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1 Introduction
RAN1 #76 had following outcome on control signalling/channels in D2D communication. 
Conclusion:

A means (explicit or implicit) is needed for a receiving UE to identify which D2D data transmissions can be combined. 

Study further until RAN1#76bis how to implement the means for a receiving UE to identify which D2D data 
transmissions can be combined.
Working assumption:

· Blind D2D data communication transport block retransmissions are supported
Working Assumption:

· For D2D broadcast communication, scheduling assignments that at least indicate the location of the resource(s) for reception of the associated physical channel that carries D2D data are transmitted by the broadcasting UE

· The indication of resource(s) for reception may be implicit and/or explicit based on scheduling assignment resource or content

· Scheduling assignments use PUSCH structure for transmission

· Details of PUSCH structure including DMRS and RE mapping are FFS

· At least the following are not precluded from further study: Scheduling assignments piggybacked with data, or indicated over DMRS

· For Mode 2

· A resource pool for scheduling assignment is pre-configured and/or semi-statically allocated

· FFS whether the resource pool for scheduling assignment is same as the resource pool for D2D data 

· UE on its own selects the resource for scheduling assignment from the resource pool for scheduling assignment to transmit its scheduling assignment

· For Mode 1 

· the location of the resources for transmission of the scheduling assignment by the broadcasting UE comes from the eNodeB 

· the location of the resource(s) for transmission of the D2D data by the broadcasting UE comes from the eNodeB 

In spite of lots of discussions in last RAN1 meeting, many issues needs to be concluded. This contribution discusses those issues further. 
2 Discussion
Relationship between Scheduling Assignment (SA) pool and data pool
SA pool and data pool should be separated in time in order to reduce the D2D UE RX power consumption [1]. 
Proposal 1: SA pool and data pool are separated in time domain
SA pool configuration for mode 1 and mode 2
The region for Mode 2 SA pool is pre-configured or specified. Mode 2 SA pool should be certain limited resources only within SA pool in order to limit the complexity of D2D receiver.
The region for Mode 1 SA pool is configured by eNB. In the coverage of eNB, eNB has final and full responsibility of the resource usage. Therefore, eNB is allowed to use mode 2 SA pool by mode 1 SA pool. To avoid the collision by monitoring SA2 pool usage or not to use mode 2 SA pool itself is up to eNB implementation.

Proposal 2: SA pool for mode 2 is certain limited resource only.  Mode 2 SA pool can be utilized by Mode 1 SA but it is up to eNB operation. 
According to proposal 1 and 2, time frequency regions for D2D are split in three parts.
- 1st Region used for D2D data, which is separated from SA in time.
- 2nd Region used for mode 2 SA. eNB is allowed to use  this region as mode 1 SA.
- 3rd Region used only for mode 1 SA.

The relation between 2nd and 3rd regions is TDM or FDM or TDM/FDM combination is FFS.
Control information over SA
Our thinking on the control information over SA is following
·  Resource allocation for Data
Implicit way and explicit way were mentioned in last RAN1 meeting. Explicit way has flexibility on which data resource to be used and implicit way may be linked toused SA resource. 
We assume no frequency selective resource allocation but only diversity resource allocation for D2D transmission. Therefore, basically each resource allocation would have similar performance. Therefore, similar to WAN resource allocation type 2, only starting index (in time/frequency domain) and resource size may be sufficient although actual resource mapping rule is FFS.
At least the amount of the resource size needs to be explicitly indicated as to indicate resource size by implicit manner could be strange.
On the starting index, explicit has flexibility especially in mode 1 D2D scheduling assignment. In mode 2 D2D SA, how to decide stating index needs to be solved. This topic is FFS.
Proposal 3: Resource allocation is expressed by starting index and resource size. The mapping to actual resource is FFS. 
Proposal 4: Resource size is explicitly signaled. 
Proposal 5: FFS on the starting index between explicit or implicit.
· UE ID
D2D data needs to be scrambled by specific number. This is necessary step in order to randomize the interference to other D2D/WAN communication. In WAN, it is based on RNTI. For D2D, candidate of scrambling source would be
 1) Destination Layer-2 ID [2], 
 2) ProSe Layer-2 Group ID [2], 
 3) Source Layer-2 ID [2].
Destination Layer-2 ID and group ID might be used for filter of receiving broadcast communication. Then to use them as scrambling is one possibility. Source layer 2 ID may be useful for some use cases. The pros and cons could be evaluated further. In addition, it may be sufficient to indicate only part of the information for scrambling purpose.  
Proposal 6: UE ID is used for data scrambling but what ID is used is FFS.

