1#78 what these values are
· Number(s) of SA subframes in the SA resource pool FFS until RAN1#78 
· Given a certain SA resource pool and time/frequency resource that is used for a transmission of an SA message by a UE, the other time/frequency resources used by the same UE for transmission(s) of the same SA message within an SA resource period are known and fixed in the specification
· Details FFS
· FFS on whether/how to minimize the collision of transmissions in Mode 2
Offline discussion to clarify the agreement from the above starting point – revisit on Thursday afternoon – Shailesh - R1-142658 (outcome included above). 
Discuss offline until Thursday afternoon how to proceed in the light of the LS from RAN2 on the L1 ID – Stefano - R1-142659.

Conclusion: no consensus on sending an LS reply to RAN2 regarding broadcast ID in the SA.
Decide at RAN1#78 whether to use directly the ID provided by higher layers or to modify it in some way at L1. 

Agreement:
· Explicit NDI is not needed
RV for data:
Decide at RAN1#78 between:
· Alt 1: implicitly determined from data resource allocation
· Alt 2: 1 bit is provided in SA to configure between Chase combining or a fixed RV pattern
6.2.5.1.3 Other
R1-141928
Power control for D2D signals
Huawei, HiSilicon
R1-142642
WF on D2D power control for communication Mode 1
LG Electronics, Qualcomm, Panasonic, Kyocera 

Agreements:
· For communication Mode 1, the current PUSCH UL PC is baseline
· Values of P0 and alpha for Mode 1 D2D communication are configured by eNB. 

· P0 and alpha for D2D can be different from P0 and alpha for WAN

· eNB-UE path loss is used not UE-UE path loss.

· X bits TPC command is conveyed in D2D grant. 
· FFS: X bits (X > 0)
· FFS whether power control parameters are the same between SA and data
· FFS whether accumulate PC or absolute PC

· FFS boosting range is different from cellular

· Maximum power transmission is not precluded

6.2.5.2 D2D resource allocation mechanisms

For both D2D discovery and broadcast communication
R1-142071
Discussion of RRM measurement for D2D communication
Fujitsu

R1-142077
RPT design for broadcast communication
CATT

R1-142403
Discovery Resource Allocation 
Ericsson

R1-142408
Frame Structure for D2D-Enabled LTE Carriers 
Ericsson
R1-142402
On resource allocation for communication in Mode 1 and Mode 2 
Ericsson

6.2.5.2.1 Distributed resource allocation
Communication

R1-141929
Distributed resource allocation from mode-2
Huawei, HiSilicon

R1-142055
Resource allocation for D2D Broadcast Communication
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-142358
Discussion of mode 2 resource allocation for D2D communication
ASUSTeK

R1-142001
Contention method for mode 2 resource allocation
CATT
R1-142016
Distributed Resource Allocation for D2D Communication
Intel Corporation

R1-141969
Resource allocation for Mode 2 D2D broadcast communication
Qualcomm Inc.

R1-142002
Linkage between SA and data resource of D2D communication
CATT

R1-142072
Distributed resource allocation for D2D broadcast
Fujitsu

R1-142111
Mode 2 resource allocation for D2D broadcast communication
Samsung

R1-142148
Resource allocation mode 2 in D2D communication 
LG Electronics

R1-142187
Half duplex issue and solutions in D2D
Panasonic

R1-142230
SA and data resource allocation for Mode 2
ZTE

R1-142351
Distributed resource allocation for D2D
InterDigital

R1-142481
Mode 2 resource allocation for D2D communication
Kyocera

R1-142512
Resource allocation Mode 2 for D2D communication
Potevio
R1-142574
Resource allocation for Scheduling Assignment
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
Revision of R1-142056
Discovery
R1-142075
Resource Allocation for Type 1 D2D Discovery
Fujitsu

R1-142149
Operation in Type 1 Resource Allocation for D2D discovery
LG Electronics

R1-142362
Evaluation on D2D distributed resource allocation for discovery
CATR

R1-141923
Resource allocation for type-1 discovery
Huawei, HiSilicon
R1-141967
Resource allocation for Type 1 D2D discovery
Qualcomm Inc.
R1-142003
Resource allocation for Type 1 D2D discovery
CATT

