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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
This summary provides the overview and captures the open issues based on the TDoc submitted to RAN4#110 meeting into the following AIs:
8.8.1	RRM core requirement maintenance

The previous WFs and AdHoc minutes on the topic are listed below:
· R4-2321332, Ad-hoc minutes on NR_HST_FR2_enh WI, Samsung, RAN4#109, Chicago, USA, November 13 – November 17, 2023.
· R4-2317392, WF on FR2 HST RRM core requirement maintenance, Nokia, Nokia Shanghai Bell, RAN4#108bis, Xiamen, China, October 09 – October 13, 2023.
· R4-2314297, WF on FR2 HST RRM requirements (part 1), Samsung, RAN4#108, Toulouse, France, August 21st – 25th, 2023.
· R4-2314298, WF on FR2 HST RRM requirements (part 2), Nokia, Nokia Shanghai Bell, RAN4#108, Toulouse, France, August 21st – 25th, 2023.

The latest version of the RAN4 Rel-18 feature list  from RAN¤#109:
· R4-2321993, RAN4 UE feature list for Rel-18 (version 2), CMCC, RAN4#109, Chicago, USA, November 13 – November 17, 2023.

The latest RRM Core requirements related to the HST FR2 Enhanced are captured in the big CR:
· R4-2319897, Big CR to specify RRM requirements on enhanced NR support for Rel-18 FR2 HST, RAN4#109, Samsung, Chicago, USA, November 13 – November 17, 2023.
· R4-2313541, Big CR to TS38.133 on enhanced NR support for FR2 HST, Samsung, RAN4#108, Toulouse, France, August 21st – 25th, 2023.

Topic #1: RRM Core requirement maintenance
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2401423
	Intel Corporation
	Feature list proposals for HST FR2 enhancements
Our views on RAN4-centric features based on the previous agreements for the NR_HST_FR2_enh WI [WID RP-222272] are provided below and summarized in Table 8.
[Moderator]: Table will be listed in the issue below.

	R4-2401897
	Samsung
	Discussion on feature list for Rel-18 FR2 HST
Proposal 1: For 34-1 feature group components definition, 
· The brackets to two different QCL TypeD RSs can be removed. 
· “Support of enhanced  RF requirements”, “ Support of enhanced RRM measurement requirements, and “Support of enhanced  demodulation processing” to support FR2-1 PC6 UEs with simultaneous DL reception with two different QCL TypeD RSs as specified in TS 38.133 as 34-1 feature group components
Proposal 2: For 34-1 feature group prerequisite feature groups definition, only 22-1 is as the group prerequisite feature groups.
Proposal 3: For 34-1 feature group type definition, the brackets to Per Band can be removed.
Proposal 4:  “Applicable to highSpeedDeploymentTypeFR2-r17 is configured as bidirectional” can be defined as an applicable Note to indicate the condition of bi-directional deployment in HST multi-panel operation related feature
Proposal 5: The expected UE feature for FR2 HST multi-Rx can be defined as
[Moderator]: Table will be listed in the issue below.
Proposal 6: The expected UE feature for FR2 HST CA can be defined as
[Moderator]: Table will be listed in the issue below.
Proposal 7: RAN4 to introduce a new feature group 34-4 for FR2 HST enhanced UL timing adjustment as optional with capability signaling to indicate the supported enhanced MAC-CE indication with
· Feature 22-2 Support of one shot large UL timing adjustment as the prerequisite feature groups for the new 34-4
· “Support of enhanced one shot large UL transmit timing adjustment requirement to support FR2-1 PC6 UEs, as specified in TS 38.133 based on the cross-RRH TCI state indication for UE-specific PDCCH MAC CE” and “Support of enhanced TCI state switching delay requirement to support FR2-1 PC6 UEs, as specified in TS 38.133 based on the cross-RRH TCI state indication for UE-specific PDCCH MAC CE”  as 34-4 feature group components.
· Define “UE does not support enhanced one shot large UL transmit timing adjustment and enhanced TCI state switch delay for FR2 HST ”  as the consequence if the feature is not supported by the UE of 34-4 feature group
Proposal 8: the expected UE feature for FR2 HST UL timing adjustment can be defined as
[Moderator]: Table will be listed in the issue below.


