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1 Introduction
In RAN1#73, the following conclusions are achieved: 
· It is assumed that D2D operates in UL spectrum (in the case of FDD) or UL subframes of the cell giving coverage (in the case of TDD except when out of coverage)

· Use of DL subframes in the case of TDD can be studied further

· It is assumed that D2D transmission/reception does not use full duplex on a given carrier
In this document, we share our views on D2D communication.
2 Control information for D2D communication 
The three D2D communication manners are listed in [1]: network-support, relay, out of coverage. For network-support manner UEs can exchange control signalling via D2D path or eNB-UE path. For relay and out of coverage manners control signaling is exchanged only via D2D link. 
2.1 Indirect and direct HARQ transmission
In this section we discuss indirect HARQ transmission and direct HARQ transmission. Figure 1 shows indirect HARQ method. In uplink subframe 2, UE1 transmits D2D data to UE2 and A/N of UE2 is transmitted to eNB in later subframe 7. In subframe 1 eNB transmits the A/N information via PHICH or new DCI grant to UE1 and UE2. UE2 receives retransmission or new transmission in subframe 7 of radio frame 2.

For indirect HARQ transmission, HARQ information (maybe include CSI information) related to D2D transmission is reported to eNB and (re)transmission is totally controlled by eNB. This manner has minimal impacts on specification. Current mechanism can be reused with few modification. Protocol architecture at UE side needn’t any increase. The operation at UE side such as random access, synchronization and so on can be assisted by eNB. Moreover, complete controlling by eNB can provide the largest scheduling flexibility that is quite significant for resource utilization optimization in cell. The drawback of this method is the extended HARQ time span due to introducing the additional round time via eNB, but it does not seem like a severe problem. Another disadvantage is the control signalling overhead increase for network support manner.However this is can be solved by ePDCCH, which has been introduced mainly to expand the capacity of control channel, and some other control signalling saving methods. 
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Figure 1 Indirect HARQ transmission

Figure 2 depicts the direct HARQ transmission procedure. The different point than indirect HARQ transmission is that UE2 transmits A/N, CSI and so on directly to UE1 in subframe 7. And in subsequent subframe 2, UE1 retransmits data to UE2.
In this manner, HARQ (or grant) is directly transmitted among UEs, so that it has shorter HARQ process time than indirect HARQ manner. However, for this mechanism, significant specification efforts are required. Random access and synchronization etc. need to be carried out by UE. Protocol architecture might have to be changed at UE side. DCI transmission among UEs will be required and have to be transmitted in uplink, furthermore the corresponding performance requirement need to be reconsidered. When one UE or both UEs are located outside of macro coverage, direct HARQ transmission will be the unique choice.

[image: image2.emf]0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9

D

1

D

1

D

S

1

U U D D

S

1

U U D

Conf. 1

D

S

1

U U D D

S

1

U U D

U

1

D2D:UE1 

to UE 2

UE2 A/N 

to UE1

D2D:UE1 

retransmission 

to UE 2


Figure 2 Direct HARQ transmission
Proposal 1：Both indirect HARQ transmission and direct HARQ transmission should be supported.
3 TDD scenario for D2D
Actually, for TDD system operates based on half-duplex mode. When UE is receiving D2D data in an UL subframe, cellular A/N can’t be transmitted in this subframe. This will bring restrictions on cellular DL transmission because the A/N related to multiple DL subframe can’t be fed back in the UL subframe. For some TDD UL-DL configurations the scheduling opportunity would become rare, for example, for UL-DL configuration 2/4/5. 
When D2D use UL subframe with UL-DL configuration 5, the receiving UE can’t perform cellular transmission. If simultaneous cellular and D2D transmission is not supported, transmitting UE can’t receive cellular DL data.
Observation 1: If D2D transmission use UL subframe, for receiving UE cellular service would be restricted in TDD UL-DL configuration 5. 
If no simultaneous cellular and D2D transmission, similarly, 50% cellular DL transmission would be restricted for transmitting UE with UL-DL configuration 2/4. This penalizes transmitting UE in D2D transmission procedure and the cost from D2D transmission shows higher. Therefore, simultaneous cellular and D2D transmission should be supported. Non-contiguous transmission can be deemed as one method for simultaneous cellular and D2D transmission, which is supported from Release-10.
Proposal 2: For TDD simultaneous cellular and D2D transmission should be supported.
4 Conclusions
In this document, we discussed D2D communication. 
Proposal 1：Both indirect HARQ transmission and direct HARQ transmission should be supported.
Observation 1: If D2D transmission use UL subframe, for receiving UE cellular service would be restricted in TDD UL-DL configuration 5.
Proposal 2: For TDD simultaneous cellular and D2D transmission should be supported.
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