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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#98bis-e, a WF captured the RRM progress was approved in [1]. This contribution continues to provide the general analysis on RRM core requirements in FR2 HST. 
2. Discussion
· Idle/ Inactive mode

In last meeting, whether and how idle /inactive mode shall be supported for FR2 HST was discussed. The candidate options are listed in [1].
	· IDLE/INACTIVE mode requirements:
· The companies are encouraged to provide their views on the following options and share their proposals on possible enhancements:
· Option 1: Reuse existing Rel-16 requirements
· Option 2: Study and define enhancements to support FR2 HST condition

· Option 2a: For FR2 HST, the cell reselection requirements are enhanced according to Table (Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra for FR2 HST), where N1 ≤ 4:

· FFS: the way how IDLE/INACTIVE state can be used in HST FR2 deployment


It is agreed in deployment scenario discussion [2], the baseline assumption is 1 CPE device per train. The scenario where CPE enters to idle/inactive mode is that no UEs are in connected in the whole train. The typical scenario is that the train arrives at the intermediate or terminal station. In this scenario, the train is not in high speed state, so it is no need to enhance RRM requirements in idle mode. In some rare case, there are low passenger numbers in the whole train and all passengers don’t request service, the CPE can enter to idle/inactive state. Although we don’t think this scenario is usual, companies think the idle mode shall be enhanced, we suggest to only enhance RRM requirements for small DRX, i.e., 320ms. 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. To maintain the specification completed, the legacy requirements are reused for long DRX in HST.
Proposal 1: Enhance RRM measurements requirements for small DRX (320ms) in idle/inactive mode, if it is decided to enhance measurements in idle mode.
· DRX configuration

It is agreed in [1],
	· RRC CONNECTED mode requirements for DRX (based on GtW):
· Define requirements for the short DRX configurations (≤ [80] ms)

· FFS whether to define requirements for long DRX configurations (> [80] ms)

· Option 1: Do not define any requirements

· Option 2: Apply existing R16 FR2 requirements

· Option 3: Apply requirements for short DRX configurations

· Option 4: Define enhanced requirements




Roof-mounted CPE is plug-in, therefore power consumption is not critical for CPE. Moreover the measurement requirements are related with DRX cycle length, the benefit can be envisioned if only short DRX is considered in FR2 HST scenario. Thus we suggest for other long DRX configuration, apply the existing R16 FR2 requirements.

Proposal 2: No enhancement for long DRX configurations (> [80] ms), and the existing R16 FR2 requirements are applied.
· RX beam number

In [2], there are some agreements and candidate options for RX beam number,
	· For scenario-A, uni-directional, UE parameter:
· Agreement in GTW Session (15th April, Thursday)

· 1 beam per panel; 
· 2 panels assumed to be implemented in the UE side; 
· Only the one active panel per UE can be used for Tx and Rx; and FFS whether another panel can be used for beam search 
· Number of Beam for bi-directional RRH deployment, Scenario-A:

· For scenario-A, bi-directional, RRH parameter: 

· 1 beam per RRH panel, two panels in opposite directions

· FFS one additional beam per RRH site needed to cover neighboring RRH site. 

· For scenario-A, bi-directional, UE parameter:

· 1 beam per UE panel (i.e., 2 beam per UE)

· For scenario-B, uni-directional, UE parameter:
· Number of beam(s) per UE panel

· Option 1: 1 beam per UE panel 

· Option 2: 2 beams per UE panel 

· Option 3: 7 beams per UE panel

· 2 panels assumed to be implemented in the UE side; 
· For scenario-B, uni-directional, UE parameter:
· Number of beam(s) per UE panel

· Option 1: 1 beam per UE panel 

· Option 2: 2 beams per UE panel 

· Option 3: 7 beams per UE panel

· 2 panels assumed to be implemented in the UE side; 




In scenario A, due to the small Dmin the UE beam number is reduced to 1 per panel. The RX beam number in scenario B for both unidirectional and bi-direction are still under discussion in deployment scenario mail thread. From RRM point of view, the RX beam number directly impact the scaling factor in L3/L1 measurement requirements. If the RX beam number is various in different scenario, the UE behaviour of RX beam sweeping is different. Therefore it is suggested that network indicates the scenario (uni-directional/ bi-directional scenario A/ scenario B) to UE, then UE can judge its beam sweeping behaviour accordingly. 
Proposal 3: To facilitate UE Rx beam sweeping, it is suggested that network can indicate which high speed scenario is (uni-directional/ bi-directional scenario A/ scenario B).
3. Conclusion
This contribution provides the analysis on RRM core requirements in FR2. Below we summarize our proposals:

Proposal 1: Enhance RRM measurements requirements for small DRX (320ms) in idle/inactive mode, if it is decided to enhance measurements in idle mode.
Proposal 2: No enhancement for long DRX configurations (> [80] ms), and the existing R16 FR2 requirements are applied.
Proposal 3: To facilitate UE Rx beam sweeping, it is suggested that network can indicate which high speed scenario is (uni-directional/ bi-directional scenario A/ scenario B).
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