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1. Introduction
At the last RAN4 meeting, we discussed Rel-17 HST-SFN and RAN4 agreed a WF [1]. This contribution presents our views on Rel-17 HST-SFN requirements. 
2. Discussion
In this contribution, we show our views on the following options [1].
	Issue 2-2-1: Maximum Doppler shift 
· RAN4 will make final decision about the value of Maximum Doppler shift in RAN4#104-e meeting based on the simulation results, e.g. compare the required SNR to achieve 70% of peak rate with MCS17 (or MCS13) with rank 2.
· Option 1: 870Hz (baseline)
· Option 2: 972Hz
· Encourage interested companies provide the simulation results for both Options in RAN4#104-e meeting.

Issue 2-2-2: MCS & Rank 
· MCS17 rank 2 as the baseline. 
· RAN4 may consider MCS13 rank 2 according to the simulation results



2.1. Test setup for PDSCH requirement for Rel-17 HST SFN scheme A 
We would like to explain the background of Rel-16 HST-SFN discussion first. The key test parameters (e.g. Maximum Doppler shift and MCS) are summarized in Table 1 below [2]. 
Table 1: Summary of the Maximum Doppler shift and MCS
	Deployment
	Maximum Doppler shift and MCS

	Rel-16 NR HST-SFN
	FDD: 870Hz with MCS 13

	
	TDD: 1667Hz with MCS 13



In Rel-16 discussion, RAN4 agreed to introduce the UE demodulation requirement for HST-SFN deployment. In this deployment, the same TRS/PDSCH are transmitted from all RRHs, so UE needs to track the Doppler shift change which is jumped from negative to positive at the middle point between two RRHs. This sudden Doppler shift jump should be taken into account the assumption of Maximum Doppler shift for HST-SFN demodulation requirement. Thus, RAN4 agreed to define the requirement of Rel-16 HST-SFN FDD with 870Hz that is lower than the TRS tracking capability [2]. In other words, the amount of Doppler shift jump (i.e. 870Hz+870Hz=1740Hz) should be within the maximum TRS tracking capability with FDD 15kHz (i.e. 1750Hz).  In Rel-17 discussion, RAN1 agreed to introduce HST-SFN scheme A and scheme B. In the HST-SFN scheme A, the same PDSCH is transmitted from all RRHs, but each RRH transmits the different TRS. It means that UE can estimate and track the Doppler shift per each RRH with different TRS and needs not to track the Doppler shift jump that is observed in Rel-16 HST-SFN. Figure 1 illustrates the deployment of HST-SFN scheme A. In Figure 1, we assume that the UE process of compensating Doppler shift can be divided into the following two parts.
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Figure 1: HST-SFN scheme A
· Train's location: (a) to (b)
· UE uses TRS#1 to compensate for the negative doppler shift.
· For example, -972Hz can be compensated by using TRS#1 because -972Hz is within the TRS tracking capability with FDD 15kHz (i.e. 1750Hz).  
· Train's location: (b) to (c)  
· UE use TRS#2 to compensate for the positive doppler shift.
· For example, +972Hz can be compensated by using TRS#2 because +972Hz is within the TRS tracking capability with FDD 15kHz (i.e. 1750Hz).  
From technical point of view, since UE can track the Doppler shift per each RRH, Rel-17 HST-SFN scheme A is useful to support a larger Maximum Doppler shift than that for Rel-16 HST-SFN (i.e. 870Hz). However, considering the previous RAN4 discussion, we assumed that it is difficult to improve both Maximum Doppler shift and MCS used in Rel-16 HST-SFN even in Rel-17 HST-SFN scheme A. Therefore, to reflect the improvements made by Rel-17 HST-SFN scheme A in the test parameters, the following three patterns should be considered. As for TDD operation, since RAN4 agreed to use the same Maximum Doppler shift value as Rel-16 HST-SFN, only MCS improvement can be considered. As for FDD operation, from Japanese operator's point of view, Maximum Doppler value is considered more important than MCS because this value affects the frequencies that can be operated in commercial NW in 500 km/h. So, 972Hz should be introduced. 
· TDD 30kHz SCS
· Pattern 1: 1667Hz (same as Rel-16 HST-SFN) + MCS 17
· FDD 15kHz SCS
· Pattern 1: 972Hz + MCS13 (same as Rel-16 HST-SFN)
· Pattern 2: 870Hz (same as Rel-16 HST-SFN) + MCS17
Proposal 1: As for TDD requirements of Rel-17 HST SFN scheme A, define MCS17 rank 2.
Proposal 2: As for FDD requirements of Rel-17 HST SFN scheme A, define 972Hz + MCS13 rank2.
3. Conclusion
In this contribution, we present our views on Rel-17 HST-SFN scheme A. Our proposal is summarized below. 
Proposal 1: As for TDD requirements of Rel-17 HST SFN scheme A, define MCS17 rank 2.
Proposal 2: As for FDD requirements of Rel-17 HST SFN scheme A, define 972Hz + MCS13 rank2.
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