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1	Introduction
RAN4#94-e discussed the transmission schemes assumed for UE demodulation requirements with high speed train scenario and agreed with the way forward [1]. We discuss the transmission scheme used for UE demodulation requirements for HST.
2	Discussion
2.1	Transmission scheme 1
	DPS transmission scheme 1 (including 1a and 1b)
· It is feasible to test the transmission scheme 1 without CRI/L1-RSRP feedback 
· Whether to define new requirements and tests for DPS transmission scheme 1
· Option 1: Do not consider Transmission schemes 1a and 1b for defining new requirements 
· Option 2: Define requirements for both 1a and 1b schemes for different UE capabilities with corresponding applicability rule



RAN4 has discussed two transmission schemes for Transmission scheme 1 depending of the number of TCI status: 
· Transmission scheme 1a: UE only needs to track 1 TCI state
· Transmission scheme 2a: UE needs to track more than 1 TCI states
RAN4 concluded both the schemes were feasible in HST scenario, and one option is to define PDSCH demodulation requirements for both scheme 1a and 1b. Another option is not to define PDSCH demodulation requirements. 
RAN4 also discussed the test setup and there are several proposes discussed in RAN4#94-e [1]. All the test setups basically assume that TE switches TRPs without any UE feedback information, which means TE switches TRP according to the simulated UE location or slot number.
Figure 1 (a) shows the relative path power of from each TRP where Ds=1000ms and Dmin=50ms. Figure 1 (b) shows the corresponding Doppler shift when the strongest TRP is selected where it is assumed v=350km/h and fc=2.7GHz. From UE point of view, this is a single tap channel model but the difference from HST single tap model is the huge Doppler shift jump from -875Hz to +875Hz when TE switches the TRP. However it is the same Doppler shift change verified with the HST-SFN scenario. From UE demodulation point of view, we don’t see any special algorithm is needed compared with the HST-SFN and HST single tap cases RAN4 have already agreed to introduce in Rel-16. We therefore propose not to define new PDSCH demodulation requirements for transmission scheme 1a/1b.
Proposal 1: RAN4 does not define new PDSCH demodulation requirements assuming DPS in HST WI.
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	(a) Relative path power from TRPs
	(b) Doppler shift from the strongest TRP



[bookmark: _Ref23265496]Figure 1	Relative path power from TRPs and the effective Doppler shift with 2-tap HST-SFN.  
2.2	Transmission scheme 2
	Transmission scheme 2
· Option 1: Discuss transmission scheme 2 in eMIMO WI first, then discuss transmission scheme 2 in HST-SFN deployment scenario later in HST WI
· Option 2: Discuss transmission scheme 2 in eMIMO WI (including HST-SFN deployment scenario)
· Option 3: Discuss transmission scheme 2 with high speed scenario in NR HST WI, discuss transmission scheme 2 with non-high speed scenario in eMIMO WI



Transmission scheme 2 is so called multi-DCI based non-coherent joint transmission (NC-JT), and it is introduced in Rel-16 eMIMO WI. This feature enables gNB to schedule two different PDSCH from two TRPs, where each DCI for PDSCH scheduling is transmitted from the corresponding TRP. In RAN4#94-e, RAN4 also agreed to define PDSCH requirements scheduled by multi-DCI based multi-TRP/Panel transmission [3]. Our concern on option 3 is RAN4 discuss the similar test cases in two agendas. We prefer option 1 or option 2 in order to avoid the duplicate work. 
Proposal 2: RAN4 discuss transmission scheme 2 for low speed and/or FR2 scenario in eMIMO WI first, then reuse the parameters for FR1 high speed scenario in HST WI. Alternatively RAN4 eMIMO WI considers multi-DCI based multi-TRP/Panel transmission for high speed scenario. 
2.1	Transmission scheme 3
RAN4 has confirmed transmission scheme 3 is not supported in Rel-16 and agreed not to define any requirements in Rel-16 HST WI. 
	Transmission scheme 3
· Transmission scheme 3 is not supported in Rel-16, no requirements are defined in Rel-16 HST WI.
· For the performance benefits and feasibility of transmission scheme 3
· Option 1: Companies can bring analysis on the performance benefits and feasibility
· Option 2: Some companies show that transmission schemes 3 provide performance benefits for HST scenario compare to JT



According to the RAN4 agenda we have the agenda ‘Scenarios and transmission schemes.’ Companies can bring analysis on the performance benefit and feasibility, but RAN4 cannot do further if RAN1 does not specify any physical layer specification. We should also emphasize Rel-16 NR HST WI is the RAN4-led work item and it does not expect any RAN1 spec changes [2]. 
Proposal 3: No more discussions are needed for transmission scheme 3 in Rel-16 HST WI.
3	Summary
Proposal 1: RAN4 does not define new PDSCH demodulation requirements assuming DPS in HST WI.
Proposal 2: RAN4 discuss transmission scheme 2 for low speed and/or FR2 scenario in eMIMO WI first, then reuse the parameters for FR1 high speed scenario in HST WI. Alternatively RAN4 eMIMO WI considers multi-DCI based multi-TRP/Panel transmission for high speed scenario. 
[bookmark: _GoBack]Proposal 3: No more discussions are needed for transmission scheme 3 in Rel-16 HST WI.
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