Proposal 7: The indicated UE ID bit size on SA is FFS.
· NDI

The need of NDI depends on the SA periodicity and HARQ soft combining period. If HARQ soft combining period is less than SA period, NDI is not necessary. If HARQ soft combining period is longer than SA period, NDI is necessary in order to indicate whether to soft combine to previous SA periodicity assignment. 

Proposal 8: The need of NDI is decided after the decision on SA periodicity and HARQ soft combining period.

· Explicit RV
Incremental redundancy (IR) based soft combining is useful to improve the performance. In order to have D2D communication, we see the need of the synchronization and at least subframe index would be shared among Tx UE and RX UEs. Therefore, redundancy version (RV) can be linked to the subframe index and so on. So fixed RV pattern based solution is possible in D2D communication. In addition, we don’t see the advantage on the flexibility to select redundancy version. Therefore, explicit RV is not necessary to be informed.
Proposal 9: Explicit RV indicator is not needed
· MCS indication
To allow some level of MCS flexibility would be useful for transmission efficiency. It could be decided based on some measurements but exact method is FFS. We think 2 bits order would be sufficient for MCS field. 
Proposal 10: MCS indication is useful and 2 bits order would be sufficient
Transmission manner of control signalling in D2D 
As PUCCH structure was precluded, only two options are left for control signaling transmission.
· Option 1: UCI-like different encoding method from PUSCH data
· Option 2: Same encoding method with PUSCH data (e.g., MAC CE)

As SA and data are different in time in our proposal, SA and data are different encoding. SA is transmitted with UCI like encoding or PUSCH encoding depends on the information bit size on SA.. 
Proposal 11: SA and data are separate encoding as the transmission timing is different.
Proposal 12: SA is UCI like coding scheme or PUSCH like coding scheme depends on the SA information size and FFS.
Multiplex of LTE WAN PUCCH and D2D channel

For Mode 1 UE, LTE WAN subframe and D2D subframe are TDM based. If D2D subframe does not allow LTE WAN PUCCH transmission for the other non-D2D UE, the downlink subframe corresponding to D2D subframe may be utilized only for MBSFN usage and it is inefficient from unicast transmission point of view. To adjust HARQ timing for non-D2D UE requires big modifications on the specification. Therefore, we propose to allow such multiplex. But whether such operation is applied could be up to eNB implementation.. One concern of such multiplexing is dynamic power range in eNB receiver side. Therefore, if eNB is not ready to multiplex them from their receiver complexity, eNB just does not multiplex them. But from spec point of view, such multiplexing should not be prohibited.
Proposal 13: LTE WAN PUCCH of non-D2D UE can be multiplexed with D2D channel in the same subframe from cell point of view
3 Conclusion

In this contribution we discussed SA configuration, items of control signalling and multiplexing of PUCCH and D2D channel. On SA configuration we propose 

Proposal 1: SA pool and data pool are separated in time domain
Proposal 2: SA pool for mode 2 is certain limited resource only.  Mode 2 SA pool can be utilized by Mode 1 SA but it is up to eNB operation 
On control information, we propose 
Proposal 3: Resource allocation is expressed by starting index and resource size. The mapping to actual resource is FFS. 

Proposal 4: Resource size is explicitly signaled. 

Proposal 5: FFS on the starting index between explicit or implicit.
Proposal 6: UE ID is used for data scrambling but what ID is used is FFS.

Proposal 7: The indicated UE ID bit size on SA is FFS.
Proposal 8: The need of NDI is decided after the decision on SA periodicity and HARQ soft combining period.

Proposal 9: Explicit RV indicator is not needed

Proposal 10: MCS indication is useful and 2 bits order would be sufficient

Proposal 11: SA and data are separate encoding as the transmission timing is different.

Proposal 12: SA is UCI like coding scheme or PUSCH like coding scheme depends on the SA information size and FFS.

On multiplexing of PUCCH and D2D channel, we propose 

Proposal 13: LTE WAN PUCCH of non-D2D UE can be multiplexed with D2D channel in the same subframe from cell point of view
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