Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk487029736]3GPP TSG-RAN WG4 Meeting #98-e	R4-2100220  
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Electronic Meeting, 25 Jan – 5 Feb, 2021

Agenda Item:	11.7.4 
Source:	Apple
Title:	Discussion on RRM requirement for high-speed train scenario in FR2 
Document for:	Discussion
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 discussion in RAN4 97e on deployment scenarios, channel modeling and evaluation parameters. 
 
In this paper, we provide initial discussion on the objectives.  
2	Discussion
The deployment scenarios discussed in [2] are listed in Table I, where scenario 2 and 4 are considered with high priority. The small Ds value between TRPs and up to 350Km/hour speed put tight limitation for mobility handling.   
   
Table I Deployment scenario for HST FR2 [2]

	Scenario
	Ds (meter)
	Dmin (meter)

	1
	800
	10

	2
	650
	10

	3
	500
	10

	4
	300
	50

	5
	200
	30



For connected mode, enhancements include reduced PSS/SSS detection period, time index detection and measurement period and beam management evaluation period. Potential enhancement directions include: 
· Reduce the number of samples. Since the user equipment considered in 5G NR FR2 HST scenario is vehicle-roof mounted customer-premises equipment (CPE), which communicate with track-side deployed gNBs, the ping-pong effect in mobility management is much less severe compared to typical cellular deployment. Reducing number of samples required for PSS/SSS detection time period, time index detection and intra-frequency measurement period can improve overall mobility management performance.  
· Add different scaling factors when SMTC periodicity is small, similar to HST FR1 enhancement. 
· Reduce the number of Rx beams N. In current FR2 when beam scanning is needed, N=8. For CPE devices mounted on top of the train, there is no rotation of the antenna panel. It is possible to reduce the number of Rx beams when UE moves along the track.   
· Use location information to assist faster detection and measurement. Since CPE is roof mounted on top of train, GPS location information is generally available.    
 
For idle mode cell reselection enhancement, similar approaches can be used to enhance the cell reselection performance: 
· Reduce the number of measurement samples required for intra-frequency cell detection and measurement. 
· Reduce the number of Rx beams N. 
· Use different scaling factors when SMTC periodicity is small, similar to HST FR1 enhancement
· Use location information to assist cell reselection. 


Proposal 1: Consider reducing the number of samples for idle or connected mode RRM enhancement.
 
Proposal 2: Consider reducing the Rx beam used for idle or connected mode RRM enhancement.   

Proposal 3: Consider scaling factors with SMTC periodicity is small.  

Proposal 4: Consider location assisted enhancement for idle and connected mode RRM enhancement.  
3	Summary
For potential RRM enhancement for FR2 HST, the following area can be further considered:  

Proposal 1: Consider reducing the number of samples for idle or connected mode RRM enhancement.
 
Proposal 2: Consider reducing the Rx beam used for idle or connected mode RRM enhancement.   

Proposal 3: Consider scaling factors with SMTC periodicity is small.  

Proposal 4: Consider location assisted enhancement for idle and connected mode RRM enhancement.  
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