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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 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.
Discussion
Deployment scenarios
	Agreement:
· Sceanrio#2: Two-panel simultaneous reception scenario and analysis of corresponding transmission schemes in tunnel deployment has lower priority
Way forward:
· 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



For sake of simplicity, deployment assumption at exit/entrance of the tunnel can be skipped since the propagation channel for a UE on train varies very fast. The time duration of the channel influenced by exit/entrance may only a few seconds or shorter, any requirements for it is uncontrollable. 
Proposal 1: No need to taking exit/entrance of the tunnel into account of tunnel scenario and channel.

Channel model
	Agreement:
· Only consider LoS propagation conditions
Way forward:
· 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



Proposal 2: RAN4 does not specify any RRM requirements dedicated for the tunnel deployment scenario. RAN4 does not discuss the channel model for tunnel deployment scenario. 

Mobility issue 
	Agreement:
· Mobility issue at HO/beam switch when CPE is travelling in the direction opposite to the serving beam is observed due to the sharp drop of the signal strength at the edge of the beam next to the RRH.
Way forward:
· Consider possible solutions to the mobility issue:
· Option 2: Solutions that allow network to trigger early handover
· Option 2a: Enabling CHO with special settings next to the RRH
· Option 3: Method in which UE initiates TCI state switch as advanced capability
· Option 4: Define the beam allocation regions
· Option 5: No need to introduce new mechanism for mobility issue when the train is travelling opposite to the serving beam orientation
· Other options are not precluded
· Clarify the standardization impacts of proposed solutions



In the most recent meeting, there were some opinions expressed that Option 2 can execute a handover or beam switch before the UE experienced a sudden decline in power strength. Furthermore, some companies believed that taking more assistance information into consideration can also facilitate network to make proper decision of handover besides of power strength reported by UE. However, the network cannot be guaranteed that sort of assistance information is reliable (timing, distance etc.),  thus it’s difficult to apply agnostic rule or criteria for successful and early handover. 
In addition, the actual RRH deployment varies from the ideal distance, which makes it difficult for the network to successfully determine the right configurations and apply the right procedures because a set of pre-defined conditions regarding assistance information for handover/beam switches cannot fit with all RRHs.
Given that, shortening the disruption caused by a dropping on signal strength is an alternate option to go if anticipating signal strength drop when it will happen is challenging. 
Observation 1: Shortening the disruption caused by a dropping on signal strength is an alternate option to go if anticipating signal strength drop when it will happen is challenging. 

In Option3, the delay of UE signal strength reporting to the network can be skipped by using a mechanism made up of UE initiating TCI state switch or CHO. From mobility procedure perspective, Option 3 has highest efficiency since no feedback from UE to network and no command from network to UE before procedure. Even certain relevant legacy operations need to be modified, Option 3 still is practicable from realization and effect standpoint.
In Option 3, UE performs the TCI state switching based on the evaluation of conditions, i.e. UE-initiated beam selection/activation based on beam measurement. 
The procedure is elaborated with an example shown in Figure 1. UE-initiated beam selection/activation could be one alternative to reduce the beam activation latency. Based on beam measurements, UE can select one (i.e., beam selection) or more (i.e., beam activation) TCI states as active and reports it/them to NW. Since the TCI state(s) is selected/activated by UE, UE is responsible to remember the QCL properties of DL RS(s) associated with the selected TCI state(s). Thus, the measurement in reporting is not needed anymore. Once NW response on the report is received by UE, the selected/activated TCI states can be immediately used for DL reception. Since UE-initiated beam activation/deactivation merges beam report and beam activation into one step, the latency can be greatly reduced.
Additionally, network may configure the conditions for UE to trigger UE’s beam selection/activation (i.e. offset between RSRP of beam to be selected/activated and current RSRP of beam to be leaved) to UE and leave UE whether and which TCI state to be switched with respect to measurement results of reference signals and comparison with conditions.
The draft LS to RAN1 is attached in Annex.
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Observation 2: To effectively deal with the mobility issue, UE-initiate mobility and beam management shall be prioritized. 
Observation 3: Any solution dealing with the mobility issue can be used in open area scenario not only tunnel scenario.
Proposal 3: For change between cells, support Option 2a enabling CHO.
Proposal 4: For TCI state switch/beam switch within a cell, support Option3: UE-initiate beam selection/activation based on beam measurement.

Conclusion
Observation 1: Shortening the disruption caused by a dropping on signal strength is an alternate option to go if anticipating signal strength drop when it will happen is challenging. 
Observation 2: To effectively deal with the mobility issue, UE-oriented mobility and beam management shall be prioritized. 
Observation 3: Any solution dealing with the mobility issue can be used in open area scenario not only tunnel scenario.
Proposal 1: No need to taking exit/entrance of the tunnel into account of tunnel scenario and channel.
Proposal 2: RAN4 does not specify any RRM requirements dedicated for the tunnel deployment scenario. RAN4 does not discuss the channel model for tunnel deployment scenario. 
Proposal 3: For change between cells, support Option 2a enabling CHO.
Proposal 4: For TCI state switch/beam switch within a cell, support Option3: UE-initiate beam selection/activation based on beam measurement.
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Overall description
RAN4 has discussed a mobility issue for HST FR2. As per studies during plenty of meetings, it is observed that Handover/beam switch cannot be executed timely when CPE is travelling in the direction opposite to the serving beam, because when the UE is beneath the RRH, the signal strength of the beam from the RRH drops sharply.
One way of mitigating the issue is to alleviate signaling flow in TCI state switch to shorten total delay due to TCI state switch. 
The procedure is elaborated with an example shown in Figure 1. UE-initiated beam selection/activation could be one alternative to reduce the beam activation latency. Based on beam measurements, UE can select one (i.e., beam selection) or more (i.e., beam activation) TCI states as active and reports it/them to NW. Since the TCI state(s) is selected/activated by UE, UE is responsible to remember the QCL properties of DL RS(s) associated with the selected TCI state(s). Thus, the measurement in reporting is not needed anymore. Once NW response on the report is received by UE, the selected/activated TCI states can be immediately used for DL reception. Since UE-initiated beam activation/deactivation merges beam report and beam activation into one step, the latency can be greatly reduced.
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Figure 1 UE-initiate TCI state switch

Actions
To RAN2:
RAN4 respectfully asks RAN1 to take the above proposal into account in the relevant update.

Date of next TSG-RAN WG1 meeting
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