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Introduction
WID on enhanced NR support for high-speed train scenario in frequency range 2 (FR2) [1] is introduced in Rel-18 release. In last meeting, issues on tunnel deployment and UL timing adjustment are discussed and the agreements are captured in [2].
In this contribution, we present our viewpoints and proposals on the issues arose in aforementioned WF.
Disucssion
Tunnel Deployment
General assumption for tunnel deployment
In WID [2], it is agreed that one scenario: single-panel reception UE and DPS transmission scheme shall apply in tunnel deployment. With respect to the scenario, the following objectives are listed for study:
Reference channel model for tunnel scenario
	Way Forward: 
Further analyse the channel model for tunnel scenario:
· Option 1: Re-use channel model from Scenario-A as LoS propagation assumption is valid in the tunnel deployment with pathloss model, fading model and link budget the same as Scenario-A (LoS)
· Option 2: Use LoS UMi street canyon channel mode for the RRM evaluations of HST FR2 tunnel deployment
· Option 3: Use multi-path fading model (e.g., with up to 2nd order multi-path components)
· Take int account measurement and ray-tracing analysis. 
· Option 4: Consider NLOS propagation condition when UE is around the RRH within 50m range for two directions.
· Other options are not precluded



In last meeting, different views on reference channel model were arise among companies. It is not uncommon that reflections from farther-away objects may incur a path distance difference of dozens or hundreds of meters compared to another, short-distance path, while still remaining viable signal-strength-wise. however due to the undistinguished plural timing errors for the candidate beam,  the RSRP estimates will not be overly pessimistic.
Given that, to mimic propagation channel in tunnel, Option 3 seems be doable, we’re open to the outcome of Option 3 if simulation results are provided. 
For sake of simplicity, since there has been studied in academies and industries, very limited delay spread happens in channel, e.g. one reference in [3] shows that RMS delay spreads are less than 250ns and the worst case only occur when training is entering or leaving the tunnel. Given that, we suppose Option 1: LoS propagation assumption is adequate and no loss of generality, no more multi-path components shall be considered for demodulation and RRM requirements.  
Regarding Option 2, it is unclear similarity between LoS Umi street canyon channel and tunnel channel, even some short-range multi-path components exist in both channels anyhow. Comparing Option 2 and Option 3, we prefer Option 3 to investigate more practical channel model instead of reference to street channel.
Regarding Option 4, we doubt the of dominating NLOS phenomenon firstly, it needs more interpretations from proponents. Even NLOS components in short range (+/-50m range from RRH), say reflections on RRH/train roof, are too severe to impact RRM requirements, e.g. accuracy of measurements in particular, it shall be treated as a corner case which can be mitigated by properly network configurations in tunnel on BFD, RLM or HO, and the corner case isn’t enable to stop utilization of a general LOS channel assumption. 
Proposal 1: Support Option 1: LoS propagation assumption in the tunnel deployment. We are also open to Option 3 to study the number and amplitude of multi-path components in addition to LOS.

Mobility issue for tunnel scenario
	Way forward:
Further discuss possible solutions to the mobility issue when the train is travelling opposite to the serving beam orientation:
· Option 1: L3 handover and L1 beam mobility configurations
· Option 2: Solutions that allow network to trigger early handover
· Option 3: Method in which UE initiates TCI state switch
· Other options are not precluded
FFS, the large and rapid RSRP degradation for tunnel scenario when multi-path fading and NLOS conditions next to RRH are considered.



After extensive discussions in previous meetings, it is commonly well known that the mobility problem in this issue occurs upon RSRP measurement changes from current/serving RRH to consecutive RRH. To our understanding, one of feasible solutions is changing of value of conditions of mobility to avoid sudden RSRP variation. Another feasible solution is autonomous mobility assisted by UE, e.g. TCI state switching in L1 beam mobility. 
Option 1 and Option 2 aren’t controversial; both rely on proper network configurations without UE’s extra behavior. But it also brings complexity to network, e.g. network needs to identify the relative moving direction of UE and RRH based on time limited measurement reporting by UE, in some cases, the reporting may not in time to allow network to adjust condition. Another problem is the real RRH deployment is variously deviated from ideal distance and in turn a set of pre-defined conditions cannot fit with all RRHs, it brings more difficulties for network to assess proper configurations. 
To deal with the issue, i.e. capturing the rapid RSRP degradation and completing mobility procedure, Option 3 has highest efficiency since no feedback between UE and network before procedure. Even if certain linked operations need to be modified, we advise choosing Option 3 if it is practicable from a mechanism standpoint.
Proposal 2: As per mobility issue when the train is travelling opposite to the serving beam orientation , support Option 1 and Option 2 as baseline, also Option 3 shall be supported as advanced capability to mitigate the issue. 

Conclusion
Proposal 1: Support Option 1: LoS propagation assumption in the tunnel deployment. We are also open to Option 3 to study the number and amplitude of multi-path components in addition to LOS.
Proposal 2: As per mobility issue when the train is travelling opposite to the serving beam orientation , support Option 1 and Option 2 as baseline, also Option 3 can be supported as advanced capability to mitigate the issue. 
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