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Introduction
In last meeting, the WF [1] and simulation assumption [2] for single link tests for NR V2X demodulation was approved, and there are still open issues for PSSCH demodulation tests. 
· Modulation order, PSSCH sub-channel size, PSFCH periodicity, propagation condition, DRMS pattern 
Also, test cases for 256QAM and gNB synchronization based demodulation are FFS. In this contribution, we provide our views on the open issues for PSSCH demodulation, and simulation results based on [2] are provided.

Discussion
Test cases for PSSCH demodulation 
In last meeting, RAN4 has discussed test cases for PSSCH demodulation were discussed, and RAN4 agreed to introduce Test 1 (QPSK for 500km/h relative velocity). However, additional test cases for other modulation order were not agreed, and following options were listed. 
· Option 1: [Test 2] 16QAM for 260km/h relative velocity 
· Option 2: [Test 3] 64QAM for 30km/h relative velocity 
· Option 3: both option 1 and option 2 
NR V2X supports up to 64QAM modulation order, and optionally 256QAM modulation, so RAN4 should define performance requirements for the highest modulation order supported by UE. And this is the principle that defined the performance requirements in LTE V2X. If the performance for Test 1 and option 2 are verified, option 1 would be redundant test for NR V2X UE from performance verification perspective. 
· Observation 1: In general, the performance requirements for the highest modulation order supported by a UE is defined in RAN4 demodulation.
· Proposal 1: Introduce option 2 (64QAM for 30km/h relative velocity) for additional PSSCH demodulation test

QPSK for 500km/h relative velocity (Test 1)
Sub-channel size
20 PRB for PSSCH resource allocation was agreed, but the sub-channel size is FFS with following options
· 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
Regardless of the sub-channel size, the performance for both options is exactly the same, and only different thing is the resource pool configuration. Basically, the purpose of demodulation performance is receiver performance given reference measurement channel, so the sub-channel size is not important factor to define performance requirements. So RAN4 should focus on other factors rather than sub-channel size.
· Observation 2: The sub-channel size is not key factor to define PSSCH performance requirements.
· Proposal 2: Focus on discussion of remaining parameters rather than sub-channel size.

PSFCH periodicity and DMRS pattern
There are two options for PSFCH periodicity and DMRS pattern as follow:
· Option 1: 1 periodicity and 3 DMRS symbols
· Option 2: 4 periodicity and {3, 4} DMRS symbols
RAN1 has specified various DMRS configurations depending on number of symbols, PSCCH configuration, and number of DMRS symbols. RAN4 needs to consider as many configurations as possible for demodulation performance requirements. The general use cases for the configuration of 4 DMRS symbols is for high speed. So, to verify demodulation using various DMRS configuration and high speed scenario, option 2 is reasonable. 
· Proposal 3: 4 periodicity and {3, 4} DMRS symbols as option 2.

Propagation condition and control channel configuration
In the last meeting, one company raised error flow issue for high speed scenario under TDLA30 propagation condition. So RAN4 decided to study other propagation condition and/or 3 symbols for PSSCH in this scenario. Figure 1 shows the PSSCH BLER performance according to different propagation condition, number of PSCCH symbols, and DMRS configurations. Error flow is slightly observed for TDLA30 and 3 symbol DMRS configuration, but the performance for {3, 4} symbol DMRS configuration can be considered to define requirements. Also, TDLB100 propagation condition can be reasonable solution to avoid error flow effect.
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Figure 1 PSSCH performance according to propagation condition/PSCCH symbol/DMRS configuration

· Observation 3: Error flow is observed for TDLA30 propagation condition with 3 symbol DMRS configuration.
· Observation 4: The performance for {3, 4} symbol DMRS configuration or TDLB100 propagation condition is feasible to define performance requirement.
· Proposal 4: Consider {3, 4} symbol DMRS configuration under TDLA or TDLB propagation condition to define performance requirements for 500km/h relative velocity test case.

64QAM for 30km/h relative velocity 
PRB for PSSCH resource allocation
Two options for PRB size are listed in the last RAN4 meeting.
· Option 1: Align with Test 1
· Option 2: 10 PRB
20 PRB size for 500km/h relative velocity test was agreed. To verify other PRB size and minimum sub-channel size, 10 PRB allocation could be considered as similar to LTE V2X test cases. So, option 2 is slightly preferred. 
· Proposal 5: Use 10 PRB PSSCH allocation for 64QAM under low velocity test
PSFCH periodicity
For PSFCH periodicity, 4 periodicity should be considered for the same reason as in 2.1.1.
· Proposal 6: PSFCH periodicity should be 4.

Others
Two test cases for 256QAM demodulation and gNB synchronization based demodulation are FFS. Since the basic demodulation requirements are still under discussion, we prefer to focus on the basic demodulation requirements in this release and handle those two test cases in the future release. 
· Proposal 7: Postpone 256QAM demodulation and gNB synchronization based demodulation to the future release.

Simulation results 
Figure 2 is PSSCH demodulation performance for 16QAM and 64QAM based on simulation assumption [2], and Figure 1 is for QPSK tests.
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Figure 2 PSSCH demodulation performance for 16QAM and 64QAM


Conclusion 
In this contribution, we provide our views on PSSCH demodulation test cases and simulation results, and we propose
· Proposal 1: Introduce option 2 (64QAM for 30km/h relative velocity) for additional PSSCH demodulation test
· Proposal 2: Focus on discussion of remaining parameters rather than sub-channel size.
· Proposal 3: 4 periodicity and {3, 4} DMRS symbols as option 2.
· Proposal 4: Consider {3, 4} symbol DMRS configuration under TDLA or TDLB propagation condition to define performance requirements for 500km/h relative velocity test case.
· Proposal 5: Use 10 PRB PSSCH allocation for 64QAM under low velocity test
· Proposal 6: PSFCH periodicity should be 4.
· Proposal 7: Postpone 256QAM demodulation and gNB synchronization based demodulation to the future release.
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