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1	Introduction
RAN4#101-e agreed with the way forward on the channel model and UE demodulation requirements for HST FR2 [1]. This contribution discusses the open issues on PDSCH demodulation requirements specific to the bi-directional scenario based on the simulation results with the assumption [2]. 
2	Discussion
[bookmark: _Ref89431550]2.1	Number of test cases and maximum Doppler frequency offset for Bi-directional scenario
	· Option 1 : 9722Hz for Bi-directional scenario,  and the assumption of RS for tracking is up to UE implementation
· Option 1a: Introduce Network Signalling that informs the UE whether a jump is expected (including Deployment type, Intra/Inter-RRH TCI Switching type);
· Option 1b: Not introduce any Network Signalling to inform UE about the Doppler jump
· Option 2 : Two sets of requirement pending on UE capability for Bi-directional scenario
· 9722Hz
· 7000Hz
· Option 3: Two sets of requirement pending on UE capability for Bi-directional scenario
· 9722Hz
· 5652Hz with 0.1ppm FOE error and 10% safety margin



One of the open issues is the maximum Doppler frequency for the channel model for bi-directional deployment. RAN4 has already agreed to set to 9722Hz, but RAN4 discussed whether to 1a) introduce a network signaling to indicate the deployment scenario and/or to define additional PDSCH demodulation requirements with 2) 7000Hz or 3) 5652Hz. 
Figure 1 compares the PDSCH demodulation performance with the Uni-directional Scenario A and Bi-directional Scenario B according to the agreed simulation assumption [2]. It is observed from the simulation results that there is no significant performance difference between the Uni-direction Scenario A and Bi-directional Scenario B when the maximum Doppler shift is the same. It is also observed that lower maximum Doppler shift requires less SNR to achieve the 70% of the maximum throughput. 
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[bookmark: _Ref89352065]Figure 1	PDSCH simulation results with Uni-directional Scenario A and Bi-directional Scenario B. 
We should point of the WID objectives clearly mentions we assume the chipset dedicated for HST FR2 environment [3].
	· Focused on train roof-mounted high-power devices 
· Single panel, i.e. only one active antenna panel at a time, as baseline antenna assumption


Moreover, RAN4 RF also agreed to introduce a new UE power class 6 dedicated for HST FR2.
	UE Power class
	UE type

	1
	Fixed wireless access (FWA) UE

	2
	Vehicular UE

	3
	Handheld UE

	4
	High power non-handheld UE

	5
	Fixed wireless access (FWA) UE

	6
	High Speed Train Roof-Mounted UE



Considering the WID objectives and the introduction of the new UE power class, it is clear the UE demodulation requirements we are discussing is only applicable for UE capable of PC6. We don’t think RAN4 need to consider additional capabilities such as handling of the maximum Doppler shift and/or deployment type. We therefore propose to define PDSCH demodulation requirements for the Bi-directional Scenario B only with the maximum Doppler shift of 9722Hz. We also propose the PDSCH demodulation requirements for FR2 HST are applicable only for UE capable of PC6. 
Proposal 1: For the PDSCH demodulation requirements for the Bi-directional Scenario B deployment in HST FR2, set the maximum Doppler shift to 9722Hz only.
Proposal 2: The PDSCH demodulation requirements defined in Rel-17 WI HST FR2 are only applicable for UE capable of UE power class 6 (High Speed Train Roof-Mounted UE). 

2.2	TCI switch scheduling for bi-directional scenario
RAN4#101 discussed the scheduling of TCI switching during the test and agreed with the following assumption for bi-directional scenario. 
	Assume that FR2 HST UEs:
· Are always connected to the 2nd-nearest RRH, to avoid coverage holes when the train is located close or right below the RRH location;
· According to the principle listed below, the switching points between connecting to one RRH to another RRH are located at:
· At the midpoint between 2 RRH location [(2k+1)*Ds/2] 
· where the UE switches between adjacent RRHs, ie. from RRH#(2k+1) to RRH#(2k) or from RRH#(2k-1) to RRH#(2k), and;
· Exactly at the RRH location (ie, (2k)*Ds), 
· where the UE switches between non-adjacent RRH, ie. from RRH#(2k+1) to RRH#(2k-1) or vice versa;





[bookmark: _Ref89349478]Figure 2	Active RRH (TCI state) number according to the location of UE for the bi-directional deployment scenario. 
Figure 2 illustrates the activated RRH (TCI state) number according to the UE location for the Bi-directional deployment scenario. From the figure, as described in the assumption, the active TCI state switch happens every , and the active RRH number is given as follows:
· Switch from RRH #(k-1) to RRH #(k+1) at the location of 
· Switch from RRH #(k+1) to RRH #k at the location of 
Based on the active TCI switching scheduling, the Doppler shift trajectory at UE is given as Figure 3 (a). Figure 3 (b) highlights which RRH contributes to the Doppler shift trajectory.  
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	(a) Doppler shift trajectory from the activated RRH
	(b) Doppler shift trajectory per RRH


[bookmark: _Ref89350798]Figure 3	Doppler shift trajectory at UE receiver. 

Proposal 3: Schedule the active TCI switching for PDSCH demodulation test with the channel model assuming the Bi-directional Scenario B as follows:
· Switch from RRH #(k-1) to RRH #(k+1) at the location of 
· Switch from RRH #(k+1) to RRH #k at the location of 

3	Summary
Proposal 1: For the PDSCH demodulation requirements for the Bi-directional Scenario B deployment in HST FR2, set the maximum Doppler shift to 9722Hz only.
Proposal 2: The PDSCH demodulation requirements defined in Rel-17 WI HST FR2 are only applicable for UE capable of UE power class 6 (High Speed Train Roof-Mounted UE). 
Proposal 3: Schedule the active TCI switching for PDSCH demodulation test with the channel model assuming the Bi-directional Scenario B as follows:
· Switch from RRH #(k-1) to RRH #(k+1) at the location of 
· Switch from RRH #(k+1) to RRH #k at the location of 
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