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1. Introduction
In last RAN4 meeting, there is discussion on the demodulation impact due to enhancement to support HST-SFN deployment scenario, and a WF war agreed [1]. This contribution provides further discussion on this topic.
2. Discussion 
The enhancement to support HST-SFN deployment scenario include two parts: scheme A, which is per-TRS based doppler frequency estimation (i.e. UE based solutions for HST-SFN deployment) and scheme B, which is TRP-based pre-compensation scheme (i.e. NW based solutions for HST-SFN deployment).
According to the agreements in previous meeting, it was agreed to introduce PDSCH requirements for HST SFN scheme A, and FFS for scheme B. The candidate options are duplicated as following.
	•
Option 1: Yes

· Option 1a: scheme A and scheme B with test applicability rule: If UE pass HST-SFN scheme A test cases, UE can skip HST-SFN scheme B test cases

· Option 1b: scheme A and scheme B with test applicability rule: If UE supporting both HST SFN scheme A and B and supporting both 15kHz SCS and 30kHz SCS, then UE shall only pass schemeA 15kHz and schemeB 30kHz requirements.

•
Option 2: No

•
Option 3: do not introduce PDSCH requirements for SFN scheme B and define the following test applicability rule to guarantee performance with this scheme:

· If UE passes the existing test cases (demodulation requirement for HST-SFN with high Doppler shift), the performance of SFN scheme B is guaranteed


For scheme B, the motivation is to enable Doppler shift pre-compensation at gNB side for SFN-based downlink transmission so that the UE will not experience significant different Doppler shifts from different TRPs. According to RAN1 discussion, TRP-based pre-compensation is supported. The basic idea is that PDCCH/PDSCH from TRP(s) is transmitted with frequency offset pre-compensation determined based on the received uplink signal/channel. In general, RAN1 agreed three high-level steps for scheme B.
· 1st step: Transmission of the TRS resource(s) from TRP(s) without pre-compensation

· 2nd step: Transmission of the uplink signal(s)/channel(s) with carrier frequency determined based on the received TRS signals in the 1st step

· 3rd step: Transmission of the PDCCH/PDSCH from TRP(s) with frequency offset pre-compensation determined based on the received signal/channel in the 2nd step
With this approach of pre-compensation at gNB, even with high frequency and high velocity, the doppler frequency shift experienced by UE is not so large. But it is noted that there is still residual doppler shift. Since UE still need to handle multi-path with doppler shift, it is better to guarantee UE demodulation performance.
On one hand, according to current specification, there are demodulation requirements for HST-SFN with high doppler shift (i.e. with doppler shift of 1667Hz). In order to guarantee the performance of TRP-based pre-compensation, the direct way is to define new demodulation performance requirements for scheme B. To reduce test effort, it can be considered to introduce applicability rule: if UE passes the existing test cases, the performance of TRP-based pre-compensation are also guaranteed. 
On the other hand, according to the discussion in last meeting, companies mentioned that from UE feature aspect, supporting HST scheme A, HST-SFN scheme B under HST_SFN channel are different features. For SFN-Scheme A, UE need to simultaneously track two TCI states with QCL type-A information (5 channel parameters each RRH, with total 10 parameters) including Doppler shift and delay information from two RRHs. For SFN-Scheme B, UE need to simultaneously track two TCI states with QCL Type-A for one TCI state and another TCI state with only {average delay, delay spread} information (total 7 parameters). From this point of view, it is necessary to define requirements for scheme B to verify the processing. 
Taking above consideration into account, we see the necessity to introduce PDSCH requirements for scheme B. And in order to reduce the test effort, applicability rule can be considered. Whether the applicability rule is between scheme B and existing requirements or between scheme A and scheme B, can be further discussed.
Proposal 1: for scheme B, it is proposed to define PDSCH requirements, and applicability rule is introduced. The details of applicability rule can be further discussed, the candidate options are:

· Option 1a: If UE pass HST-SFN scheme A test cases, UE can skip HST-SFN scheme B test cases

· Option 1b: If UE supporting both HST SFN scheme A and B and supporting both 15kHz SCS and 30kHz SCS, then UE shall only pass scheme A 15kHz and scheme B 30kHz requirements.
· Option 2: If UE passes the existing test cases (demodulation requirement for HST-SFN with high Doppler shift), UE can skip HST-SFN scheme B test cases
In last meeting, it was agreed to reuse existing Rel-16 HST-SFN test set-up as a baseline, but maximum doppler shift for 15KHz SCS is FFS. In Rel-16 NR HST, the maximum doppler shift is 870Hz for 15KHz SCS considering UE implementation. In Rel-17 HST-SFN enhancement, both scheme A and scheme B can reduce the effort on UE side, from this point of view, we are fine with 972Hz doppler shift for 15KHz SCS.
Proposal 2: for maximum doppler shift for 15KHz SCS, both 870Hz and 972Hz are OK.
3. Conclusion
This contribution provides discussion on UE demodulation for the enhancement to support HST-SFN deployment scenario. The proposals are:
Proposal 1: for scheme B, it is proposed to define PDSCH requirements, and applicability rule is introduced. The details of applicability rule can be further discussed, the candidate options are:

· Option 1a: If UE pass HST-SFN scheme A test cases, UE can skip HST-SFN scheme B test cases

· Option 1b: If UE supporting both HST SFN scheme A and B and supporting both 15kHz SCS and 30kHz SCS, then UE shall only pass scheme A 15kHz and scheme B 30kHz requirements.
· Option 2: If UE passes the existing test cases (demodulation requirement for HST-SFN with high Doppler shift), UE can skip HST-SFN scheme B test cases

Proposal 2: for maximum doppler shift for 15KHz SCS, both 870Hz and 972Hz are OK.
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