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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]:

· 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).
· Proposal 3: Do not define new BS UL demodulation requirements in case of D2D operation.
In this contribution we share our further views on the WAN demodulation framework for the D2D WI.
2. Discussion
2.1 WAN/D2D soft buffer
In case UE supports D2D it may have either dedicated D2D soft buffer or shared WAN/D2D soft buffer. None of the solutions is precluded based on the RAN1 WG agreements [2]:

· No standardized mechanism is defined for D2D communication and discovery to share the soft buffer already defined for cellular communications

2.1.1 D2D Communication
For the D2D communication case it was agreed that if UE reception capabilities are limited at a given time (e.g. due to shared soft buffer) then cellular DL has the highest priority [2]:

· If UE reception capabilities are limited at a given time:

· Cellular DL has highest priority

· Communication reception is the second priority

· 
D2D discovery is the third priority…

Therefore, even in case UE has shared soft buffer for DL and D2D communication/discovery, the DL performance should not suffer under any conditions. The RAN4 tests should ensure verification of this functionality and check that there are no impacts on the DL demodulation performance in case of concurrent WAN/D2D operation.

Meantime, we would like to note that the agreement above does not guarantee correct operation of the D2D communication in case DL is prioritized. Hence, for the test cases aimed at verification of “no DL” impacts on the requirements for the D2D performance should not be specified.

Proposal #1: Verify no impacts on the PDSCH demodulation performance due to D2D soft buffer implementation in case of concurrent reception of WAN and D2D communication. No performance requirements for the D2D demodulation performance are defined in case of concurrent reception of WAN and D2D communication.
Below, we provide the key principles of the test setup to be used for the verification of the soft-buffer implementation:
· UE under test is configured to have concurrent DL PDSCH and D2D PSSCH reception

· WAN traffic should have high rate but still rely on HARQ combining in order to occupy the soft buffer

· D2D traffic should have high rate but rely on HARQ combining
· Several D2D transmitters can be deployed to increase the number of concurrently handled Sidelink processes at the RX side
· The PDSCH scheduling pattern should be sparse to allow PSSCH reception (i.e. avoid collisions the D2D reception opportunities with the UL HARQ ACK/NACK transmissions, which have higher priority)
· The PDSCH demodulation requirements are same as in case of no concurrent PSSCH reception

· No PSSCH demodulation requirements defined in order not preclude any soft-buffer implementations (shared/dedicated)

One possible example of the test setup is illustrated in Figure 1.
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Figure 1. PSDCH/PSSCH soft buffer test setup
2.1.2 D2D Discovery
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 [2]:

· 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 concurrent WAN / D2D Discovery operation was limited [3]:
· 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.

Therefore, in case UE has a single available RX chain, it is not expected to make Discovery monitoring and, hence, the soft-buffer issue no longer exists. At the same time UE can still make Discovery monitoring in parallel with the DL reception in case it has available second RX chain. In this case UE still needs to guarantee no impacts on the PDSCH soft buffer. However, from the UE capabilities perspective the 2 RX Discovery capability was not defined and is up to UE implementation. So, some UEs may use 2nd RX and some may not. Therefore, the helpfulness of such test is rather questionable.
In addition, in order to force stress conditions for the soft buffer implementation UE should be required to receive multiple transport blocks in one TTI. From the practical test setup perspective configuration of multiple D2D Discovery sources may be not feasible. So, at current stage we think that there is no need to consider respective test case as it cannot meet the required test purposes.
Proposal #2: Do not introduce tests to verify no impacts on the PDSCH demodulation performance due to D2D soft buffer implementation in case of concurrent reception of WAN and D2D Discovery.

2.2 UL transmission prioritization

Based on the RAN1 agreements the WAN UL transmissions are prioritized over D2D transmission / reception:
· From an individual UE’s perspective, in the event of a time domain conflict between uplink WAN transmission and D2D transmission and/or reception and/or switching, UL WAN transmission is always prioritized.

Although the UE demodulation tests are mainly applicable for the verification of the receiver side procedures, the conventional PDSCH demodulation tests can also be used to for UL functionality testing (e.g. that UE sends HARQ feedback to the eNB in the UL). We think RN4 tests need allow verification that UE prioritizes UL ACK/NACK and CSI feedback transmission via PUCCH/PUSCH over D2D transmission/reception. In our view the mentioned functionality can be verified as a part of the PSDCH / PSSCH soft-buffer test setup proposed in Section 2.1.1.
Proposal #3: Introduce WAN DL demodulation test cases to verify UL transmission prioritization over D2D transmission and reception.

2.3 DCI Format 5

The new DCI Format 5 was introduced to support eNodeB controlled D2D Communication Mode 1 operation. The new DCI Format 5 is used to carry D2D scheduling grants and its size is aligned with the DCI Format 0. So, the PDCCH/EPDCCH search space is not increased and UE just needs to check additional scrambling hypothesis to differentiate between DCI transmissions with Format 0 and 5. Therefore, the UE implementation changes are minimal and there is no strong motivation to introduce special test case to check DCI decoding.
Furthermore, the test procedure for the verification of the correct DCI Format 5 demodulation is not straightforward. Upon the reception of the DCI Format 5 signaling the UE is expected to initiate D2D transmission (PSCCH and PSSCH) based on the scheduling assignment provided by the eNB. Hence, UE is not expected to provide any feedback to the eNB which can be used to check whether UE has correctly acquired and the scheduling grant. So, correct DCI decoding cannot be tested using the conventional PDCCH/EPDCCH testing approach based on the ACK/NACK DTX calculation and a special test loop may be needed to allow DCI Format 5 testing. Given all these arguments, our preference is not to define the demodulation test for the DCI Format 5.
Observations:

· DCI Format 5 demodulation procedures are almost identical for the DCI Format 0 processing.
· UE is not expected to provide any feedback to the eNB upon DCI Format 5 reception and correct DCI decoding cannot be tested using the conventional PDCCH/EPDCCH testing approach.

Proposal #4: Do not introduce tests for the DCI Format 5 demodulation requirements.

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 PDSCH demodulation performance due to D2D soft buffer implementation in case of concurrent reception of WAN and D2D communication. No performance requirements for the D2D demodulation performance are defined in case of concurrent reception of WAN and D2D communication.

Proposal #2: Do not introduce tests to verify no impacts on the PDSCH demodulation performance due to D2D soft buffer implementation in case of concurrent reception of WAN and D2D Discovery.

Proposal #3: Introduce WAN DL demodulation test cases to verify UL transmission prioritization over D2D transmission and reception.

Proposal #4: Do not introduce tests for the DCI Format 5 demodulation requirements.
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