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1 Introduction
For D2D communication, the following conclusions are achieved[1]: 
· FDM shall not be used for multiplexing D2D signal and cellular signal from individual UE perspective on a given carrier. 

· From individual UE perspective, on a given carrier D2D signal reception and cellular UL transmission do not use full duplex.
In this document, we share our views on multiplexing D2D and cellular signal. 
2 D2D communication in FDD configuration
As the agreement mentioned, FDM is not allowed for multiplexing D2D signal and cellular signal for individual UE and D2D signal reception and cellular UL transmission do not use full duplex. The Ack/Nack of PDSCH can’t be transmitted in D2D communication subframe. Therefore the corresponding PDSCH transmission is forbidden for the UE. This can be handled by eNB scheduling to restrict cellular service, e.g. the influenced PDSCH subframe is not to transmit. However, for some subframe carrying PSS/SSS, PBCH, Paging information, the cellular transmission should be guaranteed. 

The method which can avoid this restriction is to define new FDD feedback timing. The bundling Ack/Nack of multiple PDSCH subframe can be transmitted in the valid cellular UL subframe. Thus all downlink subframe can be used and eNB scheduling restriction is not required. The new feedback timing brings specification effort, so this method is not preferred. 
Another option is FDD HARQ timing based on reference configuration which is chosen in TDD seven UL-DL configurations. Ack/Nacks of all PDSCH in reference configuration can be fed back to eNB. This method has less specification impact while DL throughput degradation is little. When more D2D subframes are configured for individual UE, eNB scheduling would be difficult and DL throughput loss occurs. Considering above aspects, reference configuration is preferred.  

Proposal1: For FDD, reference configuration is preferred in case collision between D2D transmission and cellular service. 
3 D2D communication in TDD configuration 
The impact of D2D communication on TDD configuration would be large, because A/N bits of multiple DL subframes would be fed back in an UL subframe. Once the UL subframe is used to D2D communication, A/N bits would be blocked, which can lead to serious restriction on cellular DL services. For some TDD UL-DL configurations the PDSCH scheduled opportunity would become rare, e.g. UL-DL configuration 2/4 which has DL heavy load. In this case TDD reference configuration can be considered to coordinate cellular and D2D transmission. The UL subframes in which D2D service is transmitted or received are deemed as a DL subframe which is not used to A/N feedback of cellular PDSCH. The disadvantage of this method is A/N payload increases for some UL subframe.
Proposal 2: For TDD, reference configuration similar to eIMTA mechanism is preferred to coordinate cellular and D2D transmission. 
For this method, a special case is D2D transmission with UL-DL configuration 5 since no TDD reference configuration can be chosen. If D2D communication is configured in UL-DL configuration 5, cellular service would be suspended, for no available UL subframe can be used to feed back the A/N bits of PDSCH. The cost of D2D transmission seems too high. 

Another solution is to allow simultaneous PUCCH and D2D transmission, so that HARQ-ACK feedback will not be blocked by D2D communication. However, for D2D receiving UE, such solution can’t improve cellular service blocking issue, because PUCCH is also forbidden to transmit when UE tries to receive D2D service. Transmission power imbalance of cellular and D2D service is also a problem which is discussed in previous RAN1 meeting. Moreover, D2D transmission is based on DL synchronization timing while PUCCH transmission follow cellular time advance signalling, which will make the simultaneous transmission of PUCCH and D2D difficult.
Proposal 3: D2D transmission is not used for TDD UL-DL configuration 5 in Rel-12.
4 Conclusions
In this document, we discussed multiplexing D2D and cellular signal. 
Proposal1: For FDD, reference configuration is preferred in case collision between D2D transmission and cellular service. 

Proposal 2: For TDD, reference configuration similar to eIMTA mechanism is preferred in case collision between D2D transmission and cellular service.
Proposal 3: D2D transmission is not used for TDD UL-DL configuration 5 in Rel-12.
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