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1	Introduction
RAN4#96-e agreed to define PDSCH demodulation requirements with dynamic point switching for HST condition [1]. We discuss the remaining open issues on the PDSCH demodulation requirements with HST-DPS.
	Open issues for DPS
· MCS
· Option 1: MCS 13 based on 64QAM table (same as HST-SFN)
· Option 2: MCS 17 based on 64QAM tables
· Number of active TCI states in DPS transmission scheme 1b​
· Option 1: with 2 active TCI states. ​
· Option 2: with 2 and more than 2 active TCI states.​
· FFS Test setup of DPS 1b​
· Statistics during the switching time for both DPS 1a and 1b​
· Option 1: The switch command is transmitted via MAC CE, the corresponding PDSCH carrying that MAC CE should be ensured to be decoded successfully and lower MCS should be used, such as MCS 4.​
· Option 2: PDCCH/PDSCH are DTXed from the time gNB indicates MAC CE TCI state switch to the time UE receive the first TRS from the new TRP.​
· Option 3: Use same SNR point for all DPS Tx schemes requirements definition:​
· Skip PDSCH allocation on slots with TRS transmission​
· Skip PDSCH allocation on slots from n to m, where n slots are equivalent to time that needed to pass middle point between two RRH and m is a slot which corresponds to HARQ needed time on MAC CE command in DPS scheme 1a.​
· Other options are not precluded.



2	Discussion
2.1	MCS
One of the open issues is the MCS used for HST-DPS requirements. Figure 1 and Figure 2 show our ideal simulation result for HST-DPS according to the simulation parameters in Table 1. The detailed configuration is listed in Appendix. 
It is observed from the simulation results that both MCS13 with rank2 and MCS17 with rank2 can achieve peak rate. Since HST-DPS reuses HST-SFN deployment scenario, our preference is to reuse HST-SFN setting for FRC also. In order to use the same FRC as HST-SFN, we also propose not to schedule in TDD special slots.

Proposal 1: Set MCS13/Rank2 for HST-DPS.
Proposal 2: Not schedule PDSCH in TDD special slots for HST-DPS TDD tests.

[bookmark: _Ref46258300]Table 1	Test parameters for HST-DPS. 
	[bookmark: _Hlk46315911]Parameters​
	Values​

	Antenna configuration​
	2x2, 2x4​

	DMRS type​
	Type 1​

	Number of DMRS symbols​
	1+1+1​

	TDD pattern​
	7D1S2U, S=6D:4G:4U​
PDSCH is scheduled in the special slots

	MCS (64QAM table)
	Option 1: MCS 13 
Option 2: MCS 17​

	TRS periodicity​
	10ms, 2 slot pattern​

	PDSCH mapping​
	Type A, Start symbol 2, Duration 12​

	Ds and Dmin​
	Ds=700m, Dmin=150m​

	Rank ​
	2​

	BW/SCS​
	10MHz/15kHz for FDD, 40MHz/30kHz for TDD​

	Maximum Doppler shift​
	870Hz for FDD, 1667Hz for TDD​
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	(a) PDSCH with HST-DPS (FDD SCS=15kHz)
	(b) PDSCH with HST-DPS (TDD SCS=30kHz)


[bookmark: _Ref47561278]Figure 1	Ideal simulation results for HST-DPS 2Rx. 
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	(a) PDSCH with HST-DPS (FDD SCS=15kHz)
	(b) PDSCH with HST-DPS (TDD SCS=30kHz)


[bookmark: _Ref52467089]Figure 2	Ideal simulation results for HST-DPS 4Rx. 