R1-142032
On resource allocation for Type 1 D2D discovery
Intel Corporation

R1-142108
Resource allocation for type-1 discovery
Samsung

R1-142109
Resource pool configuration for type-1 discovery
Samsung

R1-142110
WAN and D2D priority handling for type-1 discovery
Samsung

R1-142172
Resource selection for Type 1 discovery message transmission
NEC

R1-142231
Resource Allocation for Type 1 Discovery
ZTE

R1-142267
Discussion on resource selection for type 1 discovery
NTT DOCOMO

R1-142359
Resource allocation/utilization for type-1 discovery
ASUSTeK

R1-142482
Resource allocation for Type 1 discovery
Kyocera
Inter-cell D2D
R1-141968
D2D discovery for asynchronous networks
Qualcomm Inc.

R1-142634
WF on Sensing for mode 2 communication
Huawei, HiSilicon, CATT, Panasonic, Potevio, ALU, ALU-Shanghai, Broadcom, Samsung, Fujitsu, LGE
· For mode 2 communication: a UE’s resource selection is based on sensing the channel for a period of time

· Sensing scheme to be decided at RAN1#78
Continue offline discussion until Wednesday – Huawei
Revised in R1-142729
Proposal:

· For mode 2 communication: a UE’s resource selection for both SA and data is based on sensing the channel for a period of time.

· The following two sensing algorithms can be considered:

· sensing on  the data channel

· Opportunistic monitoring of SA from other transmitters (not precluding energy sensing on SA)

· FFS the linkage between SA and data 

· For both the algorithms:

· Each sensing measurement is assumed to be one or more sub-frames

·  Sensing is done every X SA periods – X is FFS (X >= 1)   
R1-142663
Proposal for Mode 2 resource selection
Qualcomm (Rapporteur)
Proposal:
· Following baseline for Mode 2 resource selection is proposed

· Every SA period:

· UE randomly selects an SA resource to transmit on

· UE randomly selects a T-RPT used for data transmission given 

· Number of transmissions of a MAC PDU

· Transmission interval between transmissions of multiple MAC PDUs
· FFS how number of transmissions of a MAC PDU and transmission interval between transmissions of multiple MAC PDUs are determined
· UE randomly selects the frequency resource given a data bandwidth respecting the SC-FDM criterion to use for the initial transmission of the MAC PDU 
· FFS whether all UEs have equal priority in the random selections
· A congestion control mechanism such as slotted aloha or sensing is may be introduced in a later release depending on further study
· Details FFS
Conclusion: Continue discussion until RAN1#78 on the method for Mode 2 resource selection. 
R1-142635
WF on Discovery Resource Size
Qualcomm Incorporated, Samsung, ZTE, General Dynamics 

Agreements:
· If number of information bits transmitted on a discovery resource is not greater than 256 bits a discovery resource consists of 2 or 3 contiguous PRB in frequency and 1 sub-frame without frequency hopping across slots
· FFS: The number of contiguous PRB in frequency, and down selected between “2” or “3”
Working assumption:
· Repetition (FFS: either contiguous or non-contiguous in time domain) of transmission of a given MAC PDU by a UE within a discovery period is supported

· For Type 1 discovery, UE performs random selection only for the first discovery resource in the set of discovery resources that can be used for the repeated transmissions of the MAC PDU. The other discovery resources are deterministically associated with the first discovery resource.

· FFS: Receiver behavior
R1-142636
WF on Discovery Period
Qualcomm Incorporated, ITRI, General Dynamics, Huawei, HiSilicon 

Agreements:
· For Type 1 discovery: Discovery period is a periodicity of resources allocated in  a cell for discovery transmission
· Multiple discovery periods of different length are possible
· FFS: At any given time whether multiple different discovery periods configured in a cell

Agreements:
· For Type 2B discovery: Discovery period is a periodicity of resources used for reception of discovery transmission from a cell
· Multiple discovery periods of different length are possible
6.2.5.2.2 eNB resource allocation 
Communication
R1-141971
Resource allocation for Mode 1 D2D broadcast communication
Qualcomm Inc.

