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1 Introduction

In the RAN4 #73 meeting, we had ever discussed the impacts of D2D on cellular network, the following agreement was captured in [1]:
· Proposal 2: Consider to introduce performance test(s) to verify no impacts on the WAN demodulation performance in case of D2D discovery. Consider to introduce performance test(s) to verify WAN performance in case of D2D communication (when further RAN1 agreements are reached).

In RAN44 #74 meeting, several contributions [2][3][4][5] also mentioned the cellular impacts while no further progress was got. So, in this contribution, with respect the previous agreements in both RAN1 and RAN4, we will further discuss the impacts of D2D on cellular network.
2 Discussion
In this section, we will discuss the interaction of D2D and WAN for the purpose of define D2D performance requirements.
Before discussing the performance test(s), we would like to firstly discuss the potential impacts of D2D transmission and receptions on the WAN demodulation performance:
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. Taking PDCCH DCI-5 for example, with the same payload size as DCI 0, it’s to be clarified whether the same performance requirements could be applied on DCI-0 and DCI-5.
· 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.
4) Whether the D2D UE follows the eNB’s instruction to transmit or receive the D2D signals.
· For in-coverage cases, the eNB would instruct the D2D behaviour to transmit and receive the D2D signals by the SIB18/SIB19 and dedicated RRC signal, so it’s very important to guarantee the UE would follow the instruction from eNB, such as:

· Regarding communication mode 1, the D2D UE shall follow the DCI-5 to apply the resource allocation and power control for PSCCH and PSSCH, apply the TA and frequency hopping for PSSCH

· Regarding discovery type 1, the D2D UE shall follow the discoveryTxProbability in SIB19 to perform D2D discovery transmission

· Others 
Based on the above analysis, we suggest that at least following two kinds of test cases are required to evaluate the impacts of D2D receptions and transmission on cellular network. 
1. Demodulation requirements of PDCCH DCI-5, with simultaneous D2D receptions and transmission
· Test purpose: 
· verify the impacts of performance degradation due to multi-link connection/switching
· verify the miss-detection 
· verify whether the D2D following the information in DCI-5 to perform D2D transmission

· Test metric: demodulation requirements (such as xx dB @1% PDCCH BLER)

2. Demodulation requirements of PDSCH, with simultaneous D2D receptions and transmission

· Test purpose:
· verify the impacts of performance degradation due to multi-link connection/switching and soft-buffer issues
· verify the uplink transmission of ACK/NCK 

· Test metric: demodulation requirements (such as xx dB @70% maximum throughput)

3. Others FFS

Based on the above analysis, we propose that:
Proposal 1: For the purpose of verifying the impacts of D2D receptions and transmission on WAN, following demodulation requirements could be introduced:
· Demodulation requirements of PDCCH DCI-5, with simultaneous D2D receptions and transmission

· verify the impacts of performance degradation due to multi-link connection/switching

· verify the miss-detection 

· verify whether the D2D following the information in DCI-5 to perform D2D transmission

· Test metric: demodulation requirements (such as xx dB @1% PDCCH BLER)

· Demodulation requirements of PDSCH, with simultaneous D2D receptions and transmission

· verify the impacts of performance degradation due to multi-link connection/switching and soft-buffer issues

· verify the uplink transmission of ACK/NCK 

· Test metric: demodulation requirements (such as xx dB @70% maximum throughput)

· Other is not precluded.

3 Conclusion
In this contribution, we discuss the impacts of D2D on cellular downlink and uplink communication. Based on our analysis, we propose that:

Proposal 1: For the purpose of verifying the impacts of D2D receptions and transmission on WAN, following demodulation requirements could be introduced:

· Demodulation requirements of PDCCH DCI-5, with simultaneous D2D receptions and transmission

· verify the impacts of performance degradation due to multi-link connection/switching

· verify the miss-detection 

· verify whether the D2D following the information in DCI-5 to perform D2D transmission

· Test metric: demodulation requirements (such as xx dB @1% PDCCH BLER)

· Demodulation requirements of PDSCH, with simultaneous D2D receptions and transmission

· verify the impacts of performance degradation due to multi-link connection/switching and soft-buffer issues

· verify the uplink transmission of ACK/NCK 

· Test metric: demodulation requirements (such as xx dB @70% maximum throughput)

· Other is not precluded.
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