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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 timing requirement for FR2 HST. 
2	Discussion
Large propagation delay issue has been identified in the deployment scenario discussion [3]. 

·  Large difference in propagation delays
· FFS the impact of the large difference in propagation delays from different RRHs in a cell when DPS scheme is used:  
· Large difference in propagation delays exist in 
· Uni-directional RRH deployment
· Some schemes for bi-directional RRH deployment
· Whether or not one deployment scenario should be precluded in Rel-17 needs to consider the decision from RRM session.
· RRM session will investigate and decide on potential methods to mitigate the propagation delay issue

The scheme-2 of bi-directional deployment as shown in Fig. 1 are one example where bi-directional RRH experience the large propagation delay issue. 
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Fig. 1. Scheme-2 of bi-directional deployment that experience large propagation delay issue
In RRM discussion, the following agreements have been captured in [3].
· Autonomous timing adjust step Tq for FR2 in high-speed scenario is [4.5]Ts

· FFS possible solutions and RRM impacts of large propagation delay difference:
· Solution 1: One-time large TA adjustment
· Solution 2: NW-based pre-compensation of different propagation delays
· Solution 3(a): Only use bi-directional with Scheme-1, i.e., don’t use uni-directional; and don’t use bi-directional with Scheme-2/3.
· Solution 3(b): Bi-directional deployment with interruption allowed by following Scheme-2 but no dedicated beam for coverage hole from neighboring RRH.  
· Solution 4: Uni-directional deployment with interruption allowed.
· Other solutions are not precluded
· FFS: Impact on SSB-based measurement accuracy (e.g., SS-RSRP)
















One time large TA adjustment is an effective solution to handle the large propagation delay particularly for uni-directional network. When TCI state switching happens from one RRH to another RRH in uni-directional SFN deployment, large TA adjustment is expected. For example, in uni-directional deployment, with DPS transmission scenario, when UE is switching from TCI state associated with SSB index 5 to TCI state associated with SSB index 6, the propagation delay can be increase by more than 2us (more than 60Ts) with Ds=700m. In this case one time large TA adjustment is needed based on DL SSB received timing change. However, when UE moved from TCI state associated with SSB 4 to SSB5, no one time large TA is needed. To assist UE performs one time TA adjustment, network can signal the SSB index per RRH and uni-directional deployment to UE.    
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Fig.1 One-time large TA when UE switch between RRH  


In bi-directional deployment, the large delay propagation happens when UE switch to a different RRH to get coverage in the blind spot right under the closet RRH, like scheme-2 shown in Fig.1 [4]. However, it has been agreed that scheme-1 of bi-directional deployment does not have the large propagation delay issue. Also option 3(b) can also be a potential solution for scheme-2 in bi-directional deployment.    


Proposal 1: One-time large TA adjustment can be enabled when switching between RRH for uni-directional deployment. 

Proposal 2: Network signaling of the SSB index per RRH and whether this is uni-directional or bi-directional deployment, to assist UE one time TA adjustment.    

For L1-RSRP measurement, the large propagation delay can be greater than 2us, which is roughly 3.5CP length in 120KHz numerology, the OFDM symbol are not aligned between different TCI state from different RRH. In this case, in order to allow the UE to perform L1-RSRP of the next TCI state measurement while receiving/transmitting on current TCI state, a scheduling restriction needs to be defined as one OFDM symbol before and after the SSB/CSI-RS symbol to be measured.  

Proposal 3: Define scheduling restriction for SSB/CSI-RS based L1-RSRP measurement. UE is not expected to transmit or receive one symbol before and one symbol after each consecutive SSB symbols to be measured.  

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

Proposal 1: One-time large TA adjustment can be enabled when switching between RRH for uni-directional deployment. 

Proposal 2: Network signaling of the SSB index per RRH and whether this is uni-directional or bi-directional deployment, to assist UE one time TA adjustment.    

Proposal 3: Define scheduling restriction for SSB/CSI-RS based L1-RSRP measurement. UE is not expected to transmit or receive one symbol before and one symbol after each consecutive SSB symbols to be measured.  
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