R1-142017
eNB Controlled Resource Allocation for D2D Communication

Intel Corporation
R1-142004
On mode 1 resource allocation for broadcast communication
CATT

R1-142112
Mode 1 resource allocation for D2D broadcast communication
Samsung
R1-142203
Use a UE-specific RNTI with a D2D grant
Sharp
R1-142598
WF on Mode 1 D2D Grant Qualcomm Incorporated, Huawei, HiSilicon, LGE, General Dynamics, ZTE 

Also supported by Kyocera, Sharp, Microsoft, III, Fujitsu

Working assumption:
· For Mode 1, DCI format which is same size as existing DCI format 0 is used for allocating D2D Data and SA
· Same grant for D2D Data and SA
· For Mode 1, a D2D RNTI is used to distinguish a grant for WAN from grant from D2D

R1-142602
WF on UE feedback in mode 1 resource allocation
Panasonic, LG Electronics
Also supported by Huawei, HiSi

Possible agreements:

· UE provides long-term feedbacks to the network to determine time/frequency resources and MCS.


- Candidates are at least


     - Long-term suggested MCS in D2D channels


       - Long-term power and/or interference measurement per D2D resource



       - Resource utilization observed by D2D UE

· eNB decides MCS using above information and sends it to the UE via D2D grant

Conclusion: no consensus. 
R1-142642
WF on D2D power control for communication Mode 1
LG Electronics, Qualcomm, Panasonic, Kyocera 

Agreements:
· For communication Mode 1, the current PUSCH UL PC is baseline
· Values of P0 and alpha for Mode 1 D2D communication are configured by eNB. 

· P0 and alpha for D2D can be different from P0 and alpha for WAN

· eNB-UE path loss is used not UE-UE path loss.

· X bits TPC command is conveyed in D2D grant. 
· FFS: X bits (X > 0)
· FFS whether power control parameters are the same between SA and data
· FFS whether accumulate PC or absolute PC

· FFS boosting range is different from cellular

· Maximum power transmission is not precluded

R1-141924
eNB resource allocation for mode-1 D2D communication
Huawei, HiSilicon

R1-142005
Resource pool allocation for D2D communication
CATT

R1-142073
eNB controlled resource allocation for D2D broadcast
Fujitsu

R1-142150
Operational procedure in Mode 1 for D2D communication
LG Electronics

R1-142152
Multiplexing issues of WAN and D2D
LG Electronics

R1-142173
D2D and cellular resource multiplexing configuration
NEC

R1-142188
MCS report in mode 1 resource allocation
Panasonic

R1-142189
D2D grant design in mode 1 resource allocation
Panasonic

R1-142205
Collision Avoidance Mechanism with Cellular Network for D2D Communication
Sharp

R1-142206
Physical Channel Design for D2D SA and Data Transmission
Sharp

R1-142207
Aspects of resource pool configuration for D2D communication
Sharp

R1-142232
SA and data resource allocation for Mode 1
ZTE

R1-142293
Resource allocation scheme for in-coverage D2D communication to support Mode 1 and Mode 2
III

R1-142294
Decision metric for D2D communication
Czech Technical University in Prague, IAESI

R1-142295
D2D physical channels and signals
CEA, IAESI

R1-142429
Resource allocation for D2D Mode 1 communication
Microsoft Corporation

R1-142483
Mode 1 resource allocation for D2D communication
Kyocera

R1-142537
eNB resource allocation for D2D Communication Mode 1
InterDigital

Discovery
R1-142233
Resource Allocation for Type 2B Discovery
ZTE

R1-142450
Pattern design and resource allocation for discovery Type 2B  
NSN, Nokia

R1-141970
Resource allocation for Type 2B D2D discovery
Qualcomm Inc.