	R4-2402554
	Nokia, Nokia Shanghai Bell
	On HST FR2 Enhanced RRM Requirements Maintenance
Observation 1: Current proposed feature title and component for simultaneous DL operation of Rel-18 enhanced CPE, may not represent completely the agreed Rel-18 simultaneous reception types (i.e., simultaneous data + data, data + L1 measurement, L1 measurement + L1 measurement).
Proposal 1: For the feature group 34-1 (simultaneous reception), the title and components should be modified as “simultaneous DL signals reception associated with two different QCL TypeD RSs ”.
Observation 2: Feature group 16-2c “Simultaneous reception with different Type-D” has been defined in Rel-16 to indicate supporting simultaneous reception with different QCL Type-D RSs in FR2 without defining the corresponding RRM/performance requirements.
Proposal 2: RAN4 to use feature group 16-2c as a prerequisite when defining feature group 34-1 (simultaneous reception).
Proposal 3: RAN4 to add the following Note to indicate the condition for feature group 34-1 (simultaneous two-panel reception): The feature group can be supported by UE only if highSpeedDeploymentTypeFR2-r17 network flag is indicated as bidirectional.
Proposal 4: RAN4 to update the first components of feature 34-2 with the following: 1) Support the RRM requirement for intra-band CA operation in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133
Observation 3: When PC6 supports enhanced MAC-CE for TCI state switch indication, Rel-18 enhancements in TCI state switching delay necessitate only basic support of FR2 HST operation (capability 22-1). Whereas, Rel-18 enhancement in large one-shot timing adjustment is based on the corresponding Rel-17 capability (22-2), which also uses capability 22-1 as pre-requisite.
Proposal 5: Do not limit the reception of enhanced MAC-CE for TCI state switch only to that case when UE supports large one-shot timing adjustment, i.e., use Support of FR2 HST operation(22-1) as the only prerequisite for 34-4.
Proposal 6: Specify only one component for UE capability 34-4 (enhanced MAC-CE): Support of enhanced RRM requirements based on new MAC CE for TCI state switch indication named as [TBA] in HST FR2 scenario, as specified in TS 38.133.
Proposal 7: Add a note for UE capability 33-4 (enhanced MAC-CE): Enhanced large one-shot UL transmit timing adjustment based on the new MAC CE named as [TBA] is applicable only when UE is additionally indicating the support of one-shot large timing adjustment capability (22-2).
Proposal 8: Use the Table 2 below to defined Rel-18 PC6 UE capabilities necessary to support enhanced HST operation in FR2.
[Moderator]: Table will be listed in the issue below.

Observation 4: Technical benefit of specifying the new requirement with a shorter activation time is “2 ms + TFirstSSB” faster activation.
Observation 5: Enhanced requirement for HST FR2 is not justified enough when the existing requirement with the “SCellwithoutSSB” capability can be re-used.
Observation 6: At RAN4#105 it was agreed that “RAN4 shall not specify requirements for deactivated SCell in FR2 HST scenario”.
Proposal 9: The SCell activation delay requirement for deactivated SCell does not need to be enhanced for Rel. 18 PC6 UEs, i.e., SCellwithoutSSB shall be still used as an additional condition for shorter activation delay.

	R4-2401564
	Huawei, HiSilicon
	[Moderator]: additionally included from AI 10 for completeness.
Discussion on Rel-18 feature list
Proposal 3: For 34-1 the demodulation part is removed.
Proposal 4: For 34-4 the prerequisite feature groups lists 22-2 only. UE supporting 22-2 is also required to support 22-1 according to TR 38.822. The name of new MAC CE is still pending RAN2 decision, but the feature could be complete from RAN4 point of view.
Proposal 5: The HST features are quite stable now so all the brackets could be removed.
[Moderator]: Table will be listed in the issue below.



CRs and Draft CRs
	T-doc number
	Company
	Proposals / Observations
	Moderator Comments

	R4-2401422
	Intel Corporation
	Maintenance CR on IDLE mode HST FR2 UE mobility
	CR,
Based on chair recommendation, bigCR approach should be used even for Maintenance IAs.


	R4-2401896
	Samsung, Intel
	Draft CR on FR2 HST inter-frequency measurement requirements in Idle mode
	draftCR,
Overlaps with the above CR R4-2401422 by Intel.

	R4-2402555
	Nokia, Nokia Shanghai Bell
	draftCR to TS 38.133 on SCell Activation Requirement in HST FR2 Enhanced

	draftCR




Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.


