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1	Introduction
RAN4#92 agreed with the way forward on high speed train scenario for NR UE demodulation requirements [1]. We discuss some open issues from way forward. 
2	Discussion
2.1	Transmission scheme
	· Transmission scheme
· HST-SFN with joint transmission. 
· Same transmission scheme as LTE HST-SFN
· Interested companies are encouraged to study the feasibility and performance benefits for HST-SFN with DPS transmission
· Focus on Rel-15 RAN1 physical layer design in this WI first. FFS for Rel-16 RAN1 physical layer design.


One of the open issues is whether RAN4 considers the Dynamic Point Selection (DPS) for transmission scheme in HST-SFN. In our understanding, DRS in the proposal is to transmit the PDCCH/PDSCH from one out of four transmission points (e.g., RRH) and the transmission point can be changed every X slot(s). 
In LTE, RAN4 has introduced the UE demodulation requirements assuming DPS as in TS36.101 8.3.1.3.2 and 8.3.1.3.5. However, in the specification, it is noted that:
PDSCH transmission from TP 1 and TP 2 shall be randomly determined independently for each subframe. Probabilities of occurrence of PDSCH transmission from TPs are specified. 
For example, in TS36.101 8.3.1.3.2, TP1 transmits PDSCH with 30% of transmit time and TP2 transmits with 70%, and the transmission is randomly selected by TE.
Observation 1: LTE UE PDSCH demodulation requirements with DPS is specified with assumption of randomly selected TPs. 
If RAN4 tests without random transmission as we discussed in RAN4#92, the test setup becomes very complex. Firstly TE needs choose the best TP, and it is known be L1-RSRP reporting from UE. This requires the test setup where each RRH configures the different CSI-RS resources for beam measurements. Another concern is the UE performance depends not only on PDSCH demodulation performance but also on the L1-RSRP measurement performance. RAN4 UE demodulation requirements usually does not enable CSI feedback in order to focus on the UE demodulation performance except for PMI feedback. 
Observation 2: In HST-SFN scenario, TE needs to configure CSI-RS resource for L1-RSRP measurement per TP, and TE schedules the best TP according to the L1-RSRP reporting from UE. 
Proposal 1: Considering the test setup complexity of DPS for HST-SFN scenario, RAN4 should assume the joint transmission only for HST-SFN scenario. 

2.2	Multi-path fading channel
	· Deployment scenario
· HST-SFN with bidirectional coverage
· HST single tap 
· FFS for multi-path fading channel
· Applicability rule will be discussed 


It was agreed to consider HST-SFN with bidirectional model and HST single tap in HST scenario, however it was FFS for multi-path fading channel. 
According to Rel-15 TS38.101-4, the maximum Doppler frequency for FR1 UE demodulation requirement was 400Hz (TDLB100-400), which corresponds to 120km/h at carrier frequency of 3.6GHz.
According to WID [2], the objective of this WI is to show NR UE demodulation requirements for high speed train scenario with up to 500km/h. There is also ongoing WI for LTE high speed train [3] and whose objective and target are like NR WI, i.e., target speed is 500km/h although the carrier frequency is different. In LTE HST enhancement WI, RAN4 has already agreed to consider only HST-SFN and HST single tap for 500km/h scenario, that is, LTE WI does not introduce a new multi-path fading channel test cases assuming e.g., 500kmh/h. 
On the other hand, if we check the Rel-15 TS36.101, the maximum Doppler frequency without HST scenario is set to ETU600. Since the maximum Doppler frequency for Rel-15 NR UE demodulation requirements is 400Hz, one possible compromise is to specify the UE demodulation requirements with the maximum Doppler frequency of 600Hz, which corresponds to 180km/h at the carrier frequency of 3.6GHz and 308km/h at the carrier frequency of 2.1GHz. If we consider lower carrier frequency such as 1GHz, the corresponding UE velocity is more than 600km/h. 
Observation 3: The maximum Doppler frequency used in LTE is 600Hz. 
Proposal 2: If RAN4 considers the multi-path fading channel also in Rel-16 NR UE demodulation requirements, the maximum Doppler frequency should be at most 600Hz. 
3	Summary
Observation 1: LTE UE PDSCH demodulation requirements with DPS is specified with assumption of randomly selected TPs. 
Observation 2: In HST-SFN scenario, TE needs to configure CSI-RS resource for L1-RSRP measurement per TP, and TE schedules the best TP according to the L1-RSRP reporting from UE. 
Proposal 1: Considering the test setup complexity of DPS for HST-SFN scenario, RAN4 should assume the joint transmission only for HST-SFN scenario. 
Observation 3: The maximum Doppler frequency used in LTE is 600Hz. 
Proposal 2: If RAN4 considers the multi-path fading channel also in Rel-16 NR UE demodulation requirements, the maximum Doppler frequency should be at most 600Hz. 
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