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1. Introduction
In the last meeting, a way forward on RRM NR FR2 HST was approved in [1]: 
		Enhancement of measurement requirements in CONNECTED state：
· Baseline: DRX upper bound for enhanced RRM HST FR2 requirements is [80]ms.
· [bookmark: OLE_LINK8]FFS, whether different requirements shall be defined for requirement Set1 and Set 2.
· 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
Potential mobility issue when UE is moving in the direction opposite to the RRH TX beams:
· 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
Connection Re-establishment requirement:
· 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
Handover：
· Do not enhance requirements for HO to unknown cell.
· If the target cell is a known cell, then Tsearch = 0 ms.
· FFS, whether enhancements in HO requirement corresponding the number of RX beam sweep are needed.

IDEL/INACTIVE state mobility：
· Defined enhanced requirements for DRX 320 ms only.
· Requirements for longer DRX cycles are left without changes.
· [bookmark: OLE_LINK10]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





Based on the conclusion in 101 meeting, for the mobility requirements of CONNECTED state and IDLE/INACTIVE state, some issues are still open, we provide our analysis for the following issues:
·  For CONNECTED state
· DRX upper bound
· Connection Re-establishment to known cell and unknown cell
· Enhancement of Handover requirements
· For IDLE/INACTIVE state
· Enhancement of requirement at DRX cycle
· [bookmark: OLE_LINK5]The values of scaling factors
2. Discussion
2.1 CONNECTED state
[bookmark: OLE_LINK1]2.1.1 DRX upper bound
For the DRX upper bound of HST FR2 enhancement, some company concern that using 80ms as the DRX upper bound for both Set 1 and Set2 is not suitable, different DRX upper bound should be determined depending on the deployment scenarios. We analysis this issue based on exact estimation for each Scenarios(Sets).
Total latency is Mpss/sss_sync_w/o_gaps +T SSB_measurement_period_intra
For Mpss/sss_sync_w/o_gaps, in legacy Rel-16, for a UE supporting FR2 power class 1 or 5, Mpss/sss_sync_w/o_gaps =40. For a UE supporting power class 2, Mpss/sss_sync_w/o_gaps =24.  For a UE supporting FR2 power class 3, Mpss/sss_sync_w/o_gaps =24. For a UE supporting FR2 power class 4, Mpss/sss_sync_w/o_gaps =24. Considering the RX beam number reduced to 2 or 6 for HST FR2, correspondingly the Mpss/sss_sync_w/o_gaps for HST FR2 should reduce to 10 or 6 for Scanario A, and reduce to 30 or 18. Further consider for power class 6, assumption with 6 for Scenario A and 18 for Scenario B is suitable.
For simplicity, Kp, Klayer1_measurement, CSSFintra are assumed to be 1.
M2 = 1.5 if SMTC periodicity > [40] ms, otherwise M2=1
Based on all the assumption above, we can estimate the total latency for Scenario A and Scenario B at DRX = 80 as follows:
Total latency for Scenario A = 1*6*1*1*0.08*1+1*6*1*1*0.08*1=0.96s
Total latency for Scenario B = 1*18*1*1*0.08*1+1*18*1*1*0.08*1=2.88s
Within the duration of 0.96s, UE can move about 93 m. Within the duration of 2.88s, UE can move about 280 m. For the ISD of 700 m, we believe applying 80 ms as the DRX upper bound is acceptable for both Scenario A and Scenario B.
Proposal 1: Using 80 ms as the DRX upper bound for enhanced RRM HST FR2 requirements for both Scenario A and Scenario B.
2.1.2 Connection Re-establishment to known cell and unknown cell
For identify target cell for RRC connection re-establishment to NR intra-frequency cell in HST FR2, the following candidate options proposed during 101 meeting:
	· 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


For known cell, we believe the Table 6.2.1.2.1-1 can be good reference for discussion here, the Rx beam number has reduced to 2 or 6 from 8 in legacy Rel-16, so for the upper bound 200 ms, no expand or little expand is enough, not need to double. Compare Option 1a and Option 1b, we prefer still keep 200 ms as upper bound, so we support Option 1b.
Table 6.2.1.2.1-1: 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
	N/A
	MAX (1000 ms, 80 x TSMTC))

	< -8
	FR1
	N/A
	800Note1

	< -8
	FR2
	N/A
	3520Note1

	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.


