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1. Introduction

In the previous RAN4 meetings the following agreements on the D2D impacts on the WAN DL and UL demodulation requirements were reached [1]:

· 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).
· Do not define new BS UL demodulation requirements in case of D2D operation.
In RAN4 #74bis meeting a WF on the D2D-WAN concurrency requirements was agreed [2]. In particular, the following key agreements were made:
· It’s agreed in RAN4 to have test case(s) to verify the WAN performance with D2D/WAN concurrency.
· It is assumed in RAN4 that UE functional behaviour for PDCCH DCI format 5 reception with resource allocation for PSCCH/PSCCH transmission will be implicitly tested in at least one D2D conformance test (RF, Demod, or RRM).
· 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
In this contribution we share our further views on the WAN/D2D concurrent operation test purposes and scenarios.
2. Discussion

2.1 Test purposes

With regards to the test purposes so far no conclusions were reached whether any requirements need to be introduced to verify no impacts on the downlink demodulation performance in case of concurrent reception of WAN and D2D Discovery. Next we share our views on this test purpose.
First of all, for the D2D discovery case the RAN1 WG explicitly agreed that for the shared WAN/D2D soft buffer implementation there should be no impacts on the PDSCH demodulation from the D2D Discovery [3]:

· In case the UE shares a common soft buffer for storing PDSCH and discovery message soft bits, if a UE’s soft buffer cannot to accommodate soft channel bits for both PDSCH and discovery message receptions (note that soft buffer management is up to UE implementation)

· In such cases, PDSCH reception may be prioritized or discovery messages may not be combined (PDSCH reception shall not be impacted by D2D discovery reception)

At the same time, based on further RAN2 agreements the probability of concurrent WAN / D2D Discovery operation was limited [4]:

· Intra-frequency, inter-frequency and inter-PLMN ProSe Direct Discovery monitoring shall not affect Uu reception.

· The UE uses DRX occasions in RRC_IDLE and RRC_CONNECTED or second RX chain if it is available, for intra- frequency, inter-frequency and inter-PLMN discovery message monitoring;

· The UE shall not create autonomous gaps.

However in the recent RAN4 discussion it was agreed that [5]:

· The UE is allowed an interruption of up to 1 subframe that is N subframes before and after a UL subframe configured for ProSe Direct Discovery by the eNodeB. 

· The value of N is ceil(w1 / 1ms) subframes when the parameter discSyncWindow[2] is configured with value w1 in the sidelink synchronization resource configuration associated with the ProSe Direct Discovery subframe.

· The value of N is 1 subframe otherwise.

· The interruptions are for both uplink and downlink of PCell. The interruption for the ProSe UE may occur:

· while switching reception between ProSe Direct Discovery and the PCell, or

· while switching a receiver chain ON/OFF for ProSe Direct Discovery if the UE has a dedicated receiver chain for discovery.

Therefore, depending on the implementation UE might still participate in the D2D Discovery in the RRC_CONNECTED non-DRX state in case it has a dedicated receiver chain. In this case certain DL operation interruptions are allowed for the receiver ON/OFF switching. At the same time, the UE should still prioritize the PDSCH soft buffer and needs to guarantee no impacts on the PDSCH performance from this perspective. In case of a single receiver chain the UE is not expected to make D2D Discovery monitoring in the non-DRX occasion in order not to affect the DL reception. So, we think that it is worthwhile to introduce the test case to ensure no or minimal impacts on the PDSCH performance in case UE is configured for the concurrent D2D Discovery operation.
Proposal #1: Verify no impacts on the downlink demodulation performance in case of concurrent reception of WAN and D2D Discovery.

2.2 Test type
As discussed in the previous meeting either a dedicated PDSCH demodulation test case or an RRM test cases on interruptions with simultaneous D2D-WAN can be used for the verification of correct UE implementation [2].
· One (or more) of the following tests could be considered as candidate solution(s) to verify the WAN performance with D2D-WAN concurrency, and companies are encouraged to bring analysis and evaluation in next meeting

· Test 1: Requirements on PDSCH, with simultaneous D2D-WAN

· Verify there is no impact on PDSCH due to simultaneously support multi-link connections/switching 

· Verify the uplink transmission of ACK/NCK 

· Test 2: RRM test cases on interruptions with simultaneous D2D-WAN

· Verify that the UE prioritizes WAN over D2D in case on conflict
· Verify the uplink transmission of ACK/NCK 

· Other tests are not precluded.

In our view, there is no strong need to mix the demodulation and RRM test purposes in one test case. For instance, it might be difficult to check soft-buffer and interruption impacts simultaneously. In particular, to test soft-buffer a specific DL/D2D physical channels transmission pattern needs to be considered which might be not convenient for the RRM performance metrics measurements (i.e. maximum drop rate). Therefore it is recommended to introduce separate PDSCH demodulation test cases which would allow verification of no WAN impacts from the demodulation perspective.
Proposal #2: Define new PDSCH demodulation test cases for the verification of the D2D-WAN concurrent operation requirements.

2.3 Test setup

The following key principles should be adopted for the WAN/D2D concurrent operation test setup for the verification of the soft-buffer implementation and WAN operation prioritization:

· General

· UE under test is in the RRC_CONNECTED mode
· UE is configured to have concurrent DL PDSCH and D2D PSSCH/PSDCH reception
· Intra-cell D2D operation scenario
· Static AWGN channel conditions are considered on both cellular and D2D links

· Separate test cases are defined for the case of D2D Discovery and D2D Communication operation.

· DL operation parameters

· WAN traffic has high TBS but still rely on the HARQ combining in order to exploit the soft buffer

· The PDSCH scheduling pattern is sparse in order to allow PSSCH reception (i.e. avoid collisions the D2D reception opportunities with the UL HARQ ACK/NACK transmissions, which have higher priority)
· D2D operation parameters

· PSSCH traffic has high TBS but at the same relies on HARQ combining.
· Several D2D transmitters are deployed to increase the number of concurrently handled Sidelink processes at the RX side.
· The PSSCH/PSDCH scheduling pattern is sparse (see figure below) 
· To verify UL TX prioritization UE can be configured to make PSSCH/PDSCH transmission in the subframes corresponding to the PUCCH ACK/NACK cellular transmissions.
· Performance requirements / Test metrics

· No PSSCH/PSDCH demodulation requirements defined 
· The PDSCH demodulation requirements are same as in case of no concurrent PSSCH/PSDCCH reception. Additional requirements relaxations need to be introduced to take into account potential PCell interruptions due to D2D. The exact relaxations are up to the outcome of the RRM discussion on the allowed interruption rate.
One possible example of the test setup is illustrated in Figure 1 for the case of PSSCH operation.
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Figure 1. D2D-WAN concurrent operation test setup
3. Conclusions

In this contribution, we have shared our views on the D2D impacts on the WAN demodulation requirements. In summary we make the following proposals:

Proposal #1: Verify no impacts on the downlink demodulation performance in case of concurrent reception of WAN and D2D Discovery.

Proposal #2: Define new PDSCH demodulation test cases for the verification of the D2D-WAN concurrent operation requirements.
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