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1 Introduction
In last RAN4 meeting, we had made some agreements in [1]. There are some open issues to be further discussed. In this contribution, we will continue to further discuss V2X Demod test cases based on last meeting’s WF.
2 General
2.1. Channel bandwidth
In last meeting, we had agreed that 20MHz channel bandwidth (CBW) and 30kHz SCS are the baseline for performance tests without maximum PSCCH/PSSCH allocation. However, the CBW for PSCCH/PSSCH decoding capability test is pending. Based on previous discussion, there are two candidates as follows:
· FFS on CBW for PSCCH/PSSCH decoding capability test
· Option 1: 20MHz
· Option 2: 40MHz
In RAN1 #101 e-meeting [2], some agreements about the PSCCH/PSSCH decoding capability had been approved as follows:
	Agreement in RAN1 #101 e-meeting:
      2) UE can receive X PSCCH in a slot.
       Component-2 candidate value set: {floor (NRB /10 RBs), 2*floor (NRB /10 RBs)}


We also had tentative agreements that the 10 RBs PSCCH resources (minimum PSCCH resource) are allocated for this test in last RAN4 e-meeting. Due to SCS=30kHz, the 51 RBs and 106 RBs resources correspond to option 1 and option 2, respectively. Thus, it needs to handle 5 PSCCH for option 1 and 10 PSCCH for option 2 in the same slot. Form RAN1’s agreement, we can see that the maximum capability for 30kHz SCS is 10 PSCCH in a slot. Besides, LTE V2X also can handle 10UEs in a slot. So, we suggest that NR V2X PSCCH/PSSCH decoding capability test reuse LTE V2X.
[bookmark: _Ref54079369]Proposal 1: 40MHz CBW should be configured for PSCCH/PSSCH decoding capability test.
2.2. Relative velocity for V2X test case
The relative velocity for V2X test cases had been agreed as follows:
· Candidate values for NR V2X test cases 
· 30km/h
· 260km/h
· 500km/h
But one thing need to be clarified that the candidate values are not for all test cases. Similar to LTE V2X, 30km/h and 500km/h are mainly configured for PSSCH test case, 260km/h is used for PSCCH test case and 30km/h is also used for PSBCH test case. Thus, we suggest that NR V2X test case’s velocity can reuse LTE V2X.
[bookmark: _Ref54079370]Proposal 2: The velocity configuration of NR V2X test case can reuse LTE V2X.
2.3. PSFCH configuration for test case
It had been agreed that PSFCH feedback instead of AT commands can be used to test NR V2X UE’s performance. The detailed design about PSFCH period needs to be further discussed as follows:
· PSFCH is transmitted on 
· Option 1: every 4 slots
· Option 2: every slot


[bookmark: _Ref54033192][bookmark: _Ref54033133]Figure 1 PSFCH period with 4 slots
The minimum time gap configured by sl-MinTimeGapPSFCH-r16 between PSSCH and PSFCH is 2 slots. If the PSCFCH is transmitted on every 4 slots with sl-MinTimeGapPSFCH-r16=2 as illustrated in Figure 1, the PSSCH in slot n, n+1 and n+2 all need to feed back in PSFCH within slot n+5, it may cause resource collision, power sharing and increase the feedback delay.
PSFCH configuration will impact the PSSCH structure based on RAN1’s design. For option 1, DMRS pattern for PSSCH will be always 3-symbol. For option 2, DMRS pattern for PSSCH will be 4-symbol for most of slots. In last meeting, RAN4 had agreed to design higher velocity 500Km/h for PSSCH Demod case. To test UE’s performance in worst scenario, RAN4 shall define the test case with PSFCH transmission on every slot. The DMRS pattern can be configured as illustrated in Figure 2.


[bookmark: _Ref54037273]Figure 2 PHY channel structure with PSFCH
[bookmark: _Ref54079372][bookmark: _Ref54365893]Proposal 3: PSFCH should be transmitted on every slot and 3DMRS symbols for PSSCH test cases.
2.4. The number of S-SSB per SL period for 30KHz SCS
It had been agreed that defining PSBCH test case, but the number of S-SSB per SL period is still pending. The candidate options are described as follows:
· Number of S-SSB per SL period for 30kHz SCS  
· Option 1: 1
· Option 2: 2 S-SSB with different contents
From RAN1’s perspective, 2 S-SSB configuration is just for flexible design in SSB transmission other than coverage issue. From our understanding, the communication range had already been restricted by the CP length and SCS, e.g., the communication range is about 1400m in 15kHz SCS, however, it reduces to about 700m in 30kHz SCS. Only repetition the number of SSBs cannot enhance the coverage for SCS=30KHz. Thus, the number of 1 S-SSB transmission is enough. 
[bookmark: _Ref54079374] Proposal 4: 1 S-SSB per SL period should be configured for 30kHz SCS.
2.5. 256QAM demodulation test case
We had agreed that 256QAM reception is an optional UE capability in last RAN4 meeting, but whether to define the 256QAM Demod teat case is pending, which needs further discussion. From our perspective, 256QAM may need a high SNR, and it isn’t a practical NR V2X application scenarios for broadcast and groupcast. Especially, 256QAM performance mainly depends on RF front end and AGC other than baseband demodulation performance. Since V2X UE may use different hardware design with Uu link, it may be hard for RAN4 to discuss how to consider the additional RF margin for 256QAM. 
[bookmark: _Ref54079376]Proposal 5: Not to define 256QAM demodulation test case.
2.6. SDR with active sidelink test case
In last meeting, the discussion about whether to define SDR with active sidelink test case is not converging, which need to further discuss in this meeting. In LTE, there are lots of category definition for UE side. The original purpose of this test case in LTE is to verify the Uu link’s peak throughput cannot be impacted by additional V2X design. However, in NR, owing to no special test case for peak throughput had been introduced in Uu, we don’t think RAN4 needs to spend too much time to discuss how to design the SDR test for V2X UE. At the same time, this feature is also an optional feature for NR V2X. We suggest only to define the basic V2X features and not to define optional SDR with active sidelink test case.  
[bookmark: _Ref54115032]Proposal 6: Not to define SDR with active sidelink test case.
3 Summary
In this contribution, we give a further discussion for RAN4 NR V2X Demod test cases. In summary, we make the following proposals:
Proposal 1: 40MHz CBW should be configured for PSCCH/PSSCH decoding capability test.
Proposal 2: The velocity configuration of NR V2X test case can reuse LTE V2X.
Proposal 3: PSFCH should be transmitted on every slot and 3DMRS symbols for PSSCH test cases.
Proposal 4: 1 S-SSB per SL period should be configured for 30kHz SCS.
[bookmark: _GoBack]Proposal 5: Not to define 256QAM demodulation test case.
Proposal 6: Not to define SDR with active sidelink test case. 
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