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1   Introduction
In RAN4 meeting #78, eD2D demodulation performance requirements were discussed [1~5]. The way forward on eD2D demodulation performance requirement was agreed and the agreements are as follows:
· Proposal 1: No new test for WAN SDR with active Sidelink Discovery needed if concurrency requirement (interruption test) is verified as a part of RRM tests.
· Proposal 2: FFS if no new demodulation performance test needed for OOC discovery
The introduction of requirements for SDR depends on the progress of RRM test cases, and it was still FFS on whether to introduce the new requirements for OOC discovery. In this contribution, we would like to further discuss those issues.
2   Discussion
2.1   On WAN SDR requirement
The SDR requirements on single carrier with active sidelink were specified to verify the UE behavior to prioritize the PDSCH reception and the transmission of ACK/NACK over the reception of UE 2’s PSSCH, and to ensure that the sidelink communication has no impact on the peak data rate of WAN communication.
The agreement of Proposal 1 in the way forward implies that such functionality test could be fulfilled by RRM test cases. But we have the different view.

In the agreed RRM test cases as shown in [6] include

· Test 1: Discovery Tx on non-serving cell
· Cell reselection for discovery Tx on non-serving cell (7.16.4)

· Timing accuracy requirements for discovery Tx on non-serving cell (7.16.2.1.2) 
· Test 2: Interruptions during discovery reception on non-serving frequency

· Interruptions during discovery with Gaps (non-serving) (7.16.3.4)

· Interruptions during discovery on non-serving carrier without Gaps (7.16.3.3) 
· Test 3: Interruptions during discovery transmission on non-serving frequency

· Interruptions during discovery with Gaps (non-serving) (7.16.3.4)

· Interruptions during discovery on non-serving carrier without Gaps (7.16.3.3) 
· Test 4: Interruptions during discovery on PCell with discovery period less than 320ms

· Interruptions during discovery (7.16.3.3)
· Test 5: Interruptions during communication on non-serving carrier
· Interruptions during communication on non-serving carrier (7.16.3.5)
· Test 6: Selection/Reselection of Relay UE

· Selection/Reselection of Relay UE (Idle/Connected/OOC) (7.16.5, 11.7)
Among all the test cases, only Test 5 is related to eD2D communication. The corresponding requirement is as follows:
----------------------------------- TS 36.133 ------------------------------------

7.16.3.5
Interruptions during ProSe Direct Communication

When ProSe Direct Communication is on a non-serving carrier and the PCell is not broadcasting SIB18, then interruptions to serving cell(s) is allowed with up to 0.5% probability of missed ACK/NACK.

The interruptions are for both uplink and downlink of PCell on any activated SCell.

----------------------------------- TS 36.133 ------------------------------------

In our understanding, the requirement is for the scenario where the sidelink communication happens on non-serving carriers, say, SCell.

Because UE may utilize the separate uplink RF chain(s) for uplink on SCell(s), it is allowed to use the SCell uplink RF chain for sidelink reception, when UE receives the downlink data from all the serving cells and feedback ACK/NACK via PCell at the same time. The purpose is to fully utilize the UE RF resources. But since the UE may share part of RF elements between PCell and SCell, the interruption may be caused for both uplink and downlink of PCell by SCell sidelink reception. As trade-off, the 0.5% probability of missed ACK/NACK interruption requirement is specified.
To some extent, the UE behaviour of prioritizing WAN reception and transmission of ACK/NACK over sidelink reception can be verified by the interruption test cases corresponding to the above requirements. But the impact on downlink performance of RF chain, which can support simultaneous sidelink reception on SCell, would not be verified explicitly, given the test metric of RRM interruption requirement is defined by uplink performance, i.e., 0.5% probability of missed ACK/NACK. We are not sure what PDCP package rate the 0.5% probability of missed ACK/NACK can be translated into.
So in order to fully verify the eD2D communication capable UE behaviour, we propose to specify the SDR test for multi-carrier eD2D with active sidelink.
· Proposal 1: We propose to consider specifying the new WAN SDR test with active sidelink discovery for UE supporting multi-carrier sidelink communication.

Compared to configuring sidelink on PCell, configuration of SCell for sidelink communication would be worst case for SDR test, since the interruption would be caused. So we propose that
· Proposal 2: Define the SDR test with active sidelink discovery on activated SCell.

2.2   On new OOC discovery requirement
In [2], it was proposed to define the new requirements to verify the new UE synchronization behaviour for reduced SLSS periodicity and considering the introduction of PSBCH reception for OOC discovery. 
But in [3] the different view was shared based on the consideration that the SLSS signal structure is unchanged compared to Rel-12, and the same timing and frequency offset are observed and suppose to be corrected in the existing D2D multiple timing reference discovery test. In other words, the existing D2D requirements can guarantee the good performance for eD2D OOC discovery.
In our view, the UE behaviours using SLSS for synchronization between in-coverage discovery and out-of-coverage are a little different. For in-coverage discovery, UE can get the information of SLSS transmission periodicity and roughly know the time window of SLSS transmission for detection, while for out-of-coverage discovery UE may not have such apriori knowledge. So in out-of-coverage scenario, UE may need to continuously search SLSS at least for the first time acquisition.
But there will be test case for timing accuracy requirement by using non-serving cell as timing reference to be defined, where UE can required to use SLSS from other UE to acquire the timing. In such test cases, the new UE behaviour can be verified with Rel-13 SLSS transmission.
So we propose that

· Proposal 3: Not define the new OOC discovery demodulation performance requirement, and specify the test case corresponding to the requirement of SCell or non-serving cell as timing reference, where configuring other UE transmitting SLSS as timing reference.
For PSBCH reception for OOC discovery, the existing demodulation requirements for PSBCH in Rel-12 for ProSe communication could be reused for eD2D UE no matter whether it supports communication or not.
3   Conclusions
In this contribution, we analyze the impact of eD2D on the demodulation performance requirements. We propose that
· Proposal 1: We propose to consider specifying the new WAN SDR test with active sidelink discovery for UE supporting multi-carrier sidelink communication.

· Proposal 2: Define the SDR test with active sidelink discovery on activated SCell.

· Proposal 3: Not define the new OOC discovery demodulation performance requirement, and specify the test case corresponding to the requirement of SCell or non-serving cell as timing reference, where configuring other UE transmitting SLSS as timing reference.
4   Reference

[1] Qualcomm, Intel, R4-162734, “WF on eD2D demodulation requirements”, 3GPP RAN4#78bis.
[2] Intel Corporation, R4-161644, “eD2D UE demodulation performance requirements”, 3GPP RAN4#78bis.
[3] Qualcomm Incorporated, R4-161804, “eD2D demodulation performance requirements”, 3GPP RAN4#78bis.

[4] Ericsson, R4-162592, “Discussion on the eD2D performance requirements”, 3GPP RAN4#78bis.
[5] Huawei, R4-162399, “Discussion on eD2D demodulation performance requirements”, 3GPP RAN4#78bis.

[6] Qualcomm, Samsung, Nokia, R4-162718, “WF on eD2D RRM test cases”, 3GPP RAN4#78bis.















































































































































































































































































































3GPP


