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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] and [3] captures the deployment scenario discussion. [4] captures the RRM related discussion in RAN4 98bis-e. 

In this paper, we discuss the details of RRM requirement.   
2	Discussion
The deployment scenarios discussed in [2] are listed in Table I.
   
Table I Deployment scenario for HST FR2 [2]

	Scenario
	Ds (meter)
	Dmin (meter)
	Prioritization  
	Note

	A
	700
	10
	Prioritized 
	Changed from original scenario-2 

	B
	700 
	150
	Prioritized
	New scenario (same as FR1 deployment)



Discussion on RRM requirement is summarized in [4]. We provide our view on the FFS items. 


Connected state mobility:  

· DRX cycle. It was agreed to define requirements for the short DRX configuration (<= [80]ms). For longer DRX configurations, we propose to apply existing R16 FR2 requirement, following similar principle used in FR1 HST. Network should avoid configure long DRX configuration for the CPE device during normal operation.     
· RRC re-establishment: RRC re-establishment delay for intra-frequency is defined in Table 6.2.1.2.1-1. With side condition of >=-8dB, and TSMTC = 20ms, for unknown NR cell, the Tidentify_intra_NR is 1600ms. In our view, the RRC re-establishment requirement should be enhanced to support the maximum 350km/hour speed.  
· Connection mobility control – RRC release with redirection: Since this feature is related in inter-RAT mobility, it can be 2nd priority unless there is an operator request for inter-RAT mobility. 


Proposal 1: For long DRX cycle, reuse existing R16 requirement.  

Proposal 2: RRC release with re-direction can be considered as low priority unless there is an operator request for support of inter-RAT mobility.  

Timing:  

On Autonomous timing requirement, two options are captured in the WF. 
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Option 1: Autonomous timing adjust step Tq for FR2 in high speed scenario is 4.5Ts.
· Option 2: Other options are not precluded

In current specification, autonomous timing requirement for Tq is defined as the maximum amount of the magnitude of the timing change in one adjustment, also the maximum aggregate adjustment rate per 200 ms. Following previous logic to derive Tq, we have 

	Frequency error
	±0.1 PPM

	Time drift due to frequency error per 200ms
	20 ns

	Supported max speed of UE movement
	30 km/h
	60 km/h
	120 km/h
	250 km/h
	350 km/h

	[bookmark: OLE_LINK50][bookmark: OLE_LINK51]Time drift due to UE movement per 200ms
	5.6ns
	11.1 ns
	22.2 ns
	46.3 ns
	64.8 ns

	Total time drift per 200ms
	25.6 ns
(0.78 Ts)
	31.1 ns
(0.95 Ts)
	42.2 ns
(1.29 Ts)
	66.3 ns
(2.04 Ts)
	84.8 ns
(2.61 Ts)

	Note: The time length of Ts equals to 1/30720000 second (≈ 32.55 ns)



Adding 1.5Ts DigRF error, we have 4.5Ts.   

Proposal 3: Autonomous timing adjust step Tq for FR2 in high speed scenario is 4.5Ts. 

When TCI state switching happens from one RRH to another RRH in uni-directional SFN deployment, large TA adjustment is expected. For example, 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  

Proposal 4: One-time large TA adjustment can be enabled when switching between RRH for uni-directional deployment. 

Proposal 5: 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.    
  

Measurement procedure: 
· NR intra-frequency requirement: Current intra-frequency PSS/SSS detection define Mpss/sss_sync_w/o_gaps is 24 in FR2 for UE power class 2,3,4. For measurement period requirement Mmeas_period_w/o_gaps is also 24 in FR2 for UE power class 2,3,4. Those values are significantly larger than FR1 case due to UE Rx beam sweeping. In current FR2, N=8, and 24 samples can be written as 3xN. Following number of Rx beam discussion, the intra-frequency PSS/SSS detection and measurement period can be enhancement for scenario A and scenario B separately. 

Proposal 6: 
Mmeas_preriod_w/o_gaps = 3N, where N is number of Rx beam depends on network signaling. 
Mpss/sss_sync_w/o_gaps = 3N, where N is the number of Rx beam depends on network signaling.


Signaling: 
· RLM/BFD: 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.  
· CBD/Link recovery: To enable faster CBD and link recovery, at least CBD measurement can be performed in parallel to BFD measurement based on current specification as shown in Fig. 2. Additional enhancement can be considered to allow CBD report before BFD event happens.    
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Fig. 2 Parallel CBD and BFD measurement 
		
  
· Active TCI state switching delay and UL spatial relationship switching delay: TCI state switching delay can be reused when TCI state is known. Network configuration should ensure UE measure the new TCI state and send L1-RSRP report back before TCI state switching commend.  
 

Proposal 7: UE perform parallel CBD procedure and BFD procedure.   

     
3	Summary
In this paper, we provide initial discussion on R15/R15 RRM applicability, detailed analysis for RRM requirement and potential enhancement for FR2 HST.  

Proposal 1: For long DRX cycle, reuse existing R16 requirement.  

Proposal 2: RRC release with re-direction can be considered as low priority unless there is an operator request for support of inter-RAT mobility.  

Proposal 3: Autonomous timing adjust step Tq for FR2 in high speed scenario is 4.5Ts. 

Proposal 4: One-time large TA adjustment can be enabled when switching between RRH for uni-directional deployment. 

Proposal 5: 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 6: 
Mmeas_preriod_w/o_gaps = 3N, where N is number of Rx beam depends on network signaling. 
Mpss/sss_sync_w/o_gaps = 3N, where N is the number of Rx beam depends on network signaling.

Proposal 7: UE perform parallel CBD procedure and BFD procedure.   
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