Sub-topic 1-1: Rel-18 PC6 UE feature list for HST FR2 Enhanced
Sub-topic description:
In this sub-topic the proposals related to the UE feature list are collected.
HST FR1 Rel-16 features are listed below [R4-2215143]:

	Features
	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

	10.  NR HST
	10-1
	RRM enhanced requirements specified within NR and NR-E-UTRAN inter-RAT measurement for NR HST
	The enhanced RRM requirements specified within NR and NR-E-UTRAN inter-RAT measurement to support high speed up to 500 km/h, as specified in TS 38.133
	
	No
	
	The performance of RRM in NR HST scenario cannot be guaranteed
	Per UE
	NO
	FR1 only
	
	
	[mandatory with capability signalling]

	
	10-2
	Demodulation enhancement for HST-SFN joint transmission scheme
	The enhanced demodulation processing for HST-SFN joint transmission scheme with velocity up to 500km/h, as specified in TS 38.101-4
	
	No
	
	The demodulation performance of HST-SFN joint transmission cannot be guaranteed
	Per UE
	NO
	FR1 only
	
	
	[mandatory with capability signalling]

	
	10-3
	RRM enhancement for E-UTRAN -NR inter-RAT measurement for NR HST
	The enhanced RRM requirements specified for E-UTRAN-NR inter-RAT measurement to support high speed up to 500 km/h, as specified in TS 36.133
	
	No
	
	The performance of RRM in NR HST scenario cannot be guaranteed
	Per UE
	NO
	FR1 only
	
	
	[mandatory with capability signalling]

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	



HST FR2 Rel-17 features are listed below [R4-2215143]:
	Features
	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

	22. NR_HST_FR2
	22-1
	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
	
	Yes
	No
	UE does not meet FR2 high speed train scenario
	Per Band
	NO
	FR2 only
	N/A
	FR2 UE power class PC6 signalling is used to indicate support of feature group
	Optional with capability signalling

	22. NR_HST_FR2
	22-2
	Support of one shot large UL timing adjustment
	1) Support of one shot large UL timing adjustment
	22-1 Support of FR2 HST operation
	Yes
	No
	UE does not support one shot large UL timing adjustment
	Per Band
	NO
	FR2 only
	N/A
	
	Optional with capability signaling



Rel-17 NR_HST_FR1_enh features are listed below [R4-2215143]:
	Features
	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

	18. NR_HST_FR1_enh
	18-1
	Enhanced RRM requirements specified for CA for FR1 HST
	Support of the enhanced RRM for requirements CA to support FR1 high speed up to 500 km/h, as specified in TS 38.133
	Rel-16 RAN4 feature 10-1 or 10-4
	Yes
	No
	The performance of RRM for CA in FR1 HST scenario cannot be guaranteed
	Per UE
	NO
	FR1 only
	N/A
	
	Optional with capability signalling

	18. NR_HST_FR1_enh
	18-2
	Enhanced RRM requirements specified for inter-frequency measurement in connected mode for FR1 HST
	Support of the enhanced RRM requirements for inter-frequency measurement in connected mode to support FR1 high speed up to 500 km/h, as specified in TS 38.133
	Rel-16 RAN4 feature 10-1 or 10-4
	Yes
	No
	The performance of RRM for inter-frequency measurement in connected mode for FR1 HST cannot be guaranteed
	Per UE
	NO
	FR1 only
	N/A
	
	Optional with capability signalling

	18. NR_HST_FR1_enh
	18-3
	Enhanced RRM requirements specified for inter-frequency measurement in Idle and Inactive mode for FR1 HST
	Support of the enhanced RRM requirements for inter-frequency measurement in idle and Inactive mode to support FR1 high speed up to 500 km/h, as specified in TS 38.133
	
	No
	No
	The performance of RRM for inter-frequency measurement in idle and Inactive mode for FR1 HST cannot be guaranteed
	Per UE
	NO
	FR1 only
	N/A
	
	Optional without capability signalling

	18. NR_HST_FR1_enh
	18-4
	Support of enhanced Demodulation requirements for CA in HST SFN FR1
	1) Support of demodulation processing for HST SFN CA scenario in FR1
	Rel-16 RAN4 feature 10-2

	Yes
	No
	UE is not able to apply demodulation processing for HST SFN CA scenario in FR1
	per band combination
	No
	FR1 only
	N/A
	
	Optional with capability signalling



The latest version of the agreed HST FR2 enhanced features from RAN4#109 [R4-2321993]:
	Features
	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

