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Introduction
Work on RRM requirements for train-mounted UE in high speed train scenario in FR2 [1] continued during the RAN4#100e meeting, with outcome in terms of agreements and open issues captured in WFs [2, 3].
In this contribution, we focus on issues RRC Idle/Inactive and connected state mobility specifications due to HST FR2 deployment.
Disucssion
CONNECTED state mobility

DRX upper bound
	Way forward:
FFS the DRX upper bound for enhanced RRM HST FR2 requirements:
· Option 1: Up to [256] ms
· Option 2: [80] ms
· Option 3: [60] ms
· Other options are not precluded



Main concern is two sides of the issue: too long bound is unrealistic in practice; on other hand, too short bound limits implementation unnecessarily.
Proposal 1:  Support Option2: [80] ms for DRX upper bound.

Enhancements for short DRX
	Way forward:
Further consider the possibility of requirement enhancement for SMTC periodicity <= [40] ms
· Option 1: M2 = 1.5 if SMTC periodicity > [40] ms, otherwise M2=1.
· Option 2: Keep the 1.5 relaxation factor.



Option 1 uses the same context as Rel-16 NR FR1 HST where the relaxion is for the goal of conserving energy. However, owing to the presence of CPE, power conservation is not required. The way to check the question is: when SMTC >40ms, M2 =1 should be the default value following Rel-16 NR FR1 HST; there is no necessity to relax M2 from 1 to 1.5 in HST FR2 compared to HST FR1.
Proposal 2: Support Option1, the way to check the question is: when SMTC >40ms, M2 =1 should be the default value following Rel-16 NR FR1 HST; there is no necessity to relax M2 from 1 to 1.5 in HST FR2 compared to HST FR1.

Connection Re-establishment to known cell
	Way forward:
FFS time to identify target NR cell for RRC connection re-establishment to known NR intra-frequency cell:
· Option 1: MAX (TBD ms, 5 x N1 x TSMTC).
· Option 3: Do not introduce any enhancements.
· Other options are not precluded



Connection Re-establishment to unknown cell
	Way forward:
FFS time to identify target NR cell for RRC connection re-establishment to unknown NR intra-frequency cell:
· Option 1: Keep current requirements with N1 scaling factor corresponding the number of RX beams:
MAX (1000 ms, 10 x N1 x TSMTC)
· Option 2: Do not introduce any enhancements.
· Other options are not precluded



There isn’t available known cell for FR2’s RRC connection re-establishment, the block in current table is blank. In the other word, all FR2’s RRC connection re-establishment shall be assumed as unknown NR intra-frequency cell case. Regarding HST scenario, if TSMTC is configured with e.g. 80ms, it is problematic once RRC connection re-establishment occurs.
Proposal 3: Regarding to Connection Re-establishment to known cell, support Option 1: MAX (TBD ms, 5 x N1 x TSMTC). Otherwise, MAX (1000 ms, 80 x TSMTC) for unknown NR intra-frequency cell shall be changed to MAX (1000 ms, 10 x N1 x TSMTC), where N1=RX beam number.

Handover
	Agreement:
Criteria of known cell for FR2:
The target FR2 cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds; otherwise, it is unknown.
Way forward:
FFS the following issues:
· The scaling factor in HO requirement corresponding the number of RX beam sweep.
· A feasibility of HO to unknow cell in HST FR2 deployments.



Even while Handover has not specifically requested a reduction in the number of RX beam sweeps, it, like other items, can benefit from the reduction. It appears reasonable to minimize interruptions caused by handover.
Proposal 4: The scaling factor in HO requirement corresponding the number of RX beam sweep shall follow RX beam number decided.
Observation 1:  Unknow cell in HST FR2 deployments may happen where UE is at certain positions relative to RRHs with some configurations due to SNR drop and other practical issues along with railway. 
IDEL/INACTIVE state mobility
	Agreements:
· Use cell selection criterion S and number of DRX cycles as a baseline for cell selection requirement.
· Use table below as a background for further discussion of HST FR2 IDLE mode requirement:
Tdtect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra for UE configured with RRM 
enhancements for high speed (Frequency range FR2)
	DRX cycle length [s] 
	Tdetect,NR_Intra [s] (number of DRX cycles) 
	Tmeasure,NR_Intra [s] (number of DRX cycles) 
	Tevaluate,NR_Intra 
[s] (number of DRX cycles) 

	
	
	
	
	

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

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

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

	2.56 
	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 < = 40 ms, M2 = M3 = M4 = 1; and when SMTC > 40 ms, M2 = 1.5, M3 = M4 = 2 
	



Way forward:
FFS the following issues:
· The upper bound of DRX cycle with enhanced requirements:
· Option 1: Use 320 ms DRX cycle as baseline for following analysis and requirement definition
· Other options are not precluded
· The values of scaling factors: N1, M2, and SMTC:
· Option 1: N1 is not necessarily the agreed Rx numbers for each scenario, N1 = 3
· Option 2: N1 refers to agreed Rx numbers
· Other options are not precluded



Proposal 5: We have not strong view on the upper bound of DRX cycle with enhanced requirements before N1 issue is fixed, but 320 ms is acceptable. But the table shall be enhanced up to DRX=1.28ms as listed in WF.
Proposal 6: Support opion2, the scaling factor N1 refers to agreed Rx numbers.










Conclustion
Proposal 1:  Support Option2: [80] ms for DRX upper bound.
Proposal 2: Support Option1, The way to check the question is: when SMTC >40ms, M2 =1 should be the default value following Rel-16 NR FR1 HST; there is no necessity to relax M2 from 1 to 1.5 in HST FR2 compared to HST FR1.
Proposal 3: Regarding to Connection Re-establishment to known cell, support Option 1: MAX (TBD ms, 5 x N1 x TSMTC). Otherwise, MAX (1000 ms, 80 x TSMTC) for unknown NR intra-frequency cell shall be changed to MAX (1000 ms, 10 x N1 x TSMTC), where N1=RX beam number.
Proposal 4: The scaling factor in HO requirement corresponding the number of RX beam sweep shall follow RX beam number decided.
Proposal 5: We have not strong view on the upper bound of DRX cycle with enhanced requirements before N1 issue is fixed, but 320 ms is acceptable. But the table shall be enhanced up to DRX=1.28ms as listed in WF.
Proposal 6: Support opion2, the scaling factor N1 refers to agreed Rx numbers.
Observation 1:  Unknow cell in HST FR2 deployments may happen where UE is at certain positions relative to RRHs with some configurations due to SNR drop and other practical issues along with railway. 
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