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Introduction
In RAN4#97e meeting, a WF and simulation assumption [1,2] are agreed. In this contribution, we provided views on the open issues listed in [1].
Discussion
PSSCH demod test 
Open issues in simulation assumptions for PSSCH demod test are discussed in the following.
· High speed test
In previous meeting, 20RB allocation is agreed for high speed test. However, we still observe 5% BLER error floor for 20RB allocation. Given that the passing criterion is 10% BLER, the implementation margin is too small, especially for high mobility case in which the channel condition is less stable.

In LTE V2X demod requirement, EVA channel is considered. RMS delay spread is closer to the TDL_B 100ns channel model than TDL_A 30ns. With TDL_B 100ns channel, we got the following results:

Now the error floor dropped to below 2% BLER. 
[bookmark: _GoBack]We briefly explained the effect of larger delay spread in previous meeting contribution, here we summarize it again: the main contributor to the error floor is the deviation in frequency offset estimation. Frequency offset estimation is inaccurate because channel correlation across symbols are low, due to large Doppler spread in high speed scenario. TDL_A 30ns channel has low delay spread, hence channel is flat on frequency domain. REs in the same subchannel experience have the same channel on frequency domain, averaging across frequency domain can not reduce the variation across two DMRS symbols on time domain. By replacing TDL_A 30ns by TDL_B 100ns, which has larger channel variation on frequency domain, averaging across REs can reduce the error introduced by Doppler spread on frequency offset estimation, therefore achieve better performance.
Therefore, we propose to use TDL_B 100ns channel for high speed test. 
Proposal 1: Use TDL_B 100ns channel for high speed test.
PSFCH periodicity of 4 slots is a more common configuration, as it reserves more resources for data transmission, therefore, we prefer PSFCH periodicity of 4 slots.
Proposal 2: PSFCH periodicity is set to 4.
· Low and mid speed test
Besides the high speed tests, two other PSSCH tests were discussed, including 16QAM for 260km/h and 64QAM for 30km/h tests. We believe that 64QAM for 30km/h is necessary, since high order modulation can verify the LLR calculation and decoder performance. Given that channel estimation performance can be verified by high speed tests, the two tests (500km/h and 30km/h) are enough to cover PSSCH demod performance verification.
In previous meeting, proponents of 260km/h test argue that 260km/h is the most typical scenario (as listed in TS 22.186) and therefore should be tested. We agree that the performance of typical scenario is crucial for the system, but RAN4 requirements should be designed to achieve best coverage in terms of scenarios with minimum sets of tests. As explained previously, important functional blocks in demodulation, including channel estimation, LLR calculation and decoder are all verified by low speed with high MCS and high speed with low MCS tests. Therefore, if these two tests are passed, we believe that the additional test of 260km/h can be passed without issue. However, if 260km/h test is chosen instead of 30km/h, highest modulation order is not covered. It is possible that UE passing lower modulation order tests may not have satisfactory performance in higher modulation order, therefore a coverage hole is presented in the V2X demod requirement. 
Proposal 3: Introduce 64QAM, 30km/h relative speed test, but do not introduce 16QAM, 260km/h relative speed test.
· DMRS configuration
DMRS configuration should be chosen to maximize throughput. For low speed, less number of DMRS is preferred since channel variation on time domain is small, leaving more REs to data can enhance throughput; on the other hand, for high speed, channel variation on time domain is much larger, more DMRS is needed to capture the channel variation across time domain to ensure success decoding rate. Therefore, for 500km/h high speed test, 4 DMRS should be used when no PSFCH symbol is configured.
If 260km/h speed test is introduced, 4 DMRS should be used, since error floor is presented when 3 DMRS is used (w/o PSFCH case):

With PSFCH, we also observe larger error floor with 2 DMRS:

Proposal 4: For 500km/h high speed test, {4,3} DMRS should be used when {w/o PSFCH, w/ PSFCH} configured. Same for 260km/h if the test is introduced.
· Subchannel size
In a V2X network, in order to maximize system capacity to accommodate more SL UEs and transmissions, subchannel size of 10RB is the most common choice. Moreover, since less RBs are allocated, less RSREs are available for channel estimation and this becomes the bottleneck scenario. As we showed in the following simulation results, subchannel size of 10RB has larger BLER than 15RB. Therefore, we propose to define the requirement based on subchannel size of 10RB except high speed test.

Proposal 5: Define the requirement based on subchannel size of 10RB for low speed (30km/h) test.
· 256QAM demod test
256QAM reception is an optional capability, as agreed in RAN4#96e meeting. However, it is expected to have many UE supports this feature, as it provides better spectrum efficiency and is useful when multimedia or real-time applications are considered. In order to guarantee the performance of the UEs supporting 256QAM reception, 256QAM demod test needs to be introduced. 
In RAN4#97e meeting, companies show concern for SNR range and feasibility under different mobility condition. We agree that 256QAM is not feasible in low SNR or high mobility. However, for many applications, including entertainment, the most likely use case is low speed and short range communication, and this is exactly the scenario that 256QAM transmission might be helpful. 
Another concern raised by companies is for demod scope and work load if 256QAM is included. In order to simplify the discussion, 256QAM test can inherit low speed PSSCH demod test configuration, only change the MCS to lowest one in 256QAM (MCS 20). Simulation shows that 10% BLER is achievable with configurations identical to low speed PSSCH demod test except MCS.

Proposal 6: Define 256QAM PSSCH demod test with the same configuration as low speed PSSCH demod test configuration, only change the MCS to lowest one in 256QAM (MCS 20).
PSCCH and PSBCH demodulation test
Open issues in simulation assumptions for PSSCH and PSBCH demod test are discussed in the following.
· SCI-1 payload size
As discussed in PSSCH demod test, 10RB subchannel size is the most common and useful allocation, hence PSCCH demod test should follow this configuration and derive SCI-1 payload size accordingly. Based on the WF agreed in previous meeting, the SCI-1 payload size should be 26.
Proposal 7: SCI-1 payload size is set to 26 bits.
Conclusions
Proposal 1: Use TDL_B 100ns channel for high speed (500km/h) test.
Proposal 2: PSFCH periodicity is set to 4.
Proposal 3: Introduce 64QAM, 30km/h relative speed test, but do not introduce 16QAM, 260km/h relative speed test.
Proposal 4: For 500km/h high speed test, {4,3} DMRS should be used when {w/o PSFCH, w/ PSFCH} configured. Same for 260km/h if the test is introduced.
Proposal 5: Define the requirement based on subchannel size of 10RB for low speed (30km/h) test.
Proposal 6: Define 256QAM PSSCH demod test with the same configuration as low speed PSSCH demod test configuration, only change the MCS to lowest one in 256QAM (MCS 20).
Proposal 7: SCI-1 payload size is set to 26 bits.
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