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1 Introduction
In last RAN4 meeting, we had made some agreements in [1] [2]. However, there are still some open issues that need to be further discussed. In this contribution, we will continue to further discuss V2X Demod test cases based on last meeting’s WF.
2 Discussion
2.1. [bookmark: OLE_LINK1]Single link PSSCH
Velocity and MCS configuration
In last RAN4 meeting, we had agreed that defining 500km/h with QPSK for PSSCH single link test, and additional test will be discussed in next meeting. The candidate test configuration are described as followings:
· Option 1: 16QAM for 260km/h relative velocity
· Option 2: 64QAM for 30km/h relative velocity
· Option 3: both option 1 and option 2
· Keep FFS for above options and make decision in RAN4#98e
About the velocity for PSSCH Demod test, we prefer to reusing LTE V2X configuration (e.g., higher velocity and lower velocity) since NR V2X supports all velocity scenarios used by LTE V2X. Considering velocity testing coverage, the medium velocity can be tested in PSCCH demodulation as agreed in last RAN4 meeting. Besides, we all have a common understating for PSSCH test configuration that higher velocity with lower MCS and lower velocity with higher MCS after several RAN4 meeting’s discussion, which is also aligned with LTE V2X testing configuration principle. In addition, 64QAM modulation order is mandatory feature in NR V2X UE feature list. Therefore, considering the above reasons, option 2, 64QAM for 30km/h relative velocity, is the reasonable testing configuration for PSSCH demodulation test.
[bookmark: _Ref61444962]Proposal 1: PSSCH testing configuration with 64QAM for 30km/h relative velocity should be defined.
[bookmark: _Ref61444967]Proposal 2: Not define 16QAM for 260km/h relative velocity for PSSCH testing configuration.
PSSCH PRB and sub-channel size configuration
For PSSCH test case with 30km/h for 64QAM, we tried to define the specific PRB number setting in last RAN4 meeting. However, it didn’t make final decision during meeting discussion, two controversial configurations are described as followings:
· Option 1: 20 PRB for PSSCH resource allocation
· Option 2: 10 PRB for PSSCH resource allocation
In last RAN4 meeting, we had agreed that 20 PRB is allocated for PSSCH configuration test with 500km/h. In order to unify the test configuration, we prefer the PSSCH resource allocation keep aligned for different velocity configuration.
[bookmark: _Ref61444969] Proposal 3: 20 PRB resource configuration should be defined for PSSCH test case with 30km/h.

The other issues needed to be solved is how to configure the sub-channel size, which is still controversial. The two different views about sub-channel size based on last RAN4 meeting’s discussion are listed as followings:
· Option 1: 10 PRB sub-channel size and number of allocated sub-channels is 2
· Option 2: 20 PRB sub-channel size with 10 RB size for PSCCH
It introduces multiple sub-channel size number (e.g., 2) in option 1. However, it can’t see obvious benefit when configuring multiple sub-channel size and may also some controversial understanding about DMRS configuration. In contrast, the single sub-channel size is very simple configuration. Thus, we prefer option 2 is better choice for single link PSSCH sub-channel configuration.
[bookmark: _Ref61439959][bookmark: _Ref61444970]Proposal 4: 20 PRB sub-channel size should be defined for PSSCH testing configuration.
PSFCH periodicity and DMRS pattern configuration
According to the RAN1’s discussion, the DMRS pattern configuration is highly related to PSFCH periodicity. However, the PSFCH periodicity is still pending. Thus, we need to discuss PSFCH periodicity firstly and then consider DMSR pattern configuration.
After several RAN4’s meeting discussion, the candidate options for single link PSSCH configuration is listed as following:
· PSFCH periodicity
· Option 1: 1 periodicity 
· Option 2: 4 periodicity


