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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#101e 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 for enhanced RRM HST FR2 requirements
	Agreement:
Baseline: DRX upper bound for enhanced RRM HST FR2 requirements is [80]ms.
Way forward:
FFS, whether different requirements shall be defined for requirement Set1 and Set 2.



The issue mainly questions that the requirements for Set 1 and Set 2 are different or not. Thus, the question is driven by the proposal ‘The DRX upper bound for Scenario A is different from Scenario B due to the different number of UE RX beams’ in last meeting. Essentially, the description concerns the possibility that the RX beam number in Set1 (Scenario A) is too stringent for UE. However, according to our understanding, two RX beams are designed to support requirements under agreed-upon deployment assumptions.
Proposal 1:  DRX upper bound for enhanced RRM HST FR2 requirements is 80ms. 

M2 scaling factor for short DRX
	Way forward from GtW:
· Baseline: M2 = 1.5 if SMTC periodicity > [40] ms, otherwise M2=1
· FFS if a different scaling factor is needed for scenario-B with two-side RRH



Proposal 2: Issue’ M2 scaling factor for short DRX’ can refer to Issue’ Requirements for RRH deployment on both sides of the track’ in Clause: 6.9.4.2	Number of RX beams.

Potential mobility issue when UE is moving in the direction opposite to the RRH TX beams
	Way forward:
· RAN4 to consider solutions to potential mobility issue when UE is moving in the direction opposite to the RRH TX beams in Scenario A are not precluded.
· FFS whether 80 ms DRX cycle length can be supported in Scenario A for UE moving in the direction opposite to the RRH TX beams
· Other solutions are not precluded



Recalling discussions in last meeting, one of concerns is driven by worse inter-cell mobility performance when UE is moving in the direction that is opposite to the pointing direction of RRH TX beams in Uni-directional deployment. According to our understanding and simulation results from previous meetings, changing of DRX may relieve the performance degradation, e.g. shorter interruption time in mobility, to some extent but cannot completely solve the issue. 
Proposal 3: Based on our understanding, the following are possible solutions to deal with the problem (we suppose a similar problem may occur in L1 mobility):
· Shorter DRX may alleviate the problem, but we doubt it will completely resolve it.
· Implement UE-initiated TCI activation/deactivation, but no additional signaling is allowed with regard to agreement in previous meetings.
· Alter the conditions of L1 mobility and L3 mobility, for example, parameters in A3/A5  in L3 mobility adopts different values, before the SNR drops. The addition of signaling to UE, for example intra-RRH mobility or inter-RRH mobility, may be beneficial to the solution, but this needs to be investigated.
We encourage open discussions on the issue. 


Connection Re-establishment requirement
	Way forward:
Further study the requirement on the time to identify target cell for RRC connection re-establishment to NR intra-frequency cell in FR2 HST deployments:
· Time to identify Known NR cell
· Option 1: MAX (TBD, 5 x N1 x TSMTC), the value of N1 refers to agreed RX beam number
· Option 1a: TBD is 400 ms
· Option 1b: TBD is: 200 ms
· Option 2: Do not introduce any enhancements
· Time to identify unknown NR cell
· Option 1: MAX (1000 ms, 10 x N1 x TSMTC)), the value of N1 refers to agreed RX beam number
· Option 2: Do not introduce any enhancements



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 4: We support  option1 in Issue’ Time to identify unknown NR cell’ . If option1 in issue’ Time to identify unknown NR cell’ is agreed, we have not strong view on Issue ‘Time to identify Known NR cell’.


Handover
	Agreements:
· Do not enhance requirements for HO to unknown cell.
· If the target cell is a known cell, then Tsearch = 0 ms.
Way forward:
FFS, whether enhancements in HO requirement corresponding the number of RX beam sweep are needed.



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 and no strong reason to keep 8 as input of scaling factor.
Proposal 5: No enhancement for HO is needed, if known cell is assumed.

IDEL/INACTIVE state mobility
	Agreements:
· Defined enhanced requirements for DRX 320 ms only.
· Requirements for longer DRX cycles are left without changes.
Way forward:
FFS, enhancement of requirement at DRX cycle length 320ms:
· Option 1:

	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) ]
	

	Note 1:	when SMTC < = 40 ms, M2 = M3 = M4 = 1; and when SMTC > 40 ms, M2 = 1.5, M3 = M4 = 2
Note 2:	When highSpeedMeasFlag-r16 is configured, the requirements apply only to UE supporting either measurementEnhancement-r16 or [intraRAT-MeasurementEnhancement-r16].
	


· Option 1-a: N1 = 3
· Option 1-b: N1 refers to the agreed Rx numbers
· Option 2: N1 refers to the agreed Rx numbers
· Other options/enhancements are not precluded



Proposal 6: The scaling factor N1 in Issue ‘IDEL/INACTIVE state mobility’ refers to agreed Rx numbers.

Conclustion
Proposal 1:  DRX upper bound for enhanced RRM HST FR2 requirements is 80ms. 
Proposal 2: Issue’ M2 scaling factor for short DRX’ can refer to Issue’ Requirements for RRH deployment on both sides of the track’ in Clause: 6.9.4.2	Number of RX beams.
Proposal 3: Based on our understanding, the following are possible solutions to deal with the problem (we suppose a similar problem may occur in L1 mobility):
· Shorter DRX may alleviate the problem, but we doubt it will completely resolve it.
· Implement UE-initiated TCI activation/deactivation, but no additional signaling is allowed with regard to agreement in previous meetings.
· Alter the conditions of L1 mobility and L3 mobility, for example, parameters in A3/A5  in L3 mobility adopts different values, before the SNR drops. The addition of signaling to UE, for example intra-RRH mobility or inter-RRH mobility, may be beneficial to the solution, but this needs to be investigated.
We encourage open discussions on the issue. 
Proposal 4: We support option1 in Issue’ Time to identify unknown NR cell’ . If option1 in issue’ Time to identify unknown NR cell’ is agreed, we have not strong view on Issue ‘Time to identify Known NR cell’.
Proposal 5: No enhancement for HO is needed, if known cell is assumed.
Proposal 6: The scaling factor N1 in Issue ‘IDEL/INACTIVE state mobility’ refers to agreed Rx numbers.
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