2.2	Scheduling during TCI state switching
One of the open issues in HST-DPS is the PDSCH scheduling at switching TCI for both DPS 1a and 1b. RAN4 has discussed two options so far: Option 1 is to schedule PDSCH with lower MCS such as MCS4 to ensure UE can decode PDSCH carrying that MAC CE; Option 2 is PDCCH/PDSCH are DTXed from the time gNB indicates MAC CE TCI state switch to the time UE receive the first TRS from the new TRP.
Figure 3 shows the CRC check results over the HST-DPS simulation. In this simulation we have reused the simulation assumption of FDD SCS=15kHz and 2Rx, i.e., inter-RRH distance of 700m and maximum Doppler shift of 870Hz. In this simulation we set MCS4 and SNR=7dB to check whether UE can decode PDSCH with MCS4 proposed in option 1. 
It is observed from our simulation results that UE cannot decode PDSCH (CRC fail) at the of TCI switching point (e.g., about 340m) even with MCS4 because of the mismatch between the Doppler shift estimation inside UE (e.g., -870Hz) and actual Doppler shift (e.g., +870Hz). 
Observation 1: UE cannot decode PDSCH even with lower MCS such as MCS4 during the period from the time gNB switches TCIs for PDCCH/PDSCH transmission to the time UE receives the TRS from the new RRH.  
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[bookmark: _Ref52466031]Figure 3	CRC pass/fail status over the simulation of HST-DPS with MCS4 and SNR=7dB. 
According to the simulation parameters, i.e., inter-RRH distance of 700m and UE velocity of 500km/h, the TCI switch happen every 5,040ms (=700[m]/500 [km/h]). Since TRS periodicity is 10ms, UE decoding with wrong Doppler estimation is about 0.23% of the test time (12ms/5,040ms) in the worst case, where we also consider UE processing time for TRS of 2ms. We think the performance impact due to TCI switching is negligible compared with the additional margin of 1dB we add when RAN4 sets the requirements. To make the test setup and FRC simple, we propose to schedule the same MCS over the HST-DPS tests.
Proposal 3: TE keeps the PDCCH/PDSCH scheduling with the same MCS (e.g., MCS13) during the period gNB indicates MAC CE TCI state switch to the time UE receive the first TRS from the new RRH. 

3	Summary
Proposal 1: Set MCS13/Rank2 for HST-DPS.
Proposal 2: Not schedule PDSCH in TDD special slots for HST-DPS TDD tests.
Observation 1: UE cannot decode PDSCH even with lower MCS such as MCS4 during the period from the time gNB switches TCIs for PDCCH/PDSCH transmission to the time UE receives the TRS from the new RRH.  
Proposal 3: TE keeps the PDCCH/PDSCH scheduling with the same MCS (e.g., MCS13) during the period gNB indicates MAC CE TCI state switch to the time UE receive the first TRS from the new RRH. 
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Appendix
	Duplex mode 
	FDD 
	TDD 

	TDD UL/DL configuration 
	N/A 
	FR1.30-1 (7DS2U, 6D+4G+4U) 

	 
	Common serving cell parameters 

	Physical Cell ID 
	0 

	SSB position in burst  
	First SSB in Slot #0 

	SSB periodicity  
	20ms 

	Transmit TRP of SSB 
	TRP#(2k)  

	 
	TRS#1 (configuration for TCI state #1) 

	Transmit TRP 
	TRP#(2k) 

	CSI-RS periodicity 
	10 slots 
	20 slots 

	CSI-RS offset 
	1 for CSI-RS resources 1 and 2 
2 for CSI-RS resources 3 and 4 
	1 for CSI-RS resources 1 and 2 
2 for CSI-RS resources 3 and 4 

	Density 
	3 
	3 

	First subcarrier index in the PRB used for CSI-RS 
	k0=0 
	k0=0 

	First OFDM symbol in the PRB used for CSI-RS 
	l0 = 6 for CSI-RS resources 1 and 3 
l0 = 10 for CSI-RS resources 2 and 4
	l0 = 6 for CSI-RS resources 1 and 3 
l0 = 10 for CSI-RS resources 2 and 4 

	QCL Info 
	TCI state #0 
	TCI state #0 

	 
	TRS#2 (configuration for TCI state #2) 

	Transmit TRP 
	TRP#(2k+1) 

	CSI-RS periodicity 
	10 slots 
	20 slots 

	CSI-RS offset 
	1 for CSI-RS resources 1 and 2 
2 for CSI-RS resources 3 and 4 
	1 for CSI-RS resources 1 and 2 
2 for CSI-RS resources 3 and 4 

	Density 
	3 
	3 

	First subcarrier index in the PRB used for CSI-RS 
	k0=1 (Baseline, Non-colliding) 
k0=0 (FFS, Colliding) 
	k0=1 (Baseline, Non-colliding) 
k0=0 (FFS, Colliding) 

	First OFDM symbol in the PRB used for CSI-RS 
	l0 = 6 for CSI-RS resources 1 and 3 
l0 = 10 for CSI-RS resources 2 and 4 
	l0 = 6 for CSI-RS resources 1 and 3 
l0 = 10 for CSI-RS resources 2 and 4 

	QCL Info 
	TCI state #0 
	TCI state #0 

	 
	TCI State configuration #0 

	Type 1 QCL information 
	SSB index #0, QCL type C 

	Type 2 QCL information 
	N/A 

	 
	TCI State configuration #1 

	Type 1 QCL information 
	CSI-RS resource: TRS#1, QCL type A 

	Type 2 QCL information 
	N/A 

	 
	TCI State configuration #2 

	Type 1 QCL information 
	CSI-RS resource: TRS#2, QCL type A 

	Type 2 QCL information 
	N/A 
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