For unknown cell, we prefer Option 1, i.e. update with the scaling factor corresponding to reduced RX beam number. 
Proposal 2: For time to identify Known NR cell, we prefer Option 1b. For time to identify unknown NR cell, we prefer Option 1.
2.1.3 Enhancement of Handover requirements
Based on the conclusion during 101 meeting, it is still FFS that whether enhancements in HO requirement corresponding the number of RX beam sweep are needed. To address this question, analysis for each component of interruption delay of handover is needed.
The interruption delay in handover is Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin ms. 
· [bookmark: OLE_LINK68]Tsearch is the time required to search the target cell when the handover command is received by the UE. If the target cell is a known cell, then Tsearch = 0 ms. If the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 8* Trs ms. 
· Tprocessing is time for UE processing. Tprocessing can be up to 20ms. 
· Tmargin is time for SSB post-processing. Tmargin can be up to 2ms. Maybe need enhancement refering to RX beam number. 
· T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = Trs for both known and unknown target cell. Trs is the SMTC periodicity of the target NR cell. 
· TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell.
[bookmark: OLE_LINK4]For each above component, only T∆ is possible the candidate which needs enhancement based on the agreed reduced RX beam number. Based on the specification in legacy Rel-16, T∆ is the time period for fine time tracking and acquiring full timing information of the target cell. No matter handover to a FR1 target cell or a FR2 target cell, T∆ always equals to Trs, i.e. one SMTC periodicity. So we can believe that it is assumed that before receiving the handover command, UE has known about the beam information of the possible target cell in legacy Rel-16. So UE can use a preferred RX beam to receive SMTC only once, not need to perform RX beam sweeping. After receiving only once SMTC, fine time tracking can be achieved. 
The same assumption can also apply for HST FR2 scenario, especially considering the RRH is pre-planned and the beam coverage of each RRH is still pre-planned for HST FR2 scenario.We can assume that UE know the preferred RX beam with which to receive the target cell SSB. So one SMTC is enough for HST FR2 scenario, no need to enhance T∆ since the updated scaling factor. Therefor, for handover procedure, requirement enhancement is not necessary.
Proposal 3: For each delay component, only T∆ is candidate which needs possible enhancement, but after further analysis, we suggest no requirement enhancement of handover is necessary.

2.2 IDLE/INACTIVE state
2.2.1 Enhancement of requirement at DRX cycle
Actually FR2 HST CPE is not common user, but a dedicated equipment, so the power consumption is not a bottleneck. The motivation for longer DRX cycle in IDLE mode is not appealing. Similar as in CONNECTED mode, the requirement enhancements only focus on the short DRX cycle case. It has been approved that using 320 ms as the DRX cycle upper bound for IELD/INACTIVE mode.
However the detailed requirements for 320 ms DRX cycle case are still open. The following options proposed during 101 meeting:
	· 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


Undoubtedly, we support solution 1-b, which is consistent with the approved agreement for Rx number.
Proposal 4: Enhancement of requirement at DRX cycle length 320ms is needed, and should be consistent with the agreed RX number, so we prefer Option 1-b.
2.2.2 The values of scaling factors
The following table was agreed during 100 meeting, so only N1 is still FFS.
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 
	


This table is almost similar with Rel-16 HST enhancement, just except for N1. In our opinion here N1 means RX beam number, which we support N1 refers to agreed RX beam number.
Proposal 5: The value of N1 refers to agreed RX beam number.
3. Conclusion
In this contribution, we have the following proposals for CONNECTED and IDLE/INACTIVE state requirements enhancement:
Proposal 1: Proposal 1: Using 80 ms as the DRX upper bound for enhanced RRM HST FR2 requirements for both Scenario A and Scenario B.
Proposal 2: For time to identify Known NR cell, we prefer Option 1b. For time to identify unknown NR cell, we prefer Option 1.
Proposal 3: For each delay component, only T∆ is candidate which needs possible enhancement, but after further analysis, we suggest no requirement enhancement of handover is necessary.
Proposal 4: Enhancement of requirement at DRX cycle length 320ms is needed, and should be consistent with the agreed RX number, so we prefer Option 1-b.
Proposal 5: The value of N1 refers to agreed RX beam number.
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