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1. Introduction

In RAN4#98e meeting, the discussion on NR support for high speed train scenario in FR2 was carried out. In RAN4#99-e, a WF captured the RRM progress was approved in [1]. This contribution continues to provide the analysis on RRC Idle/Inactive and connected state mobility requirements in FR2 HST. 
2. Discussion
· Cell reselection in Idle/ Inactive mode

In last meeting, it is agreed that cell reselection in idle /inactive mode shall be supported for FR2 HST [1]. 
	· Cell reselection requirements in IDLE/INACTIVE mode are enhanced

· FFS enhancement details 

· upper bound of DRX cycle 

· scaling factor N1

· others are not precluded


Regarding the upper bound of DRX cycle, we suggest to only enhance RRM requirements for small DRX, i.e., 320ms. 
Regarding the UE type, there is a further conclusion in [2] that only high-speed CPEs installed on the roof of the train can be present in the network.
	· Dedicated network for roof-mounted CPE: 
· RAN4 assume that in HST FR2 Scenario A and B, only high-speed CPEs installed on the roof of the train can be present in the network.

· No need to differentiate roof-mounted CPE from other FR2 UEs in HST FR2 scenario.


As FR2 HST CPE is a dedicated equipment, the power consumption is not a bottleneck, the motivation of using long DRX in idle mode is not appealing. Moreover the drawback of long DRX is outstanding, as it would result in mobility performance degradation. To maintain the specification completed, the legacy requirements are reused for long DRX in HST.
Proposal 1: Enhance RRM measurements requirements for small DRX (e.g., 320ms) in idle/inactive mode.
The scaling factor N1 in cell reselection requirements depends on the conclusion of UE RX beam number. 
· Handover
The FR2 handover delay is defined as Dhandover + Tinterrupt where Tinterrupt = Tsearch + TIU + Tprocessing + T∆ + Tmargin ms. In high speed scenario, the common case is that target cell is known, as the railway track is fixed and ANR relation is remained in UE. For the known target cell, the handover delay is rough estimated as 102ms (assuming SMTC is 40ms). With 350km/h velocity, the moved distance is about 10m. In realistic network deployment, the handover range can cover such distance. From the coarse evaluation, the existing FR2 handover delay when target cell is known can be applicable in high speed scenario.
Proposal 2: The existing FR2 handover delay when target cell is known can be applicable in high speed scenario.

· RRC connection Re-establishment
RRC re-establishment is an essential functionality for UE mobility. HST CPE shall support the RRC connection re-establishment function. In our understanding, the FR2 HST scenario deployment is SFN (single frequency network) where multiple RRHs belong to one RRU. If 4 RRHs set up one cell, then according to typical deployment (scenario A or scenario B) the radius of serving cell is 2800m. 350kmph is a reference maximum train speed for FR2 HST. Then a UE will take 28.8s to across a cell. Therefore we think the current definition of known cell can still be applicable for FR2 HST.
Proposal 3: The existing definition of known cell for RRC connection re-establishment can be reused for FR2 HST.
Although the existing RRC connection re-establishment delay is relative long, the cell coverage is large due to SFN deployment. Therefore we don’t observe the need of enhancement of RRC connection re-establishment delay for FR2 HST scenario.
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.


Proposal 4: The need of enhancement of RRC connection re-establishment delay for FR2 HST scenario is not clear.
3. Conclusion
This contribution provides the analysis on RRC Idle/Inactive and connected state mobility requirements in FR2 HST. Below we summarize our proposals:

Proposal 1: Enhance RRM measurements requirements for small DRX (e.g., 320ms) in idle/inactive mode.
Proposal 2: The existing FR2 handover delay when target cell is known can be applicable in high speed scenario.

Proposal 3: The existing definition of known cell for RRC connection re-establishment can be reused for FR2 HST.
Proposal 4: The need of enhancement of RRC connection re-establishment delay for FR2 HST scenario is not clear.
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