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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 mobility requirement for idle/inactive state and connected state separately. 
2	Discussion
Cell selection/re-selection requirement for idle/inactive state

As captured in [2], it was agreed that cell reselection requirement is to be enhanced for FR2 HST. 
· Cell reselection requirements in IDLE/INACTIVE mode are enhanced
· FFS enhancement details 
· upper bound of DRX cycle 
· scaling factor N1
· others are not precluded







In FR1 HST enhancement, reduced number of samples combined with additional parameter M2, M3 and M4 are introduced in DRX cycle < 320ms. When SMTC < = 40 ms, M2 = M3 = M4 = 1; and when SMTC > 40 ms, M2 = 1.5, M3 = M4 = 2. Similar approach can be introduced in FR2 HST, as shown in the following table, where FR2 scaling factor N1 is introduced on top of FR1 HST table.  

Table I: Tdetect,NR, TmeasureNR, and Tevaluate,NR when UE is configured with RRM enhancement for high speed 

	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR [s] (number of DRX cycles)
	Tmeasure,NR [s] (number of DRX cycles)
	Tevaluate,NR[s] (number of DRX cycles)

	0.32
	TBD
	2.56 x M2 x N1
(8 x M2 x N1)
	0.32 x M3 x N1
(1 x M3 x N1)
	0.96 x M4 x N1
(3 x M4 x N1)

	0.64
	TBD
	5.12 x N1
(8 x N1)
	0.64 x N1
(1 x N1)
	1.92 x N1
(3x N1)

	1.28
	TBD
	8.96 x N1
(7 x N1)
	1.28 x N1
(1 x N1)
	3.84 x N1
(3 x N1)

	2.56
	TBD
	58.88 x N1
(23 x N1)
	2.56 x N1
(1 x N1)
	7.68 x N1
(3 x N1)

	NOTE 1:	When SMTC <=40ms, M2=M3=M4=1; and when SMTC>40ms, M2=1.5, M3=M4=2 



The value of scaling factor N1 should reuse the agreement on number of UE Rx beams in different deployment scenario, discussed in separate agenda item. 

Proposal 1: For idle/inactive mode cell reselection enhancement, extend the FR1 HST enhancement with N1 scaling factor, as shown in Table I. 

Connected mode mobility requirement

For connected mode mobility, the following agreements and open issues are captured in [2]. 
· Connection Mobility Control 
· RRC Release with Redirection
· Not applicable to FR2 HST
· RRC re-establishment
· FFS: Definition of criteria of known cell for FR2
· FFS: Enhancement of requirements on Connection Mobility Control - RRC re-establishment.
· Handover
· FFS: A need for enhancements based on the agreements about RX beam sweep number reduction.











For RRC re-establishment procedure, the proposed enhancement for NR intra-cell identification is shown in Table II. Again, the N1 scaling factor can follow the general discussion of UE Rx beam.

In current specification, known NR cell is not defined in RRC reestablishment requirement for FR2. For FR1, the known NR cell is defined the same for RRC re-establishment and handover, where “a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown”. 

For FR2 handover, the known cell is defined as 
“In FR2, the target cell is known if it has been meeting the following conditions:
-	During the last 5 seconds before the reception of the handover command:
-	the UE has sent a valid measurement report for the target cell and
-	One of the SSBs measured from the NR target cell being configured remains detectable according to the cell identification conditions specified in clause 9.3,
-	One of the SSBs measured from the target cell also remains detectable during the handover delay according to the cell identification conditions specified in clause 9.3.
otherwise, it is unknown.” 
  
If we define the known cell condition for FR2 HST, it is natural to reuse the FR2 known cell definition for handover, similar as FR1 case. In this case, the FR2 known NR cell detection can be updated as shown in Table II. 
 
Table II: Time to identify target NR cell for RRC connection re-establishment to NR intra-frequency cell
	Serving cell 
	FR of target NR 
	Tidentify_intra_NR [ms]

	SSB Ês/Iot (dB)
	cell
	Known NR cell
	Unknown NR cell

	≥ -8
	FR1
	MAX (200 ms, 5 x TSMTC)
	MAX (800 ms, 10 x TSMTC)

	≥ -8
	FR2
	MAX(400ms, 5 x N1 x TSMTC)
	MAX (1000 ms, 10 x N1 x TSMTC))

	< -8
	FR1
	N/A
	800 Note1

	< -8
	FR2
	N/A
	[bookmark: _Hlk521492617]3520 Note1

	Note 1:	The UE is not required to successfully identify a cell on any NR frequency layer when TSMTC > 20 ms and serving cell SSB Ês/Iot < -8 dB.



Proposal 2: If known cell for FR2 HST is defined, the FR2 handover known cell criterion can reused.  
Proposal 3: RRC re-establishment requirement can be enhanced as shown in Table II, where N1 depends on the number of Rx beam in general RRM requirement discussion.   

Proposal 4: Handover requirement can be enhanced depends on the number of Rx beam in general RRM requirement discussion.   

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

Proposal 1: For idle/inactive mode cell reselection enhancement, extend the FR1 HST enhancement with N1 scaling factor, as shown in Table I. 
Table I: Tdetect,NR, TmeasureNR, and Tevaluate,NR when UE is configured with RRM enhancement for high speed 

	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR [s] (number of DRX cycles)
	Tmeasure,NR [s] (number of DRX cycles)
	Tevaluate,NR[s] (number of DRX cycles)

	0.32
	TBD
	2.56 x M2 x N1
(8 x M2 x N1)
	0.32 x M3 x N1
(1 x M3 x N1)
	0.96 x M4 x N1
(3 x M4 x N1)

	0.64
	TBD
	5.12 x N1
(8 x N1)
	0.64 x N1
(1 x N1)
	1.92 x N1
(3x N1)

	1.28
	TBD
	8.96 x N1
(7 x N1)
	1.28 x N1
(1 x N1)
	3.84 x N1
(3 x N1)

	2.56
	TBD
	58.88 x N1
(23 x N1)
	2.56 x N1
(1 x N1)
	7.68 x N1
(3 x N1)

	NOTE 1:	When SMTC <=40ms, M2=M3=M4=1; and when SMTC>40ms, M2=1.5, M3=M4=2 




Proposal 2: If known cell for FR2 HST is defined, the FR2 handover known cell criterion can reused.  

Proposal 3: RRC re-establishment requirement can be enhanced as shown in Table II, where N1 depends on the number of Rx beam in general RRM requirement discussion.   

Table II: Time to identify target NR cell for RRC connection re-establishment to NR intra-frequency cell
	Serving cell 
	FR of target NR 
	Tidentify_intra_NR [ms]

	SSB Ês/Iot (dB)
	cell
	Known NR cell
	Unknown NR cell

	≥ -8
	FR1
	MAX (200 ms, 5 x TSMTC)
	MAX (800 ms, 10 x TSMTC)

	≥ -8
	FR2
	MAX(400ms, 5 x N1 x TSMTC)
	MAX (1000 ms, 10 x N1 x TSMTC))

	< -8
	FR1
	N/A
	800 Note1

	< -8
	FR2
	N/A
	3520 Note1

	Note 1:	The UE is not required to successfully identify a cell on any NR frequency layer when TSMTC > 20 ms and serving cell SSB Ês/Iot < -8 dB.




Proposal 4: Handover requirement can be enhanced depends on the number of Rx beam in general RRM requirement discussion.   
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