R1-142033
Discussion on Type 2 D2D discovery procedure
Intel Corporation

R1-142057
Resource allocation for D2D Discovery
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-142113
Resource allocation for type 2B discovery
Samsung

R1-142151
Type 2 resource allocation mechanisms for D2D discovery
LG Electronics

R1-142268
Discussion on Inter-cell type 2B discovery
NTT DOCOMO

R1-142360
Resource Hopping Mechanism for Type 2B Discovery
ASUSTeK

R1-142448
Timing and resource pools of Type 2B discovery signals
Nokia, NSN

R1-142449
Dynamic control of D2D discovery resources
Nokia, NSN

R1-142485
Coexistence of D2D discovery and WAN
Kyocera

R1-142544
Resource allocation for type-2B discovery
Huawei, HiSilicon
R1-142660
WF on type 2b hopping pattern
Huawei, HiSilicon, Intel, QC 
Proposal:
· The following deterministic time-frequency hopping pattern is used for type 2B discovery:

· next_nf =  (nf + floor(Nf/2) ) modulo Nf

· next_nt = (nt + nf) modulo Nt 
with 

· (nt, nf): (time, frequency) resource in the current discovery period, 

· Nf number of freq resources per subframe,

· Nt number of subframes per discovery period
Agreement:
· The time-frequency hopping pattern(s) used for type 2B discovery is/are deterministic
· Details to be decided at RAN1#78
Conclusion: 
Agree the design goals for the pattern by Friday - R1-142665 (Weidong). 

Patterns for consideration to be provided by email by 6th June, then evaluations/analysis/thoughts to be provided at RAN1#78 – Hossein (HW). 
Multi-carrier D2D
R1-142579
Summary of Email Discussion [76b-12] on Multi Carrier Operation for D2D
Ericsson
Working assumption with a condition to reception of reply LSs:
· For communication, RAN1 assumes that UE is able to receive simultaneously on the DL and UL spectrum of FDD carriers supporting D2D
· For discovery, RAN1 assumes that UE may not be able to receive simultaneously on the DL and UL spectrum of FDD carriers supporting D2D
· Send LS to RAN2, RAN4, and SA2
· RAN2: 
· To investigate impact on UE capability signalling of restriction on cellular operation when D2D is operated
· [Public safety UEs are assumed to be able to simultaneously perform cellular on DL carrier and D2D on associated UL carrier for FDD band]
· For discovery, non-public safety UE may not be able to receive simultaneously on the DL and UL spectrum of FDD carriers supporting D2D
· There is no simultaneous operation of CA and D2D required for Rel-12 D2D communication if we assume 2 DL CA capable UEs
· RAN4:
· RAN1 asks feasibility and implication of simultaneous reception of cellular on DL spectrum and D2D associated UL spectrum for FDD band
· RAN1 asks feasibility and implication of single receiver chain switching between cellular spectrum and D2D reception associated UL spectrum for FDD band
· SA2:
· [Public safety UEs are assumed to be able to simultaneously perform cellular on one carrier and D2D on another carrier]
R1-142646
[Draft] LS on D2D Multicarrier Capabilities
[TSG RAN WG1], Ericsson
R1-142652
LS on D2D Multicarrier Capabilities
TSG RAN WG1
Observations:

· From a PS perspective, the only multi-carrier scenario prioritized in Rel-12 consists of a UE roaming cellular on a VPLMN but performing D2D on PS spectrum
· For discovery, inter-PLMN monitoring is considered as the main target to introduce single receiver chain UE
R1-142078
Public safety perspective on multi-carrier operations for D2D group communications
U.S. Department Of Commerce
R1-142153
Coexistence issues of WAN and D2D on multiple carriers
LG Electronics

R1-142484
Multi carrier operations for D2D
Kyocera

6.2.5.2.3 Definitions of in-coverage, out-of-coverage, edge-of-cell coverage
Way Forward: Check the RAN2 decisions related to Mode1 and Mode2 configuration and usage made during this week. Revisit this topic at RAN1#78.

R1-142404
On Metric and Procedures for In/Out of NW coverage detection for D2D   
Ericsson

R1-142058
Definition of in-coverage, out-of-coverage, and edge-of-cell coverage
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-142543
Definition of coverage zones for D2D communication
Huawei, HiSilicon

R1-142190
D2D coverage definition
Panasonic

R1-142018
On D2D Resource Allocation Modes and In/Edge/Out of Coverage Definition
Intel Corporation

R1-142114
Definitions of in-coverage, out-of-coverage, edge-of-cell coverage
Samsung

R1-142154
Resource allocation mode decision at D2D UE under eNB controllability
LG Electronics

