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1 Introduction
In RAN1 #73 meeting, following conclusions about D2D operation were made:

Conclusions:

· 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

Also, we have following agreements during RAN1#74bis and RAN1#75 meeting:

Agreement:
· TDM can be used for multiplexing D2D signal and cellular signal from individual UE perspective (at least within one carrier), including a mechanism for handling/avoiding collisions (details FFS).
Agreement:
· FDM shall not be used for multiplexing D2D signal and cellular signal from individual UE perspective on a given carrier.

Based on the conclusions above, this contribution discusses the issues on multiplexing  D2D signal and cellular signal.
2 Discussion
2.1 Multiplexing of D2D signal and HARQ-ACK in a subframe

Since it has been agreed that FDM shall not be used to multiplex D2D signal and cellular signal from individual UE perspective on a given carrier, the collision between D2D and HARQ-ACK becomes a potential problem that should be solved. There are two possible solutions:
1. Change the HARQ-ACK feedback timeline of cellular service:  similar to TDD inter-band CA and eIMTA, a reference UL/DL configuration could be utilized in TDD system to overcome this problem, but additional impact should be further studied. As for the FDD system, the concept of “latest available cellular resource” could be utilized for the designing of new HARQ-ACK timeline. However, the specification effort and implementation complexity should be considered. For example, the bundling window for the HARQ-ACK report in each uplink subframe should be specified according to the configuration of D2D resources. Furthermore, the determination of PUCCH resource index should be specified to support different number of configured serving cells.

2. Apply a dropping rule: it is reasonable that the existing cellular services should not be affected even if D2D communications are  operated using the cellular resource. Moreover, since the blind retransmission has been adopted for D2D, the D2D transmission/reception could be dropped when it is collided with HARQ-ACK transmission and the performance of D2D operation could be handled by the blindly retransmission. With this scheme, the cellular service would not be affected when it has higher priority than D2D operation. The indication of D2D transmission dropping should be  further investigated.
2.2 Multiplexing of D2D signal and SRS in a subframe

For a LTE system, the SRS is scheduled to be periodically transmitted in the last OFDM symbol of an uplink subframe for eNB to measure the uplink channel quality. In order to avoid the issues on interference and power consumption, when a UE is scheduled to transmit PUSCH on an uplink subframe, the last OFDM symbol should be reserved in accordance to the following situations:
· UE transmits PUSCH and SRS in the same subframe.

· The PUSCH resource allocation is partially overlapped with the cell-specific SRS subframe and bandwidth configuration.

· The subframe is a UE-specific type-1 SRS subframe.

· The subframe is a UE-specific type-0 SRS subframe and the UE is configured with multiple TAGs.

Since it has been concluded that the D2D communication could be operated in the UL resources of a cell when the UE is within the coverage of the cell, similar situations should be considered to multiplex D2D signal and SRS, especially when the D2D signal (i.e. type-1 discovery signal) is transmitted with T2=0. For example, for the case of UE-specific SRS, the eNB could avoid overlapping by properly scheduling the SRS resource for the D2D TX UE, and a D2D TX UE does not expect to transmit D2D signal and SRS in the same subframe. It simplifies the UE behavior and avoids the ambiguity of D2D signal length since D2D Rx UE may not know the SRS configuration of the D2D TX UE. This scheme could also be applied for other uplink control signals, such as CSI and SR, in order to minimize the impact of cellular operation and D2D design. As for the cell specific SRS subframe, especially for the TDD system, same restriction rule may have impacts on the scheduling of UE-specific SRS resources. In addition, the flexibility of D2D resource configuration should also be taken into account, since it might be difficult to avoid all the possible collision. Hence, a proper solution should be developed to handle such issues.
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Figure 1. An example to illustrate the collision of SRS and D2D signal in uplink subframe#(n).
2.3 Power limitation issue for the D2D and cellular signal/channel multiplexing
Finally, when the D2D resource could be scheduled by a CA system, a CA capable D2D UE could be configured with more than one component carriers for both cellular and D2D operations. Hence, it is possible for a D2D UE to transmit D2D signal and cellular signal (e.g. PUSCH/PUCCH/SRS/PRACH/…) simultaneously, which causes the total transmit power to exceed the UE total configured maximum output power. Hence, some power reduction scheme should be applied, and the priority between D2D and cellular signal/channel should be defined.
3 Conclusion

This contribution discusses the multiplexing issue between D2D signal and cellular signal.Our proposals are:

Proposal 1: The multiplexing of D2D and cellular signals should be studied to minimize the impact of cellular services.
Proposal 2: For the CA case, the priority of D2D signals and cellular signals/channels should be studied, in order to handle the power limitation issue.
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