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1. Introduction
In RAN Plenary #89-e, the RAN4-led work item of NR support for high speed train scenario in FR2 has been approved [1, RP-202118] (which has been further revised to [2, RP-210800]).  In last meeting, we have one contribution focusing on both network signalling and UE capability [9, R4-2201766]. In this contribution, we would like to further discuss UE capability and feature list for FR2 HST UE. 
2. FR2 HST UE Capability and Feature List
In the RAN4 meeting (RAN4#101-e), the following agreements on UE capability were achieved in WF [7, R4-2120292]: 
	<From approved WF R4-2120292>
· WF2: UE capabilities
· Capability to support different RX beam sweeping number
	Way forward:
Further discuss UE capability to support different RX beam sweeping number:
· Option 1: Define different UE capabilities to support 2Rx beams and 6Rx beam operation.
· Option 2: UE can support both 2Rx and 6Rx beams operations and adapt the number of Rx beams accordingly. No capacity is needed.



· Capability to support HST FR2 scenario
	Agreement:
It is not necessary to introduce UE capability to indicate the support of FR2 HST.



· Capability to change RX beam sweep number
	Agreement:
No need for CPE capability to change beam sweep number in uni-/bi-directional operation.






And in the follow-up RAN4#101-Bis-e, the following agreements on UE capability and feature list were captured in the approved WF [9, R4-2201766]. 
	<From approved WF R4-2201766>
· WF3: UE capabilities
· Capability to support different RX beam sweeping number
	Agreement:
FR2 HST UE (power class 6 UE) shall mandatorily support both Set 1 and Set 2 enhanced RRM requirements, in terms of different RX beams (i.e., RX beam sweeping scaling factor) per UE.


· UE feature list
	[bookmark: _Hlk93526509]Way forward:
Companies are encouraged to check further UE feature needed for the support of enhanced RRM requirements for FR2 HST:
· FFS, whether power class shall be used to identify the feature support
· FFS, whether per-band type is necessary or per-UE type is enough






As agreed in RF session, it is agreed to introduce new power class for FR2 HST UE, by numbering as UE power class 6 and specifying UE type as ”High Speed Train Roof-Mounted UE”, which is aligned with the agreement in RRM session, i.e., ”It is not necessary to introduce UE capability to indicate the support of FR2 HST”. Considering all discussed RRM (except one shot large UL timing adjustment, to be discussed later) and Demod features shall be mandatorily supported if UE claims its support of FR2 PC6, it seems straightforward to combine all the relevant features into the feature goup ” Support of FR2 HST operation”. 
Next question is whether the type of FR2 HST feature group. Firstly, potentially there are at least three 28GHz bands to be supported for Rel-17 UE and in the future more bands can be supported, per-UE type is not appropriate. 
Proposal 1: FR2 HST relevant feature(s) should be per-band type. 

For the UL timing related feature, i.e, one shot large UL timing adjustment mechanism, RAN4 agree to introduce this mechanism for FR2 HST scenarios with UE allowed to adjust uplink timing during TCI switching, beyond gradual timing adjustment (i.e., one step size restricted by Tq). RAN4 still has no agreement that FR2 power class 6 UE shall mandatorily support the mechanism of one shot large UL timing adjustment. Accrodingly, we prepare the featgure list group by listing one shot large UL timing adjustment as an independent feature group. 
Proposal 2: “Support of one shot large UL timing adjustment” can be listed as another feature from “Support of FR2 HST operation”. 
For one shot large UL timing adjustment, as analyzed in our accompanying paper, the feature is needed to make sure gNB to receive UE’s uplink signals during inter-RRH TCI switching, therefore we propose the feature is mandatorily supported with capability signaling. 
Proposal 3: For one shot large UL timing adjustment, it is proposed that the feature is mandatorily supported with capability signaling. 


Table 1. The feature list proposal for FR2 HST UE
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	x-1
	Support of FR2 HST operation
	1) Support of FR2 UE PC6
2) Support of enhanced RRM requirements for FR2 HST (except the requirement for one shot large UL timing adjustment)
3) Support of demodulation processing for FR2 HST 
	R15 RAN4 feature group:
Support of FR2 UE power class 6
	Yes
	No
	UE does not meet FR2 high speed train scenario
	Per Band
	No
	Applicable to FR2 only
	N/A
	FR2 UE power class PC6 signalling is used to indicate support of feature group
	Optional with capability signaling

	x-2
	Support of one shot large UL timing adjustment
	1) Support of one shot large UL timing adjustment
	
	Yes
	No
	UE does not support one shot large UL timing adjustment
	Per Band
	No
	Applicable to FR2 only
	N/A
	
	Mandatory with capability signaling



4. Conclusion
In this contribution, we provided the discussion on UE capability and feature list for FR2 HST, with the following observation and proposals obtained: 
Proposal 1: FR2 HST relevant feature(s) should be per-band type. 
Proposal 2: “Support of one shot large UL timing adjustment” can be listed as another feature from “Support of FR2 HST operation”. 
Proposal 3: For one shot large UL timing adjustment, it is proposed that the feature is mandatorily supported with capability signaling.
[bookmark: _GoBack]Accordingly, the feature list components for FR2 HST UE is provided in Table 1. 
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