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1 Introduction

In the RAN4 #74bis meeting, the concurrency of D2D and WAN had been discussed, and a WF [1] was approved capturing RAN4’s agreements on the test purposes, which are:

· It’s agreed in RAN4 to have test case(s) to verify the WAN performance with D2D/WAN concurrency.
· The following test purposes shall be covered in the D2D/WAN concurrency tests.
· Verify no impacts on the downlink demodulation performance.
· In case of concurrent reception of WAN and D2D communication

· (FFS) In case of concurrent reception of WAN and D2D discovery 
· Verify uplink transmission prioritization over D2D transmission and reception.
· Verify the downlink reception prioritization over D2D reception
 Based on the agreements above, we would like further discuss how to setup the test cases to verify the proposed test purpose.
2 Discussion
Firstly, we would like to firstly discuss the test purposes of D2D and WAN concurrency based on WF [1]:
1) Whether the demodulation performance of downlink channel, such as PDCCH/PDSCH, get deteriorated if the UE is simultaneously required to receiver D2D signal.

· As the D2D UE would monitor and receive multiple sidelink and one downlink, which have different receiving power level and time-frequency offset, so compared with the only monitoring only downlink, switching receptions between multiple links would affect the demodulation performance on the certain downlink.
· Regarding the soft-buffer issues, for certain UE who share the soft-buffer for D2D receptions and cellular downlink receptions, the demodulation performance is possible to be affected if there isn’t sufficient soft-buffer to cellular downlink receptions. 

· Others
2) Whether the downlink channel is neglected/miss-detected because of the D2D receptions.
· It’s RAN1 agreements that the “if UE reception capabilities are limited as a given time, cellular DL has highest priority”, while for certain UE with a shared D2D-cellular RX chain, it’s possible and reasonable for such UE to miss some cellular downlink receptions. For the purpose of evaluating the impacts of miss-detection and limiting such miss-detection under a tolerable level, certain demodulation performance would be necessary. 
3) Whether the cellular UL channel is interrupted/miss-transmitted because of the D2D receptions.
· It’s RAN1 also agreements that the “if UE transmission capabilities are limited as a given time, cellular UL has highest priority”, as the cellular uplink transmission is mainly scheduled by eNB and could be expected, so the UE is able to guarantee the absolute highest priority of uplink transmission in case corresponding downlink receptions is not affected. For the purpose of verifying such UE behaviour, certain demodulation requirements would be needed.
Regarding the above test purpose, we would like to propose the following test setup as: 

Test 1: Demodulation requirements or SDR of PDSCH
· Test setup:

· The tested UE is RRC-connected, which simultaneous WAN signal transmission and reception, D2D signal transmission and reception

· eNB sends the PDCCH (DL DCI) and PDSCH to tested UE, and test UE is required to correctly receive DL PDSCH, and correctly feedback the ACK/NCK in PUCCH.

· Simultaneously, the D2D transmission is configured for tested UE by the PDCCH from eNB

· Simultaneously, the D2D reception is configured for tested UE by another D2D transmission UE

· The test equipment will record
· the number of PDSCH(related PDCCH) to tested UE, 
· the number of ACK/NCK from test UE

· the number of PDCCH (DCI-5) to tested UE

· the number of received SA from tested UE
· Test metric and related test purpose:

· Performance of PDSCH (xx dB @ 70% maximum throughput)

· Verify no impacts on downlink demodulation requirements

· Miss-detection of ACK/NCK.

· Verify uplink transmission and downlink reception prioritization over D2D transmission and reception. 

· Miss-detection of SA.

· Verify downlink reception prioritization (PDCCH) over D2D transmission and reception. 

3 Conclusion
In this contribution, we discuss the impacts of D2D on cellular downlink and uplink communication. Based on our analysis, we provide a recommendation on the test setup:

Proposal 1: RAN4 could take the following test setup for D2D/WAN concurrency requirements.

Test 1: Demodulation requirements or SDR of PDSCH
· Test setup:

· eNB sends the PDCCH (DL DCI) and PDSCH to tested UE, and test UE is required to correctly receive DL PDSCH, and correctly feedback the ACK/NCK in PUCCH.

· Simultaneously, the D2D transmission is configured for tested UE by the PDCCH from eNB

· Simultaneously, the D2D reception is configured for tested UE by another D2D transmission UE

· The test equipment will record

· the number of PDSCH(related PDCCH) to tested UE
· the number of ACK/NCK from test UE

· the number of PDCCH (DCI-5) to tested UE

· the number of received SA from tested UE

· Test metric and related test purpose:

· Performance of PDSCH
· Verify no impacts on downlink demodulation requirements

· Miss-detection of ACK/NCK.

· Verify uplink transmission and downlink reception prioritization over D2D transmission and reception. 

· Miss-detection of SA.

· Verify downlink reception prioritization (PDCCH) over D2D transmission and reception.
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