3GPP TSG-RAN WG4 Meeting #98-e
R4-2101361
Electronic Meeting, Jan. 25th – Feb. 5th, 2021
Title: 
Discussions on PSFCH decoding capability test 
Source: 
Huawei, HiSilicon
Agenda item:
7.3.6.2
Document for:
Discussion
1   Background
At last meeting, test design for PSFCH decoding capability test were discussed [1]. The open issues and agreements are shown as follows:

	· Test design
· N UEs transmit PSFCH one by one following procedure from Section 16.3 of TS 38.1213

· N is {5, 15, 25, 32, 35, 45, 50, 64} depending on UE capability
· Just for information. Example for 20 MHz, 1 sub-channel and PSFCH periodicity 1

· When N is not larger than 51, all N UEs should transmit one by one from RB 0 to A-1 with CS pair index 0.  When N=64, UE i,  0≤i≤50 should transmit PSFCH one by one from RB 0 to 50 with CS pair index 0, the remaining 13 UEs (i.e. UEi, 51≤i≤63) should transmit PSFCHs from RB 0 to RB 12 with CS pair index 3.

· CBW/SCS
· Option 1: 20 MHz, 30 kHz 
· Option 2: 40 MHz, 30 kHz
· Number of sub-channels
· Option 1: 1
· Option 2: Maximum possible for considered scenario (i.e. 5 for 20 MHz and 10 for 40 MHz)
· PSFCH periodicity 1
· Feedback mode: ACK/NACK

· Propagation conditions
· Static propagation condition without external noise
· Test metric
· Pr(DTX to ACK)<1% and Pr(ACK miss)<1% 


In this contribution, we will give our and further discussions.
2   Discussions 
CBW/SCS
From our understanding, if we set 40 MHz, it will force the test UE to support 40MHz bandwidth on band n47. On band n47, the 20MHz is allocated for LTE V2X, the remaining bandwidth for NR V2X is only 50MHz and operators may not be able to allocate enough bandwidth such as 40MHz for NR V2X, so we prefer to test 20 MHz bandwidth. 20 MHz is more commonly used and can be supported by most UEs compared to 40MHz. 

Proposal 1: Use 20MHz for PSFCH decoding capability test.
Test metric
If we use 20MHz to test, two CS pairs will be multiplexed on some RBs, we do a simulation to verify the performance for this scenario. The channel is AWGN, antenna configuration is 1T2R, two users use CS pair {0, 6} and {3, 9} separately and for case with 1 user, CS pair {0,6} is used. The simulation results are provided in Figure 1.
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Figure 1: Simulaion results for 2 CS pair multiplexed scenario.
From the simulation results we can see that SNR @ 1% of ACK miss for case with 2 CS pairs multiplexed is 3.5dB higher than case with 1 CS pair. When SNR is larger than 3dB, 1% of ACK miss can be achieved. Meanwhile, when no external noise is input (SNR is infinite), the probability of ACK miss for both cases are close to 0. Therefore, it is feasible to use 2 CS pairs multiplexed for PSFCH decoding capability test.
Observation 1: When no external noise is input (SNR is infinite), the probability of ACK miss for 2 CS pairs multiplexed and 1 CS pair are close to 0.

Proposal 2: It is feasible to use 2 CS pairs multiplexed for PSFCH decoding capability test.
Number of sub-channels
For option 1, the subchannel size is 50RBs and 1 subchannel is allocated, all 51 RBs (for 20MHz) are allocated for PSFCH transmission and all RBs are used for feedback for only 1 subchannel. For option 2, the subchannel size is 10RBs and 5 subchannels are allocated, 50RBs are allocated for PSFCH transmissions and every 5 RBs are used for feedback for 1 subchannel. 
Both two options are feasible and don’t have big difference. 
3   Conclusion
In this contribution, we give our discussions on PSFCH decoding capability test. The proposals and observations are:
Proposal 1: Use 20MHz for PSFCH decoding capability test.
Observation 1: When no external noise is input (SNR is infinite), the probability of ACK miss for 2 CS pairs multiplexed and 1 CS pair are close to 0.

Proposal 2: It is feasible to use 2 CS pairs multiplexed for PSFCH decoding capability test.
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