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Introduction
In RAN4 #99-e meeting, the RRM requirements for FR2 HST scenario were discussed and the conclusions were captured in WF [1]. In this paper, we will discuss mobility related requirements in RRC IDLE/INACTIVE and CONNECTED state.
Discussion
	· Cell reselection requirements in IDLE/INACTIVE mode are enhanced
· FFS enhancement details 
· upper bound of DRX cycle 
· scaling factor N1
· others are not precluded 


RRC IDLE/INACTIVE state mobility
The Rx beam scaling factor N1=8 in non-HST scenario, could be reduced to N1=4 or 2 in FR2 HST scenario considering the roof-mounted CPE with deterministic moving trajectory. However, the exact value of N1 should be determined based on the outcomes of deployment scenario. At current stage, N1=2 is suggested to be used as a reference for the analysis of RRM requirements.
Proposal 1: Use Rx beam scaling factor N1=2 as a reference for the analysis of RRM requirements. 
One enhancement for HST scenario is that the scaling factor M2=1.5 is changed to M2=M3=M4=1 when SMTC <= 40ms. This rule could be reused in FR2 HST. 
Proposal 2: When SMTC <= 40ms, use the scaling factor M2=M3=M4=1. 
[bookmark: _GoBack]Another enhancement for HST scenario is to reduce the number of samples (denoted as X), as shown in Table 1. For measurement and evaluation procedures, the number of samples in FR1 HST is quite small and could apply to FR2 HST. However, if 8 samples in FR1 HST are reused, the delay for cell detection procedure will be too long. For example, when DRX cycle=640ms, N1=2, then the detection time will be 5.12*2=10.24s, which corresponds to about 996m moving distance. It is necessary to further reduce the number of samples for cell detection procedure especially for long DRX cycle. We suggest to use 4 samples as the baseline for discussion, and it could be revised to a larger number if the final value of N1 is samller than our assumption. 
Proposal 3: The number of samples X should be reduced for FR2 HST:
· For cell detection procedure, X should be further reduced to 4.
· For measurement procedure, X=1 in FR1 HST could be reused
· For evaluation procedure, X=3 in FR1 HST could be reused. 
Table 1: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra for HST
	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) 


The DRX cycle is configured by network and RRM requirements should be defined to avoid the restrictions on network configuration. The limitations on DRX cycle mainly come from the deployment scenario and moving speed, i.e. N1*X*DRX cycle = Ttot, and v*Ttot < Ds. Though deployment scenario and moving speed have been determined, the number of measurement samples and Rx beams are still under discussion. So, we suggest to discuss the upper bound of DRX cycle after the measurement samples and Rx beams are determined.
[bookmark: OLE_LINK56][bookmark: OLE_LINK57]Proposal 4: The upper bound of DRX cycle should be discussed after the number of samples X and Rx beam scaling factor N1 are determined. 
RRC CONNECTED state mobility
	· Requirements for long DRX configurations in CONNECTED state
· Option 1: Apply existing R16 requirements
· Option 2: Apply requirements for short DRX configurations
· Option 3: 
· FFS the upper bound of DRX cycle which is determined based on the maximum target CPE speed. 
· Enhancements are defined for small DRX cycle ≤ the upper bound; for DRX cycle > the upper bound, existing Rel-16 FR2 requirements are reused


The requirements for long DRX configurations were discussed and the three options were proposed as listed above. In FR1 HST, no enhancement is introduced for long DRX configuration and existing R16 requirements apply. So, in FR2 HST, we think the same rule should be used and support option 1 to apply existing R16 requirements. 
Proposal 5: Support option 1, apply existing R16 requirement for long DRX configuration in RRC CONNECTED state.
	· FFS: Handover requirements when the target cell is unknown
· FFS: A need for enhancements based on the agreements about RX beam sweep number reduction.


It was agreed that existing FR2 requirements should be applicable to the FR2 HST deployment when then target cell is known and leave the requirements for unknown target cell for further study. Handover to an unknown cell may occur in some corner cases, for example when UE has not sent a valid measurement report before receiving handover command. If the handover configuration from network cannot be guaranteed, the scenario of unknown target cell should be considered.  
Proposal 6: If the handover command is allowed before a valid measurement report is sent by the UE, handover requirements when the target cell is unknown should be considered.
As shown by the formula below, one additional interruption for cell search, Tsearch, is required when the target cell is unknown. Since FR2 HST only consider SA single carrier scenario, Tsearch = 8* Trs for intra-frequency cell could be used as the baseline, where 8 is the Rx beam scaling factor and Trs is the periodicity of SMTC or SSB. Similar to the cell reselection in RRC IDLE state, the Rx beam number could be reduced to N1=2. As for SMTC/SSB periodicity, we do not see much motivations to restrict SMTC/SSB periodicity here but are open to further discussion. It would be better to align the restrictions with other L1/L3 measurements, for example SMTC periodicity should be no larger than 40ms in PSS/SSS detection. 
Tinterrupt = Tsearch + TIU + Tprocessing + T∆ + Tmargin ms
· 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. 
· If the target cell is an unknown inter-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 8*3* Trs ms. 
Proposal 7: If the scenario of unknown target cell is considered, the following enhancements should be considered for handover requirements:
· The Rx beam scaling factor could be reduced to 2
· [bookmark: _Hlk54019695]Restrictions on SMTC/SSB periodicity, e.g. [40]ms 
Conclusion
In this contribution, we provide our views on the mobility related requirements in RRC IDLE / INACTIVE and CONNECTED state and the following proposals are given.
Proposal 1: Use Rx beam scaling factor N1=2 as a reference for the analysis of RRM requirements. 
Proposal 2: When SMTC <= 40ms, use the scaling factor M2=M3=M4=1. 
Proposal 3: The number of samples X should be reduced for FR2 HST:
· For cell detection procedure, X should be further reduced to 4.
· For measurement procedure, X=1 in FR1 HST could be reused
· For evaluation procedure, X=3 in FR1 HST could be reused. 
Proposal 4: The upper bound of DRX cycle should be discussed after the number of samples X and Rx beam scaling factor N1 are determined. 
Proposal 5: Support option 1, apply existing R16 requirement for long DRX configuration in RRC CONNECTED state.
Proposal 6: If the handover command is allowed before a valid measurement report is sent by the UE, handover requirements when the target cell is unknown should be considered.
Proposal 7: If the scenario of unknown target cell is considered, the following enhancements should be considered for handover requirements:
· The Rx beam scaling factor could be reduced to 2
· Restrictions on SMTC/SSB periodicity, e.g. [40]ms 
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