R1-142208
D2D Network Coverage Definition & Mode Selection
Sharp

R1-142451
Relationship between coverage conditions and D2D operation
Nokia, NSN

R1-142531
ProSe device-to-device coverage definitions
General Dynamics UK

6.2.5.2.4 Other

Include simulation results for D2D and WAN co-existence
R1-141976
Simulation results for D2D and WAN coexistence
Qualcomm Inc.
R1-142685
Analysis of Mutual Impact of WAN and D2D Communication
Intel Corporation
Revision of R1-142019
R1-142059
Evaluation of Impact of D2D to WAN system performance
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-142115
Evaluation of D2D impact on WAN: PUCCH performance
Samsung

R1-142116
Evaluation of D2D impact on WAN: DL throughput
Samsung

R1-142117
D2D PUSCH impact on WAN PUCCH
Samsung

R1-142155
Evaluation Results for D2D and WAN Co-existence
LG Electronics

R1-142191
Evaluation on spatial interference to WAN by D2D
Panasonic

R1-142234
Performance evaluation of D2D and WAN co-existence
ZTE

R1-142245
Further discussion on the Multiplexing of Cellular and D2D signals
ITRI

R1-142269
Evaluation of inband emission impact of D2D discovery
NTT DOCOMO

R1-142339
Evaluation of D2D and cellular coexistence
Huawei, HiSilicon

R1-142486
Simulation result on WAN impact of D2D communication
Kyocera
R1-142405
On inband co-existence of cellular and D2D UEs 
Ericsson

R1-142074
Interference management between D2D and WAN
Fujitsu
R1-142406
Inter-Carrier and Inter-Cell Aspects of D2D Discovery and Communication 
Ericsson

R1-142407
Discussion on UE Multi-Carrier D2D Capabilities
Ericsson

R1-142623
WF on D2D power control
Qualcomm Incorporated, LGE, Samsung, ITRI, III
Also supported by NSN, Nokia, Fujitsu.

Agreement:
· Open loop power control mechanism is specified for in-coverage UEs for Mode 2 communication and Type 1 and Type 2 discovery

· Values of P0 and alpha are signalled by higher layers (let RAN2 decide details)
· Different values of P0 and alpha can be used for Type 1 discovery, Type 2 discovery, and communication
· One of the values of alpha available is 0.
· Values of P0 and alpha that lead to transmission at Pcmax by all UEs are supported

R1-142632
WF on multiplexing UL HARQ ACK tx and D2D tx and rx 
LG Electronics, Huawei, HiSilicon, Potevio, NEC 

Proposal:
· To minimize the impact of collision between UL HARQ-ACK TX and D2D TX/RX, UL HARQ-ACK TX can be shifted to a later non-D2D subframe.

· Existing TDD A/N mechanisms should be reused as much as possible.

· Details FFS (e.g. using a reference HARQ configuration). 
Conclusion: Continue discussion at RAN1#78.
R1-142644
WF on resource grouping for type 1 discovery
Samsung, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, LGE

Proposal:

· RSRP based resource grouping is supported for type-1 discovery

· There are two groups within a discovery signal transmission resource pool 

· Different subframes are assigned to each group

· Group is selected by a UE for discovery signal transmission based on UE RSRP measurement or DL path-loss

· Resources for each group and RSRP threshold (or DL Path-loss threshold) are configured by the network

Conclusion: Continue discussion at RAN1#78.

6.2.5.3 D2D synchronization

For both D2D discovery and broadcast communication

6.2.5.3.1 Resource allocation for synchronization signals and channels
R1-141919
Resource allocation for D2D synchronization signals
Huawei, HiSilicon
R1-142060
Resource allocation for D2D synchronization signals 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-142315
Resource Allocation for D2D Synchronization
Intel Corporation

R1-141973
Resource allocation for D2D Synchronization
Qualcomm Inc.