[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.
[bookmark: _Ref61444971]Proposal 5: The PSFCH periodicity is 1 for PSSCH test configuration.
We had agreed that 2 DMRS symbols is enough for lower velocity (e.g., 30km/h) PSSCH configuration because no matter whether to configure PSFCH in one slot, the minimum DMRS is the same, which only impact the DMRS symbol position. We had a tentative agreement that the maximum DMRS symbol is needed for 500km/h PSSCH testing configuration. However, PSFCH configuration is the bottleneck for maximum DMRS symbols. Since we prefer the PSFCH periodicity is 1, the maximum DMRS symbols are 3 for PSSCH test configuration with 500km/h.
[bookmark: _Ref61444973]Proposal 6: 3 DMRS symbols are configured for PSSCH test case with 500km/h.
Whether to define 256QAM case
We had agreed that 256QAM reception is an optional UE capability in RAN4#96 meeting, but whether to define the 256QAM Demod teat case is still pending, which needs to be further discussed. From our perspective, 256QAM may need a high SNR (above 20dB), 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: _Ref61444974]Proposal 7: Not to define 256QAM demodulation for PSSCH test case.
Whether to define gNB based sync
In last RAN4#96 e-meeting, we had agreed that GNSS based synchronization reference was used for PSSCH demodulation test. But whether to introduce the gNB based sync is still FFS as listed following:
· Test for gNB based sync
· Option 1: Define performance requirement with 1300Hz FO and ±24Ts TO
· Option 2: Do not define performance requirement
From our understanding, it doesn’t need to introduce PSSCH test case with gNB based sync. From 38.133, the timing error about GNSS and gNB are the same at 30kHz SCS, which can be guaranteed by GNSS based sync test. From Intel’s contribution in [3], it considers the Doppler frequency impact for calculating the gNB sync source’s frequency offset. If the GNSS sync source also consider the Doppler frequency impact, the frequency offset between GNSS based sync source and gNB based sync source is proximately equal.
[bookmark: OLE_LINK5][bookmark: OLE_LINK7]Proposal 10: Not define gNB based sync reference source for PSSCH test case.
2.2. Single link PSCCH
Payload size of PSCCH configuration
About the single link PSCCH configuration parameter, we made good progress and only one issue about the payload size about PSCCH configuration is needed to further discussion. Actually, almost the filed bits have been agreed in last meeting, only one field bits of “Frequency resource assignment” are still pending, which depends on the sub-channel size. As discussed in Proposal 4, we suggest 20 PRBs sun-channel size is used for test configuration, so, the “Frequency resource assignment” are 2 bits and the payload size is 24 bits.
Proposal 10: The payload size are 24 bits for single link PSCCH configuration.
2.3.  PSCCH/PSSCH decoding capability test
Channel Bandwidth configuration
In last RAN4 meeting, we had a long discussion about the channel bandwidth. However, the CBW for PSCCH/PSSCH decoding capability test is still pending. The discussion conclusion is listed as following:
· CBW/SCS
· Need to further check on the supporting CHBW sets on V2X band, mandatory or optional and typical deployment scenarios, RAN4 planned to make decision among 40MHz and 20MHz in RAN4#98e.
From our understanding, the current specification doesn’t define UE dedicated signalling to inform UE which channel bandwidth should be supported. The purpose of this case is to test the UE’s decoding capability, if the UE pass the maximum decoding capability, it definitely can pass lower decoding capability test. In addition, considering the LTE V2X’s decoding capability, NR should define the PSCCH/PSSCH decoding capability test with higher channel bandwidth.
[bookmark: _Ref54079369]Proposal 8: 40MHz CBW should be configured for PSCCH/PSSCH decoding capability test.
Whether to verify 2*floor(NRB /10 RBs) capability
In RAN1 #101 e-meeting, 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)}



In last RAN4 meeting, one company proposes that defining the PSCCH/PSSCH decoding capability test based on 2*floor(NRB /10 RBs) capability, which means that it need to configure at least 2 TX UEs per sub-channel. Although RAN1 defines this capability, we don’t think it is a typical configuration for NR V2X. Owing to the congestion control mechanism, the V2X UE can maximally avoid this configuration. Besides, according to TS 38.214, UE is not required to decode more than one PSCCH at each PSCCH resource candidate as described following:
	8.3 UE procedure for receiving the physical sidelink shared channel 
For sidelink resource allocation mode 2, a UE upon detection of SCI format 1-A on PSCCH can decode PSSCH according to the detected SCI formats 2-A and 2-B, and associated PSSCH resource configuration configured by higher layers. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate.



[bookmark: _Ref61444976]Proposal 9: Not to verify 2*floor(NRB /10 RBs) capability for PSCCH/PSSCH decoding capability test.
PSFCH configuration for decoding capability test
[bookmark: OLE_LINK2]There is one controversial issue about whether to configure the PSFCH in this test case. One company thinks that PSFCH may not be able to indicate the PDCCH decoding results. Actually, we can configure the PSFCH periodicity equal 1 in case setting and ensure that there are enough feedback resource, and also can make 2nd SCI and PSSCH can have enough performance (e.g., adjust 2nd SCI beta value and MCS, etc.). What’s more, we had agreed that “PSFCH feedback instead of AT commands can be used to test NR V2X UE’s performance” in RAN4 #96 e-meeting and other test cases also configure PSFCH for reception feedback. Considering the conformance test, we prefer that all test cases need to configure PSFCH instead of AT commands.
[bookmark: _Ref61444977]Proposal 10: Configure PSFCH within every slot in PSCCH/PSSCH decoding capability test.
2.4. 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 needs 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 11: 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: PSSCH testing configuration with 64QAM for 30km/h relative velocity should be defined.
Proposal 2: Not define 16QAM for 260km/h relative velocity for PSSCH testing configuration.
Proposal 3: 20 PRB resource configuration should be defined for PSSCH test case with 30km/h.
Proposal 4: 20 PRB sub-channel size should be defined for PSSCH testing configuration.
Proposal 5: The PSFCH periodicity is 1 for PSSCH test configuration.
Proposal 6: 3 DMRS symbols are configured for PSSCH test case with 500km/h.
Proposal 7: Not to define 256QAM demodulation for PSSCH test case.
Proposal 8: 40MHz CBW should be configured for PSCCH/PSSCH decoding capability test.
Proposal 9: Not to verify 2*floor(NRB /10 RBs) capability for PSCCH/PSSCH decoding capability test.
Proposal 10: Configure PSFCH within every slot in PSCCH/PSSCH decoding capability test.
Proposal 11: Not to define SDR with active sidelink test case.
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