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Introduction
In the RAN4 #98-e meeting, WF on multiple link tests for NR V2X demodulation performance was agreed [1] and the following agreements were reached.
	· Test design for UE supporting n48 HARQ processes
· Add the following test to verify UE support receive 48 HARQ processes per slot: “For verification of n48, the first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel. The next 17 UEs transmit signal one by one circularly for every slot and in the second subchannel
· Sub-channel size: 10 PRBs
· SCI stage 2 configuration: Payload = 35 Bits,  = 2.5
· MCS
· MCS 28
· [bookmark: _Hlk68108779]Rx assumptions for simulation alignment
· Option 1: 600 Hz frequency offset and 12 Ts time offset 
· Option 2: 0 Hz frequency offset and 0 Ts time offset 
· Companies are encouraged to prepare link level simulation results for Option 1 and Option 2 in the next RAN4 meeting for scenarios with and without soft combining
· How to define the requirements for different supported max number of HARQ process
· One set of performance requirements based on the results of n64


In this paper we provide our view on remaining open issues for V2X multiple link HARQ soft buffer combing test.
Discussion
One of the open questions from the previous meeting is Rx assumptions on frequency and time offset for simulation alignment. During the test we can control the frequency and time offset values at the transmitter side. However, frequency and time offset, which can observed at the receiver side (DUT), is up to implementation and should satisfy the requirements: FO value shall be not larger than ±0.1 PPM and TO value shall be not larger than ±12 Ts. Therefore, as a part of requirements definition, we need to take into account that different UEs with different frequency and timing tracking accuracy will be tested. To understand the impact of different UE implementations on performance, we analyze the two corner cases from agreed WF: Option 1 “The worst case” (600 Hz and 12 Ts) and Option 2 “Ideal case” (0 Hz and 0 Ts). In Figure 1 we provide the results for UEs with different CFO and TO assumptions and with and without HARQ combining functionality.
	

	[bookmark: _Ref68107792]Figure 1. Simulation results for HARQ soft buffer combing test.


From this figure we can observe that non-zero CFO and TO RX assumptions have impact only on UE performance without HARQ combining functionality. The potential reason of such observation is different SNR regions for UEs with and without HARQ combining functionality (for lower SNR region, AWGN is dominant factor in comparison to ICI; for higher SNR region, AWGN becomes less dominant in comparison to ICI and ICI leads to performance degradation). Based on such observation, taking into account that requirements will be defined based on results with HARQ combining functionality, we can keep open the Rx assumptions on CFO and TO values and each company can provide results for any of considered option
Observation:	No performance difference is observed between cases with CFO 600 Hz/ TO 12 Ts and CFO 0 Hz/ TO 0 Ts for scenarios with HARQ combining functionality.
In Table 1 we provide alignment results for scenario with RX CFO 600 Hz and TO 12 Ts. Also, this table contains the impairments results for HARQ soft buffer combing test.
[bookmark: _Ref68109307]Table 1. Summary of HARQ soft buffer combing test.
	Alignment results
	Impairment results

	8.4
	10.9


Conclusion
In this paper we provided view on Rel-16 V2X multiple link HARQ soft buffer combing test and made the following observation:
Observation:	No performance difference is observed between cases with CFO 600 Hz/ TO 12 Ts and CFO 0 Hz/ TO 0 Ts for scenarios with HARQ combining functionality.
Also, in this paper we provided our alignment and impairment results for HARQ soft buffer combing test.
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