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1	Introduction
In Rel-17 NR support for high-speed train scenario in FR2 [1], potential RRM enhancement is proposed: 
· Study and identify RRM requirements impact and possible enhancement for 
· Idle/inactive mode cell reselection requirements enhancement 
· Connected mode requirements
· Handover delay requirement 
· Measurement requirements including both L1 and SSB based L3 measurement 
· Beam management requirements including beam failure detection, candidate beam detection performance requirements
· Other requirements if identified 

[2] captures the deployment scenario discussion and [3] captures the RRM related discussion in RAN4 99-e. 
In this paper, we discuss the signaling characteristic requirement. 
2	Discussion
RLM/BFD and link recovery 

In RAN4 99e, the following agreements have been captured in [3] on RLM/BFD and link recovery.
· RLM/BFD:
· FFS: including RLM evaluation period for Qout and Qin especially regarding the scaling factor N=8 and the factor P for HST in FR2
· Link recovery:
· FFS: analyse and evaluate beam failure and candidate beam detection evaluation period for Qout especially regarding the scaling factor N=8 and the factor P for FR2 HST scenario










RLM/BFD requirement depends on whether SSB or CSI-RS is used for RLM/BFD measurement. For CSI-RS based RLM/BFD, current R15/R16 requirement can be reused for FR2 HST. For SSB based RLM/BFD, depends on the number of Rx beam discussion, the requirement can be enhanced correspondingly.  

For CBD/Link recovery: To enable faster CBD and link recovery, similar to RLM/BFD, the number of Rx beam scaling factor can be used for SSB or CSI-RS based CBD requirement. The scaling factor N can follow the general discussion on Rx beam value based on deployment scenario evaluation. On the sharing factor P and PCBD, current specification can be reused.   

To enable faster link recovery, a CBD measurement can be performed in parallel to BFD measurement in Fig. 1. In serial measurement, BFD requirement in case no DRX is configured, is defined as Max(50, Ceil(5 x P x N) x TSSB), plus CBD requirement which is Max(25, Ceil(3 x P x N x PCBD) x TSSB). In case of parallel measurement, effectively the CBD evaluation period is saved. It should be noted that current specification specifies BFD and CBD requirement separately, and it is up to UE implementation whether CBD happens after BFD or in parallel. Current scheduling restriction and sharing is defined to enable both parallel and serial UE implementation from gNB. However, the test case and requirement are defined following serial implementation. 

For FR2 HST CPE, to handle the high speed, it is reasonable to mandate the parallel implementation for faster beam management since power consumption is not a major concern for roof mounted CPE. If parallel implementation is mandated, a test case can be further designed.  
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Fig. 2 Serial versus Parallel CBD and BFD measurement 
		
Proposal 1: Enhancing RLM/BFD/CBD requirement with smaller Rx beam factor, where the number of Rx beam in general RRM requirement discussion.  

Proposal 2: Mandate CPE device to perform parallel CBD and BFD procedure, with a potential new test case.  

TCI state switching delay 

The following TCI state switching delay discussion have been captured in [3]. 

· Revise TCI known conditions for HST scenario
· FFS the TCI state switching delay requirements considering the following aspects:
· delay requirement for unknown TCI state condition
· the impact of one additional L1-RSRP measurement period due to unknown TCI state condition
· the problem of large difference in propagation delays
· re-using of existing TCI switching delay in known case
· FFS whether the following enhancement for TCI state switching are needed
· Option 1: UE can initiate TCI state switch if it selects a candidate DL RS from the candidate set associated with the current TCI state
· Other options are not precluded

Current known state is defined as “TCI state switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement”. With 350km/hour, within 1280ms, the movement can be 124.4m. Beam overlapping range highly depends on the choice of uni-directional or bi-directional deployment. In deployment evaluation study [2], for bi-directional deployment, it has been agreed that “scheme 1 under bi-directional scenario is feasible without coverage hole issue, and no propagation delay jump between switching points”. However in scheme-2, both large delay jump and coverage hole issue has been identified and the beam overlapping in scheme-2 is quite limited, requires much smaller value than 1280ms to define known state. In our view, it is better to wait until the deployment scenario discussion concluded the support of scheme-2 of bi-directional deployment, before a concrete value is defined. 

Proposal 3: The TCI known condition should be revised after conclusion of bi-directional deployment scheme 2.  

UE initiated TCI state switching was discussed as part of R17 feMIMO enhancement. The UE initiated TCI state switching enable UE to switch TCI state after L1-RSRP reporting, effectively saved the time for another DCI to trigger TCI state switching. Many issues are still under discussion, current agreements are copied below. 

Agreement
On Rel.17 enhancements to facilitate advanced beam refinement/tracking, focus study (including down-selection) and, if needed, specification effort on the following options:
·       Group 1: Aim for at most one solution for Group 1 in Rel-17 to address issue 6
o   Opt 1-A. UE-initiated beam selection/activation based on beam measurement and/or reporting (without beam indication or activation from NW)
o   Opt 1-B. Beam measurement/reporting/refinement/selection triggered by beam indication (without CSI request)
o   Opt 1-C. Aperiodic beam measurement/reporting based on multiple resource sets for reducing beam measurement latency
·       Group 2: Aim for at most one solution for Group 2 in Rel-17 to address issue 6
o   Opt 2-A: Latency reduction for MAC CE based TCI state activation, or frequency/time/beam tracking
o   Opt 2-B: Latency reduction for MAC CE based PL-RS activation
o   Opt 2-C: One-shot timing update for TCI state update

It is better to wait for RAN1 conclusion on the topic instead of a separate RAN4 discussion.  

Proposal 4: Wait RAN1 conclusion in R17 feMIMO enhancement for UE initiated TCI state switching enhancement.  

3	Summary
In this paper, we provide our view on signalling aspect of RRM enhancement for HST FR2.   

Proposal 1: Enhancing RLM/BFD/CBD requirement with smaller Rx beam factor, where the number of Rx beam in general RRM requirement discussion.  

Proposal 2: Mandate CPE device to perform parallel CBD and BFD procedure, with potential a new test case.  

Proposal 3: The TCI known condition should be revised after conclusion of bi-directional deployment scheme 2.  

Proposal 4: Wait RAN1 conclusion in R17 feMIMO enhancement for UE initiated TCI state switching enhancement.  
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