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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 

[2,3] captures RRM related discussion in RAN4 101-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, particularly for uni-directional deployment. 

The following agreements are captured in [2]. 

For one shot large uplink timing adjustment 
· It is up to network configuration to enable one shot large uplink timing adjustment mechanism
· Introduce a mechanism for one shot large uplink timing adjustment for FR2 HST scenarios with UE allowed to adjust uplink timing beyond Tq
· FFS for conditions and additional network assistance for UE to apply one shot large uplink timing adjustment. 










On network assisted information, light weight inter-RRH signaling have been extensively discussed but not agreed. 

Different view has been collected on whether the inter-RRH indication is essential for triggering one shot large timing adjustment. It was mentioned that to facilitate, timely completion of WI, only light weight signaling with limited RAN2 impact is desirable. 

UL autonomous timing based only UE measurement and threshold will have performance impact, as analyzed extensively during the discussion. UE only maintain accurate DL timing of current serving RRH. Uncertainty can be caused by the DL timing accuracy of the previous TCI state, new timing accuracy with inter-RRH TCI state switching, also the UE movement before UE acquire the new DL timing which causes the propagation delay to change itself. Therefore, the assisted information can reduce many false UE autonomous UL timing adjustment.     

On the other hand, network assisted information is quite simple and straightforward way to improve the UL timing adjustment performance. The assisted information can also be used to facilitate better UE beam management.   
To address some of the concerns on detailed signaling proposal, and potential RAN2 impact, here are some examples. In our view, current SIB based signaling can be reused with reinterpretation of field. 

In current SIB signaling, here is the spec: 

ServingCellConfigCommonSIB ::=      SEQUENCE {
     ...
    ssb-PositionsInBurst                    SEQUENCE {
        inOneGroup                          BIT STRING (SIZE (8)),
        groupPresence                       BIT STRING (SIZE (8))                                       OPTIONAL -- Cond      Above6GHzOnly
    },
 
The same signaling structure can be reused to signal SSB per RRH, by re-interpretation Group to RRH, when FR2-HST deployment flag is set. For example, one group maps to one RRH, and bit string within one group indicates index and order of SSB index along the track. 
 
This approach re-uses the same signaling with re-interpretation, has minimum specification change and no additional signaling overhead. The limitation is max 8 RRH per cell due to max 8 groups. However, R17 feMIMO inter-cell L1-mobility can be used in this case for faster handover. If RAN4 would like to extend to higher number of RRHs supported, a new structure similar to the existing one can be added with up to >8 groups.  
in the order along the track.
 
From UE point of view, based on the direction UE is traveling, UE can derive the next SSB across RRH. 
 
Proposal 1: Enable light weight inter-RRH signaling to UE.  

Proposal 2: Support network assisted information, i.e., enable network assisted signaling of SSB index and order per RRH.  For example:  
· The signaling can reuse current SSB signaling by reinterpretation of the bit field when FR2 HST deployment flag is set.  
· Group represent RRH, max 8 RRH per cell. SSB index is in order along the track. 
· No additional signaling overhead.   

Proposal 3: RAN4 can determine max number of RRH per cell supported in SIB1 signaling and leave detailed signaling design to RAN2.  

On scheduling restriction, the following agreement is captured in [3]. 

· Scheduling restriction related to large propagation delay difference caused by inter-RRH beam switching in FR2 HST: 
· FFS the necessity of UL scheduling restriction (i.e., the UE is not expected to transmit PUCCH/PUSCH/SRS) after cross-RRH TCI state switch until the first TRS is received after the TCI state switch.
· RAN4 introduce scheduling restriction for the symbol before and after reference symbols used for L1-RSRP measurement. 
· Such scheduling restriction shall be specified in clauses of L1 measurement (i.e., L1-SINR and L1-RSRP)


On the FFS point, the UE is not expected to receive DL PDCCH and PDSCH, and is not expected to transmit UL transmission before TCI state switching procedure finished. The TCI state switching delay should be followed here.  

Proposal 4: Scheduling constraint of DL/UL reception/transmission follow TCI state switching delay.  
3	Summary
In this paper, we provide our view on UL timing of RRM enhancement for HST FR2.   

Proposal 1: Enable light weight inter-RRH signaling to UE.  

Proposal 2: Support network assisted information, i.e., enable network assisted signaling of SSB index and order per RRH.  For example:  
· The signaling can reuse current SSB signaling by reinterpretation of the bit field when FR2 HST deployment flag is set.  
· Group represent RRH, max 8 RRH per cell. SSB index is in order along the track. 
· No additional signaling overhead.   

Proposal 3: RAN4 can determine max number of RRH per cell supported in SIB1 signaling and leave detailed signaling design to RAN2.  

Proposal 4: Scheduling constraint of DL/UL reception/transmission follow TCI state switching delay.  
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