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1 Introduction

During RAN1#81, a number of companies expressed interest in further studying concurrency issues between cellular and D2D transmission at the relay UE [1]. Even though the WF [1] was not agreed by RAN1, in this contribution we discuss the motivation for such enhancements.
2 Scenarios and Possible Solutions
Potential resource collision scenarios were presented in [1]:
1. Transmission of Relay UE to Remote UE
2. Reception from Remote UE at Relay UE
3. Transmission from Relay UE to eNB

[image: image2.png]) s TX (Cellular) & TX (D2D)
P :RQ_ —data—> TX (D2D) & RX (D2D)
cHare— Wl «da— X (Cellular) & RX (D2D)

Relay UE Remote UE  conflicts at UE-to-NW node
(UE-to-NW) (UEood





Figure 1: Summary of scenarios with concurrent processes [1].
We analyze all combinations in more detail below:

· 1+3: UL + D2D transmission. If the Relay UE is using Mode 1, there is clearly no issue since the eNB is able to multiplex UL and D2D subframes efficiently. If the UE is using Mode 2, the eNB is also able to conservatively schedule the UE on UL subframes that do not belong to the UE Mode 2 transmission pool. 
· 2+3: UL + D2D reception. In this case the remote UE may need to drop some D2D subframes receptions in case of conflicts with UL subframes. We note however that each D2D MAC PDU is transmitted 4 times; therefore such redundancy should suffice to cope with occasional drops of D2D receptions. The typical situation we expect is however that the eNB would not schedule the UE UL on those subframes that belong to the OoC Mode 2 pool. This type of scheduling restriction would also solve the issue mentioned in the first scenario (1+3).

· 1+2: concurrent D2D transmission and reception. We acknowledge that this scenario is challenging both for the relay and remote UEs and some performance degradation may be experienced. Nevertheless, this scenario is unlikely for PTT and MCPTT applications and should be accordingly treated as low priority. 
One possible solution relies on configuration of the pools. E.g., if in-coverage and out-of-coverage Mode 2 pools are configured on at least partly interleaved subframes, the half duplex issue is solved.
Another type of solution is based on implementation at the UE(s) performing Mode 2 transmission. A smart implementation may indeed be able to avoid the subframes used by UEs performing concurrent transmissions.
Observation:

· Even though the concurrent transmission issues may occur in practice, they can be avoided with implementation-based solutions at the eNB or at the UEs
· Considering the limited time remaining in Rel-13 eD2D, study of optimizations for concurrent transmissions can be downprioritized.
3 Conclusion

In this paper we have analysed scenarios with concurrent transmissions and we have concluded the following:
· Even though the concurrent transmission issues may occur in practice, they can be avoided with implementation-based solutions at the eNB or at the UEs

· Considering the limited time remaining in Rel-13 eD2D, study of optimizations for concurrent transmissions can be downprioritized.
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