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1
Introduction
In RAN1 #78bis, the following agreements were made, regarding synchronization for D2D discovery with consideration of asynchronous system as given in [1].
Agreement:

· For in-coverage UEs, 

· A maximum of 1 D2DSS resource (comprising a periodically occurring subframe in which D2DSS may be transmitted if the conditions below are satisfied (note that the eNB may reuse resources which are not used for D2DSS transmission)) can be configured per cell for in coverage UEs

· The D2DSS resource periodicity is: 

· The same for in-coverage and out-of-coverage

· Fixed to 40 ms in the specifications

· The D2DSS resource can be configured with a time offset with a granularity of 1 subframe

· The D2DSS resource offset of neighbour cells can be signalled in a SIB w.r.t. SFN#0 of the serving cell with a granularity of 1 subframe

· For a UE transmitting SA or D2D data, in each subframe in the D2DSS resource, the UE shall transmit D2DSS if:

· the subframe does not conflict with cellular transmission from the UE perspective, AND

· FFS other defined conditions, including e.g. UE capability, are satisfied, AND

· the subframe is within the SA or D2D data period in which SA or data is transmitted, AND

· the UE is RRC_Connected and the eNB has instructed it (by dedicated signalling) to start D2DSS transmission, AND/OR FFS other condition(s) are satisfied if the UE is not transmitting SA or D2D data within the SA/data period in which the subframe falls OR all of the following conditions are satisfied: 

· an RSRP threshold for communication D2DSS transmission is configured, AND

· if configured, the threshold is configured using SIB

· the threshold can take values {–infinity, -115 … -60 (increments of 5), +infinity}dBm 

· the RSRP value of the UE is less than the threshold, AND

· the eNB has not instructed the UE (by dedicated signalling) to stop D2DSS transmission.

· For a discovery UE, for each discovery pool, the UE shall transmit D2DSS in the first subframe of the discovery pool if this subframe is in the D2DSS resource, or otherwise in the latest subframe of the D2DSS resource before the start of the discovery pool, if:

· the subframe does not conflict with cellular transmission from the UE perspective, AND

· FFS: the UE is not scanning for other D2DSS (details FFS), AND

· FFS other defined conditions, including e.g. UE capability, are satisfied, AND

· the UE transmits a discovery message in the discovery pool, AND

· the UE is RRC_Connected and the eNB has instructed it (by dedicated signalling) to start D2DSS transmission, OR all of the following conditions are satisfied: 

· an RSRP threshold for discovery D2DSS transmission is configured, AND

· if configured, the threshold is configured using SIB

· the threshold can take values {–infinity, -115 … -60 (increments of 5), +infinity}dBm 

· the RSRP value of the UE is less than the threshold, AND

· the eNB has not instructed the UE (by dedicated signalling) to stop D2DSS transmission.

Agreement: 

· When transmissions of D2DSS/PD2DSCH overlap in time in a given carrier in a single UE with any other D2D channel, the UE transmits D2DSS/PD2DSCH 

· FFS whether the “other D2D channel” can be punctured or is not transmitted

· FFS until RAN1#79: 

· When SA and D2D data overlap in time and frequency in a given carrier in a single UE, the UE transmits SA and not the D2D data
· When any other D2D channel transmissions overlap in time and frequency in a single UE, no behaviour is specified. 

· Apart from D2DSS/PD2DSCH, if two D2D channels overlap in time and frequency, which one to receive is up to UE implementation

We have reached an agreement on the D2DSS transmission for inter-cell D2D operation keeping commonality between broadcast communication and discovery. However, we still have remaining issues on the overlap of D2DSS/PD2DSCH with other D2D channels. This contribution discussed on this issue.
2
D2DSS overlap
2.1 
D2D Communication case
As agreed, if D2DSS resource is configured for D2D communication purpose, a UE transmitting D2DSS should transmit accompanied PD2DSCH. And it was also agreed that PD2DSCH uses the same PRBs with D2DSS and it is a common understanding that PD2DSCH is transmitted in the same subframe with the D2DSS as shown in Figure 1. (Figure 1 is focusing on the number of symbols for D2DSS and PD2DSCH and the exact symbol position is not an issue here.) 
Under the current assumption, since D2DSS uses 4 SC-FDMA symbols out of 13 available symbols in a subframe assuming the normal CP length, possible number of PD2DSCH is up to 9 symbols. If extended CP length is used, possible number of PD2DSCH is reduced to 7 symbols
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Figure 1. Sync resource in a subframe when PD2DSCH is transmitted
The exact number of SC-FDMA symbols for PD2DSCH is still FFS but it can be determined considering the number of information bits. PBCH could be a benchmark. PBCH comprises 24 information bits and it uses 4 OFDM symbols (with 4 retransmissions). Currently 14-bit DFN and 3-bit TDD UL/DL configuration were agreed to be included in PD2DSCH. Considering other information to be included in PD2DSCH, e.g., system BW and resource configuration information, the total number of information bits for PD2DSCH could be similar to that for PBCH and possibly even larger. Therefore, it is likely that almost all symbols will be used for the transmission of D2DSS and PD2DSCH in a subframe.
We already agreed that transmission of D2DSS/PD2DSCH has always higher priority than that of other D2D channels. Therefore, if any overlap happens between D2DSS/PD2DSCH and SA/data channel, we transmit D2DSS/PD2DSCH and other D2D channel is not transmitted. Here partly punctured transmission for SA/data channel which overlaps with D2DSS/PD2DSCH seems not an appropriate approach since there would not be enough symbols left for transmission of the D2D SA/data channel.

Proposal:

· When D2DSS is configured for D2D communication
· D2DSS/D2DSCH is transmitted when it overlaps with other D2D SA/data channel in time and the D2D SA/data channel is not transmitted
2.2 
Discovery only cases
If D2DSS is configured for D2D discovery, PD2DSCH is not transmitted with D2DSS. According to the agreement on D2DSS transmission, D2DSS resource can be configured in the first subframe of the discovery resource pool. Therefore, it can also happen that the transmission of D2DSS without PD2DSCH overlaps with that of D2D discovery. The overlap is a bit different from the case of D2D communication which is discussed in the previous section. 

If only D2DSS is configured without PD2DSCH, there are remaining SC-FDMA symbols in a subframe as shown in Figure 2. Therefore if discovery transmission is transmitted using the remaining symbols in the D2DSS subframe, it may increase the discovery performance. Furthermore, the same transmission chance for the discovery should be given to all UEs regardless of whether a UE has to transmit D2DSS. In that perspective, the dropping of whole transmission of discovery channel seems not an efficient way. Another efficient way is that D2DSS transmitting UE transmits discovery channel with remaining SC-FDMA symbols with puncturing of 4 D2DSS symbols when overlap happens. 
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Figure 2. Sync resource in a subframe when PD2DSCH is not transmitted
Proposal:
· When D2DSS is configured only for D2D discovery,
· D2DSS is transmitted when it overlaps with discovery channel in time and the discovery channel is also transmitted with 4 SC-FDMA symbols for D2DSS punctured.

3
Conclusion

Based on the discussion in this contribution, we propose following.
Proposal:
· When D2DSS is configured for D2D communication
· D2DSS/D2DSCH is transmitted when it overlaps with other D2D SA/data channel in time and the D2D SA/data channel is not transmitted

· When D2DSS is configured only for D2D discovery,
· D2DSS is transmitted when it overlaps with discovery channel in time and the discovery channel is also transmitted with 4 SC-FDMA symbols for D2DSS punctured.
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