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Background
[bookmark: _Hlk132059126][bookmark: _Hlk134785510]During RAN4#106-bis-e meeting, WF [1] on demodulation requirements for Rel-18 FR2 HST was approved. In this contribution, we share our views about deployment and channel modelling for HST FR2.
Discussion
Simultaneous Rx reception in open space scenario
Deployment Scenario
	Agreement: 
RAN4 consider the Bi-directional deployment scenario for PDSCH demodulation requirements with simultaneous multi-Rx reception
· Consider the scenario the timing different between TRPs is exceeding CP
· RAN4 will evaluate the performance impact for this scenario with PC6 UE and specify corresponding requirements with receiver implementation agonistic approach.
· RAN4 will discuss the test applicable rules if needed. 
· Consider both scenario A and scenario B as starting point for performance evaluation 
· FFS whether single requirement or separate requirements need to be introduced for scenario A and scenario B in Bi-directional deployment scenario for PDSCH demodulation requirements
· Aligned with RF session conclusion, not consider uni-directional scenario in Rel-18 FR2 HST WI performance requirements. 



For the deployment scenario, we prefer to consider both scenario A and scenario B for PDSCH demodulation requirements. If one set of requirements are defined, we propose to select scenario B with high priority for Bi-directional deployment scenario for PDSCH demodulation requirements.
Consider both scenario A and scenario B for PDSCH demodulation requirements. If one set of requirements are defined, select scenario B with high priority for Bi-directional deployment scenario for PDSCH demodulation requirements.
Deployment parameters
	Way forward: 
· RRH locations parameters
· Reuse the current RRH location parameters’ values of FR2 HST-DPS performance requirements evaluation for DL demodulation performance study of FR2 HST simultaneous multi-panel reception as a starting point for evaluation
· Beam serving coverage
· Reuse the beam serving range of uni-directional FR2 HST-DPS performance evaluation as the left-beam serving range of an RRH in bi-directional deployment, and right-beam serving range is symmetrical to the left-beam serving range about the RRH as a starting point for evaluation 
· Further study of coverage areas of the beams is needed.



For the beam serving areas, the following Figure 2.1.2-1 is proposed based on the agreed WF. The red and green lines represent the BS right and left panel serving area respectively. When the UE is at the middle place between two RRHs, i.e. the yellow line that the distance between UE and RRH along the railway is larger than Ds_offset, UE is served by the nearest two RRHs. When the UE is under the RRH, i.e. the blue line that the distance between UE and RRH along the railway is within ± Ds_offset, UE is served by the second and third nearest RRHs. As per previous agreements in Rel-17, the Ds_offset value is 10m and 100m for Scenario-A and Scenario-B respectively considering the worst case.
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Figure 2.1.2-1 Illustration for the beam serving coverage for FR2 HST simultaneous Rx reception
Consider above beam serving coverage for FR2 HST simultaneous Rx reception. Keep the previous agreements that the Ds_offset value is 10m and 100m for Scenario-A and Scenario-B respectively considering the worst case.
Channel Model
	Way forward: 
· [bookmark: _Hlk132938292]Assuming CPE processing with 2x2 per TRP per panel separately 
· [bookmark: _Hlk132938317]Option 1：Reuse the existing FR2 HST DPS channel model to perform FR2 HST simultaneous multi-panel reception performance evaluation as a starting point for evaluation 
· FFS on the modelling the propagation delay as a part of channel model
· FFS on how to extend the doppler shift model to simultaneous multi-panel reception
· Option 2: Reuse HST-SFN scheme A to study the UE receive signals from two RRHs simultaneously.



Based on our discussion in clause 2.1.2, the channel model is proposed as following:
Visible range
RRH k is visible for the train only in the range:
	
However, RRH k is considered for PDSCH and PDCCH signal transmission only in the range:
	 (For the left panel)
	 (For the right panel)
Doppler shift

For the left panel:
	
	
For the right panel:
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Delay
[bookmark: _Hlk135042021]For the left panel:
	
	
For the right panel:
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Power
Power level Pk (dB) for the signal from kth RRH, normalized to the total power received from all visible RRHs.
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Consider above channel model for FR2 HST simultaneous Rx reception.
Deployment for Demodulation requirements in Tunnel Scenario
Deployment scenario
	Way forward: 
· Only considering when CPE is fully inside tunnel as baseline 
· Option 1:
· Both uni- and bi-directional deployment scenarios are considered for FR2 HST-DPS performance requirement evaluation in tunnel channel. For uni-directional deployment, FR2 HST UE moves in the same direction as the RRH serving beam direction.
· Option 2 
· Use Uni-directional deployment for tunnel scenario for HST FR2
· Option 3
· RAN4 to agree additionally on the assumption for bi-directional deployment in the tunnel if simultaneous multi-panel reception is considered.
· Option 4
· FFS to define requirement based on evaluation of channel model for tunnel scenario 



Considering that it is the first release for tunnel scenario evaluation, single-panel reception assumption should be prioritized.
Single-panel reception assumption should be prioritized for tunnel scenario deployment.
As per analysis in Rel-17 HST FR2 WI, Bi-directional deployment is more applicable when the Dmin is larger and Uni-directional deployment is more applicable when the Dmin is smaller. For Bi-directional deployment in tunnel, several beams are required rather than single beam to fill the coverage hole under the RRH. The power of side-lobes for different beams change rapidly when UE is near to the RRH. It is a great challenge for the UE to ensure the performance not to degrade in such location since the selected best beam may be unavailable with high probability after UE beam switching has been performed. Therefore, we propose to use Uni-directional deployment for tunnel scenario for HST FR2.
Use Uni-directional deployment for tunnel scenario for HST FR2.
Proposals
In this contribution, we discuss on deployment and channel modelling for HST FR2. Our observations and proposals are:
1. Consider both scenario A and scenario B for PDSCH demodulation requirements. If one set of requirements are defined, select scenario B with high priority for Bi-directional deployment scenario for PDSCH demodulation requirements.
Consider above beam serving coverage for FR2 HST simultaneous Rx reception. Keep the previous agreements that the Ds_offset value is 10m and 100m for Scenario-A and Scenario-B respectively considering the worst case.
Consider above channel model for FR2 HST simultaneous Rx reception.
Single-panel reception assumption should be prioritized for tunnel scenario deployment.
Use Uni-directional deployment for tunnel scenario for HST FR2.
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