R1-142006
Resource allocation for D2D synchronization
CATT

R1-142118
TDM resource allocation for D2D synchronization
Samsung

R1-142157
Discussion on resource allocation for D2D synchronization
LG Electronics

R1-142235
Resource allocation for synchronization signal and channel
ZTE

R1-142487
Synchronization resource allocation
Kyocera
R1-142599
WF on Relaying Synchronization Signals for Discovery
Qualcomm Incorporated, LGE, General Dynamics, ZTE, DoCoMo
Agreements:
· D2DSS transmission configuration is the same between D2D discovery and D2D communication if NW supports both D2D communication and discovery
· For Type 1 discovery

· For a cell, within a discovery period, the first sub-frame of the transmission pool can be used for transmitting the PD2DSS and SD2DSS by UEs transmitting discovery signals

· If Type 1 resource pool is configured using SIB then the PD2DSS and SD2DSS sequence transmitted is configured using SIB
· The same PD2DSS and SD2DSS sequences is used for D2D communication
· Else sequence transmitted can be configured using dedicated RRC signaling

· For Type 2B discovery

· eNodeB can instruct UE to transmit PD2DSS and SD2DSS
· For both Type 1 and Type 2B the reception pool information contains information (implicitly or explicitly) on which time resources and sequences UE should monitor for PD2DSS and SD2DSS if transmission of PD2DSS and SD2DSS is configured
· FFS: If all discovery UEs transmit D2DSS

6.2.5.3.2 Synchronization signal and channel design
R1-141974
Signal Design for D2D Synchronization
Qualcomm Inc.

R1-142340
D2DSS design
Huawei, HiSilicon

R1-142409
Synchronization Signals and Channel Design for D2D 
Ericsson

R1-142532
ProSe device-to-device synchronisation signal and channel design
General Dynamics UK
R1-142452
D2D synchronization signal design
Nokia, NSN

Agreements:
· PD2DSCH is specified at least for indication of out of coverage D2D transmit resource pool or D2D frame number
· D2D frame number is a frame number used for D2D communication

· FFS: Detailed of D2D frame number

· FFS: Whether and how to resolve conflict of D2D UEs with different knowledge of D2D frame number

· SD2DSS is specified

· If D2D transmitter is in-coverage, D2D frame number is derived from SFN
Possible agreements:

· D2DSS consists of PD2DSS and SD2DSS

· TDM between PD2DSS and SD2DSS

· PD2DSS/SD2DSS have OFDM based format

· QCM, LG, GD, ZTE, Microsoft: Concern of OFDM based format for SD2DSS and necessity of SD2DSS
· Different root index for PD2DSS from PSS is used

· Broadcom, Ericsson: PSS root index is sufficient for PD2DSS
· Following information is indicated by D2DSS

· Source type

· FFS: other information

· Following information is indicated by D2DSS or PD2DSCH if specified

· TDD/FDD

· TDD config.

· System frame number

· Synchronization ID

· Current stratum level

· Resource pool

· FFS: Detailed definition

· FFS: other information

R1-142630
WF on Synchronization Signal
Qualcomm Incorporated, General Dynamics, LGE, III 
Revised in R1-142655
Working Assumption:
· A synchronization resource contains 

· In a sub-frame:
· FFS whether 1 or 2 symbols are PD2DSS

· If 2 symbols, sequences in the different PD2DSS symbols use the same root indices 

· FFS whether 1 or 2 symbols are SD2DSS
· Number of symbols for PD2DSS will not be less than the number of symbols for SD2DSS
· Exact symbol locations are FFS

· PD2DSS is 62 length Rel-8 PSS sequence mapped centrally symmetric around D.C. frequency – FFS if root indices are same or different than  Rel-8 PSS root indices (note that if OFDM and Rel-8 PSS root indices, then the waveform would be the same as Rel-8 PSS)
· FFS: if PD2DSS is OFDM or SC-FDM without DFT pre-coding

· FFS if SD2DSS is OFDM or SC-FDM 

· If SD2SS is SC-FDM, FFS if it is DFT pre-coded 

Companies can check performance of PD2DSS ZC sequence until RAN1#78 in presence of frequency offset.

