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Introduction
In RAN4#96e 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.
· Relative speed
Since vehicles can run in low speed in congested traffic, and high speed in freeway, both scenarios are very common in practice, performance in both low and high speed requirement are needed to guarantee V2X system performance. We propose to introduce the following requirement: (1) low speed 30km/h (2) high speed 500km/h.
However, with 500km/h under TDL-A, our simulation shows that 10% BLER is not achievable.

Based on our analysis, the major degradation is from frequency offset estimation. Frequency offset estimation is inaccurate because channel correlation across symbols are low, due to large Doppler spread in high speed scenario. The following configuration changes can reduce frequency offset estimation error:
(1) 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. Therefore, replacing TDL_A 30ns by TDL_C 300ns, averaging across frequency domain can reduce the effect of Doppler spread on frequency offset estimation, therefore achieve better performance, as simulation results show in the below figure.

(2) More number of DMRS symbols can reduce frequency offset estimation error by averaging across multiple sets of symbol pairs on time domain then eliminating part of channel variation introduced by large Doppler spread. More DMRS symbols can be obtained by more subchannel allocation or not configuring PSFCH. Our simulation shows that with subchannel size = 10RB, 10% BLER is achieved at 2.88dB, with error floor 4.5%, while subchannel size = 20RB, 10% BLER is achieved at 0.81dB, with error floor 2.4%. Note that increase number of RB also covers larger segment on frequency domain, more instances of channel variation are sampled and averaged to derive frequency offset estimation, which improves its accuracy.
Proposal 1: Introduce two tests for PSSCH with 64QAM MCS table with low speed 30km/h and high speed 500km/h. For high speed tests, consider the following configurations (a) TDL_C 300ns channel (b) More subchannel allocation (c) Not configuring PSFCH. (a)+(b) is preferred in our opinion.
· 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. 
However, if PSFCH and only 1 subchannel of 10 RB are configured, only two DMRS symbols are available under 3 DMRS symbol configuration. The difference between 3 and 2 DMRS symbol configurations are the location of DMRS symbols. Less extrapolation is needed for 2 DMRS symbol configuration, therefore still can achieve slightly better performance, as simulation results for DMRS show below:

Proposal 2: Configure 2 DMRS symbol for PSSCH low speed test.
· MCS
MCS selection also depends on speed. In low speed scenario, since channel estimation is more accurate, higher MCS can be supported, while in high speed scenario, lower MCS is recommended due to unavoidable channel estimation performance degradation under high Doppler spread condition. In RAN4#96e, companies agreed to use LTE configuration as a starting point, we propose to follow the MCS (code rate and modulation order) settings in LTE requirement: MCS 21 for low speed, and MCS 4 for high speed.
Proposal 3: PSSCH tests MCS configuration: MCS 21 for low speed, and MCS 4 for high speed
· 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 4: Define the requirement based on subchannel size of 10RB for all PSSCH tests except high speed.
· 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#96e meeting, companies show concern 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 5: 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).
· Beta value for SCI-2
For simplicity, set beta = 2.25 for all the PSSCH tests, as it is a practical value leads to appropriate SCI-2 code rate.
Proposal 6: Set beta = 2.25 for all PSSCH tests.
PSCCH and PSBCH demodulation test
Open issues in simulation assumptions for PSSCH and PSBCH demod test are discussed in the following.
· PSCCH scenario speed
In LTE, relative speed of 260km/h is used in PSCCH test. Since we agreed to only have one test for PSCCH, following LTE using mid-range speed is a better choice to make the requirement representative for different application scenarios.
· SCI-1 payload size
Our proposal for SCI-1 payload size is calculated from the following table, to align with PSSCH demod test and most common settings.
	Field
	Number of bits
	

	Priority
	3
	

	Frequency resource assignment
	6 
	#subchannel = 10, max num reserve = 2

	Time resource assignment
	5
	max num reserve = 2

	Resource reservation period
	0
	Multi reserve resource is not configured

	DMRS pattern
	2
	14 symbols, 3 DMRS pattern

	2nd stage SCI format
	2
	

	Beta offset indicator
	2
	

	Number of DMRS ports
	1
	

	MCS
	5
	

	Reserved
	2
	NumReserveBits = 2

	Total
	28
	


Proposal 7: Use relative speed of 260km/h and SCI 1 payload size = 28bits in PSCCH test.
· PSBCH scenario speed
Vehicles can run with high speed mostly in outdoor freeway with open air, in which GPS signal is widely available. Therefore, PSBCH decoding is performed most likely in low speed scenario, hence we propose to follow LTE to have relative speed 30km/h (180Hz Doppler spread) for PSBCH requirement
· PSBCH repetition
Since UE can’t perform joint detection across PSBCH repetitions, to simplify test configuration, we prefer no PSBCH repetition in one SLSS period.
Proposal 8: Use 30km/h relative speed and no repetition for PSBCH test.
PSFCH detection requirement
Open issues in simulation assumptions for PSFCH detection test are discussed in the following.
· Cyclic shift
To simplify the test configuration, we propose to have only 1 PSFCH allocated in this performance test. 
· Statistics to be collected
[bookmark: _GoBack]For option 2 (ACK/NACK type) PSFCH, since UE knows how many PSFCHs are expected, UE can use this information to avoid missing ACK/NACK. Therefore, the statistics should be Pr(NACK to ACK) < 0.1%. For option 1 (NACK only) type, the statistics should be Pr(NACK miss) < 1%.
Proposal 9: Consider 1 PSFCH in PSFCH detection performance test. Statistics to be collected:
Option 2 (ACK/NACK type): Pr(NACK to ACK) < 0.1%.
Option 1 (NACK only type): Pr(NACK miss) < 1%.
Conclusions
Proposal 1: Introduce two tests for PSSCH with 64QAM MCS table with low speed 30km/h and high speed 500km/h. For high speed tests, consider the following configurations (a) TDL_C 300ns channel (b) More subchannel allocation (c) Not configuring PSFCH. (a)+(b) is preferred in our opinion.
Proposal 2: Configure 2 DMRS symbol for PSSCH low speed test.
Proposal 3: PSSCH tests MCS configuration: MCS 21 for low speed, and MCS 4 for high speed
Proposal 4: Define the requirement based on subchannel size of 10RB for all PSSCH tests except high speed.
Proposal 5: 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 6: Set beta = 2.25 for all PSSCH tests.
Proposal 7: Use relative speed of 260km/h and SCI 1 payload size = 28bits in PSCCH test.
Proposal 8: Use 30km/h relative speed and no repetition for PSBCH test.
Proposal 9: Consider 1 PSFCH in PSFCH detection performance test. Statistics to be collected:
Option 2 (ACK/NACK type): Pr(NACK to ACK) < 0.1%.
Option 1 (NACK only type): Pr(NACK miss) < 1%, or Pr(DTX to NACK)<1% (if we have DTX).
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