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1	Introduction
WID on the enhanced NR support for high speed train scenario in frequency range 2 (FR2) lists the following core part objectives relevant to the demodulation performance [1].
	· Only train roof-mounted high power devices with target applicable carrier frequency up to 30GHz and up to 350km/h velocity are considered in this WI
· Specify the RF requirements for intra-band carrier aggregation (CA) scenario, and investigate and specify the RRM requirements for intra-band carrier aggregation (CA) scenario [RAN4]
· Specify the requirement for simultaneous multi-panel operation for train roof-mounted FR2 high power devices [RAN4]:
· Maximum 2 active panels supporting the multi-panel simultaneous reception. 
· NOTE: Focus on FR2 HST specific requirements, and avoid the overlap with the scope of FR2 multi-Rx DL reception
· Study on reference tunnel deployment scenario for FR2 HST and specify the channel model and corresponding core requirements if any [RAN4]



The WID also lists the following performance part objectives relevant to the demodulation performance.
	· Investigate and if needed specify the demodulation performance requirements for intra-band carrier aggregation (CA) HST scenario.
· Specify the necessary demodulation performance requirements for simultaneous multi-panel reception. 
· NOTE: Focus on FR2 HST specific requirements, and avoid the overlap with the scope of FR2 multi-Rx DL reception
· Specify the other necessary RRM and demodulation performance requirements depending on the outcome of core part.



This contribution shows our initial view on demodulation requirements for HST enhancement in FR2, especially for tunnel deployment scenario. 
2	Discussion
RAN4 RRM core part has already been discussing the tunnel deployment scenario and the key agreements relevant to the demodulation requirements [2][3] are listed as follows:
	General assumption for tunnel deployment
· Scenario #1: single-panel reception UE and DPS transmission scheme 
· FFS: feasibility of uni- and bi-directional RRH deployments in Sceanario#1 (single-panel reception UE and DPS transition schemes) 
· FFS: deployment assumption at the exit/entrance of the tunnel
· Sceanrio#2: Two-panel simultaneous reception scenario and analysis of corresponding transmission schemes in tunnel deployment has lower priority
· gNB RRH and antenna panel element assumption: 
· from 1 to 4 RRHs per BBU 
Channel mode
· Consider the key parameters below as baseline assumption for tunnel deployment feasibility study: 
· Ds: the distance separation between two neighboring RRH sites: 
· Ds = 700m  
· Dmin: the minimum distance between RRH site and train track: 
· Dmin = 1m
· DRRH_height: determined/limited by tunnel height and RRH deployment method: 
· Priority scenario: DRRH_height = 5.3m, for single track tunnel (Option 1 for tunnel dimension in R4-2217254) 
· DRRH_height is in the range of [5.3m, 7.4m] for two-track tunnel (Option 2 for tunnel dimension in R4-2217254) 
· Only consider LoS propagation conditions
· FFS: whether RRM session to decide propagation conditions which can be used for demodulation performance requirements: 
· Option 1: Reuse FR2 HST channel model in TS38.101-4 and TS38.104. 
· Option 2: Consider multi-path fading model (e.g., with up to 2nd order multi-path components) 
· Other options are not precluded 



Observation 1: For the tunnel deployment scenario, RRM core part assumes the single-panel reception UE and DPS transmission scheme but has not concluded the feasibility of uni- and bi-directional deployment scenario.
Observation 2: RRM core part assumes the tunnel channel model has LOS component only, but has not concluded it has only single LOS component (like HST-DPS-FR2-UNI-A) or consists of two LOS components.
With these observations, since RAN4 has not decided whether to define RRM core requirements dedicated for the tunnel deployment scenario, we don’t think the performance part can start the discussion on the demodulation aspects for tunnel deployment scenario.
Observation 3: RRM core part is still discussing whether to define RRM core requirements dedicated for the tunnel deployment scenario. 
Proposal: RAN4 wait for RRM core part conclusion whether to define the RRM core requirements dedicated for the tunnel deployment scenario. 
3	Summary
Observation 1: For the tunnel deployment scenario, RRM core part assumes the single-panel reception UE and DPS transmission scheme but has not concluded the feasibility of uni- and bi-directional deployment scenario.
Observation 2: RRM core part assumes the tunnel channel model has LOS component only, but has not concluded it has only single LOS component (like HST-DPS-FR2-UNI-A) or consists of two LOS components.
Observation 3: RRM core part is still discussing whether to define RRM core requirements dedicated for the tunnel deployment scenario. 
Proposal: RAN4 wait for RRM core part conclusion whether to define the RRM core requirements dedicated for the tunnel deployment scenario. 
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Appendix
A.1	FR2 HST channel model used for UE demodulation requirements
	Parameters
	HST-DPS-FR2-UNI-A
	HST-DPS-FR2-BI-B

	
	700m
	700m

	
	10m
	N/A

	
	10m
	150m

	
	350km/h
	350km/h

	
	9722 Hz
	9722 Hz



A.2	FR2 HST channel model used for BS demodulation requirements
	Parameters
	Scenario 4-BI-NR350, FR2

	
	700m

	
	150m

	
	350km/h

	
	19444 Hz for 120 kHz SCS
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