R1-142007
Design of D2DSS and PD2DSCH
CATT

R1-142020
Discussion on D2D Synchronization Channel (PD2DSCH)
Intel Corporation

R1-142021
On Synchronization Signal Design for D2D Communication
Intel Corporation

R1-142061
Considerations for design of D2D Synchronization 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-142119
D2D synchronization procedure for resource pool configuration
Samsung

R1-142120
D2D Synchronization Signal and Channel Design 
Samsung

R1-142576
Discussion on design of D2D synchronization signal
LG Electronics

Revision of R1-142156
R1-142158
On the D2D-related information sharing between in-coverage UEs and out-coverage Ues
LG Electronics

R1-142236
D2D Synchronization Signal and Channel Design
ZTE

R1-142282
D2DSS design
Broadcom Corporation

R1-142352
Synchronization signal and channel design for D2D
InterDigital

R1-142488
Synchronization signal and channel design
Kyocera

R1-142530
Considerations on D2D synchronization signal design 
ITL Inc.

6.2.5.3.3 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)
Synchronization procedure
R1-141975
Procedures for D2D synchronization
Qualcomm Inc.

R1-142009
Discussion on D2D synchronization procedure
CATT

R1-142626
D2D synchronization procedure for out-of-network coverage
Samsung
Revision of R1-142122

R1-142237
D2D Synchronization procedure
ZTE

R1-142410
Synchronization Procedures for D2D
Ericsson
R1-141925
D2D synchronization procedure for out-of-coverage
Huawei, HiSilicon

R1-141926
D2D synchronization procedure for in-coverage
Huawei, HiSilicon

R1-142008
Discussion on D2D synchronization source
CATT

R1-142022
Synchronization Procedure for D2D Communication
Intel Corporation

R1-142062
D2D Synchronization Procedure 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-142076
Discussion on D2D Synchronization Procedure
Fujitsu

R1-142121
D2D synchronization procedure for partial network coverage
Samsung

R1-142123
Synchronization source UE determination for in-coverage scenario
Samsung

R1-142159
Discussion on procedures for D2DSS transmission and reception
LG Electronics

R1-142160
Discussion on D2D signal transmission and reception timing
LG Electronics

R1-142174
D2D synchronization procedure for out-of-network coverage
NEC

R1-142192
Rough synchronization procedure in D2D
Panasonic

R1-142292
D2D Synchronization procedure for in and out of coverage UEs
HTC

R1-142317
Analysis of Multi-hop Synchronization Procedures with Prioritized Hop Count
Intel Corporation

R1-142453
Synchronization procedure for D2D communication and discovery
Nokia, NSN

R1-142475
Synchronisation design for D2D communication and discovery
Sony

R1-142489
Synchronization procedure
Kyocera
R1-142661
WF on triggering condition for D2DSS transmission
Samsung, Nokia, NSN, Intel

Proposal:
· For in-coverage UEs, 
· eNB can explicitly configure D2DSS transmission based on UE request.

· The following conditions can be configured by eNB for D2DSS transmission:

· Proactive Approach:  

· RSRP from the eNB is below X dBm.

· Received power of detected D2DSS in D2DSSue_net is below Y dBm.

· Reactive Approach:

· Received power of detected D2DSS in D2DSSue_oon exceeds Z dBm.

· FFS if different values of X, Y, or Z are used.

· D2DSS is used for received power measurements.

· FFS if PD2DSCH is used.

· Other criteria are not precluded.

· For out-of-coverage UEs with TX timing reference derived from eNB can be triggered for D2DSS transmission when at least one of the following conditions is met:

· Received power of detected D2DSS in D2DSSue_oon exceeds Z dBm.

· Received power of detected D2DSS in D2DSSue_net is below Y dBm.

· FFS if different values of Y or Z are used.

· D2DSS is used for received power measurements.

· FFS if PD2DSCH is used.

· Other criteria are not precluded.

Continue discussion until RAN1#78.
R1-142662
WF on selection and reselection 
Samsung, LGE
Proposal:
· Selection and Reselection is performed in periodic scanning time.

· All UEs synchronized to the synchronization source scan possible unsynchronized D2DSSs during same scanning time.

· The UEs do not transmit D2D signals/channels other than their own D2DSS/PD2DSCH during the scanning time.

· The time duration for scanning is larger than a D2DSS period.

· The timing for scanning is informed in Time-to-Scan (TTS).

· TTS is indicated by Synchronization Source UE via PD2DSCH. 

· FFS TTS signaling details 

Question: whether to specify a D2D-silent period which is a multiple of the D2DSS period length to assist UEs with scanning for other synchronization sources for out-of-coverage UEs?
· yes: Samsung, LGE, Intel

· no: CATT

· FFS: Sharp, QC, GDB, .. many

Conclusion: continue to study until RAN1#78.

Inter-cell D2D

R1-142161
Considerations on supporting inter-cell D2D operations
LG Electronics
R1-142270
Views on inter-cell and inter-carrier D2D
NTT DOCOMO

R1-142624
WF on D2D Transmission Timing for Communication
Qualcomm Incorporated, ZTE, Kyocera, III 
Agreements:
· For in-coverage UEs

· SA uses DL Timing
· For Mode 1, Data timing uses UL Timing
· For Mode 2, FFS: Data uses DL Timing or UL Timing

· DL timing := T2 = 0 (FDD) and T2 = 624TS (TDD)

· UL Timing  := TA + DL timing

R1-142628
WF on D2D synchronization source for partial coverage
LG Electronics, Huawei, HiSilicon
Agreements:
· The set of D2DSS that can be transmitted by a UE is divided into two groups:

· D2DSSue_net: A set of D2DSS sequence(s) transmitted by UE when the transmission timing reference is an eNB
· D2DSSue_oon: A set of D2DSS sequence(s) transmitted by UE when the transmission timing reference is not an eNB
· FFS: If multi-hop is supported

· When UE is out of coverage and detected a D2DSS in D2DSSue_net, 

· FFS: whether UE transmits a D2DSS in D2DSSue_net or in D2DSSue_oon or neither
Possible agreements:
· For UEs that detected PSS/SSS

· If a UE detects a D2DSS in D2DSSue_oon and it can be connected to an eNB, it can report the detection to the eNB. The eNB may then instruct the UE to transmit a D2DSS from D2DSSue_net
· Qualcomm: What is UE procedure of D2DSS detection in out of coverage?
· For UEs not detected PSS/SSS

· A UE cannot transmit a D2DSS in D2DSSue_net if no D2DSS in D2DSSue_net is detected.

· A UE can transmit a D2DSS in D2DSSue_net if 

· It detects the D2DSS and is synchronized to it, and

· The stratum level of the detected D2DSS is lower than a threshold
Continue offline discussion until Wednesday – Hanbyul (LG)
R1-142664
Proposal from offline discussion on D2D synchronization
LGE
Proposed Agreement:
· Alt1: When UE is out of coverage and detected a D2DSS whose sequence is in D2DSSue_net,

· If the UE selects the detected D2DSS whose sequence is in D2DSSue_net as the timing reference for its transmissions, it transmits a D2DSS whose sequence is in D2DSSue_net as its timing reference if it becomes a D2D synchronization source.
· FFS whether it transmits the same D2DSS, in which case a hop count is carried in the PD2DSCH
· If the UE does not select the detected D2DSS whose sequence is in D2DSSue_net as the timing reference for its transmissions, it transmits a D2DSS whose sequence is in D2DSS_ue_oon if it becomes a D2D synchronization source.
· Alt2: When UE is out of coverage and detected a D2DSS whose sequence is in D2DSSue_net, it transmits a D2DSS whose sequence is in D2DSS_ue_oon if it becomes a D2D synchronization source.
Continue discussion until RAN1#78, and also consider what is meant by out of coverage in this context.
6.2.5.3.4 Other
R1-142238
Timing and synchronization  for D2D Discovery/communication
ZTE
6.2.5.4 Other
Rapporteur to compile a spreadsheet of the RRC parameters needed for D2D according to the agreements and working assumptions reached so far, and a draft LS to accompany it.
For email approval until Friday 1st August – Shailesh (QC)

R1-142124
Multi-carrier operations for D2D and WAN transmission/reception 
Samsung

R1-142316
Discussion on D2D Multicarrier Capabilities
Intel Corporation

R1-142361
Coexistence issues between D2D discovery and WAN
CATR

R1-142454
WAN protection by configurable D2D transmission power control
NSN, Nokia

R1-142651
WF on Lawful interception for D2D discovery and communication  Qualcomm