	34.NR_HST_FR2_enh
	34-1
	Support of NR FR2 HST with simultaneous DL reception with [two different QCL TypeD RSs]
 
	[1) Support of enhanced RF requirement to support FR2-1 PC6 UEs with simultaneous DL reception with two different QCL TypeD RSs]
2) Support of enhanced RRM requirement to support FR2-1 PC6 UEs with simultaneous DL reception with [two different QCL TypeD RSs]
[3) Support of enhanced demodulation processing to support FR2-1 PC6 UEs with simultaneous DL reception with two different QCL TypeD RSs]
	22-1, [16-2c]
	Yes
	N/A
	UE does not support FR2 high speed train scenario with simultaneous DL reception with [two different QCL TypeD RSs]
	[Per Band]
	N/A No
	FR2 only
	N/A
	FFS how to give the condition of bi-directional deployment
	Optional with capability signaling

	34.NR_HST_FR2_enh
	34-2
	Enhanced FR2 HST RRM requirements for intra-band CA and inter-frequency measurements in connected mode
	[1) Support of the RRM requirement for intra-band CA in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133
2) Support of the RRM requirement for inter-frequency measurements in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133]
	[22-1]
	[Yes]
	[N/A]
	[The performance of intra-frequency measurement on SCC and/or inter-frequency measurements in connected mode for NR FR2 HST scenario cannot be guaranteed]
	[Per UE]
	No
	FR2 only
	N/A
	 
	Optional with capability signaling

	34.NR_HST_FR2_enh
	34-3
	Enhanced FR2 HST RRM requirements for inter-frequency measurement in Idle and Inactive mode
	[Support of the RRM requirement for inter-frequency measurements in idle and Inactive mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133]
	[22-1]
	[No]
	[N/A]
	[The performance of inter-frequency measurement in idle and Inactive mode for FR2 HST scenario cannot be guaranteed]
	[Per UE]
	No
	FR2 only
	N/A
	 
	Optional without capability signaling

	34.NR_HST_FR2_enh
	34-4
	[Support of enhanced MAC CE for TCI state switch indication for FR2 HST]
	[1. Support of enhanced large one-shot UL transmit timing adjustment as specified in TS 38.133 based on the new MAC CE named as [TBA]
 
2. Support of Power Class 6 UE requirements for TCI state switching delay requirement as specified in TS 38.133 based on the new MAC CE named as [TBA] ] 
 
	FFS:
Option 1: [22-2]
Option 2: [22-1]
	Yes
	N/A
	[UE does not support enhanced MAC CE for TCI state switch indication for FR2 HST]
	[Per Band]
	No
	FR2 only
	N/A
	 
	Optional with capability signalli



Issue 1-1-1: UE features for simultaneous two-panel reception
· Proposals and Observations:
· Proposal 1 (Samsung): For 34-1 feature group components definition, 
· The brackets to two different QCL TypeD RSs can be removed. 
· “Support of enhanced  RF requirements”, “ Support of enhanced RRM measurement requirements, and “Support of enhanced  demodulation processing” to support FR2-1 PC6 UEs with simultaneous DL reception with two different QCL TypeD RSs as specified in TS 38.133 as 34-1 feature group components
· Proposal 2 (Samsung): For 34-1 feature group prerequisite feature groups definition, only 22-1 is as the group prerequisite feature groups.
· Proposal 3 (Samsung): For 34-1 feature group type definition, the brackets to Per Band can be removed.
· Proposal 4 (Samsung):  “Applicable to highSpeedDeploymentTypeFR2-r17 is configured as bidirectional” can be defined as an applicable Note to indicate the condition of bi-directional deployment in HST multi-panel operation related feature
· Proposal 5 (Samsung): The expected UE feature for FR2 HST multi-Rx can be defined as
· Observation 1: Current proposed feature title and component for simultaneous DL operation of Rel-18 enhanced CPE, may not represent completely the agreed Rel-18 simultaneous reception types (i.e., simultaneous data + data, data + L1 measurement, L1 measurement + L1 measurement).
· Proposal 1 (Nokia): For the feature group 34-1 (simultaneous reception), the title and components should be modified as “simultaneous DL signals reception associated with two different QCL TypeD RSs ”.
· Observation 2 (Nokia): Feature group 16-2c “Simultaneous reception with different Type-D” has been defined in Rel-16 to indicate supporting simultaneous reception with different QCL Type-D RSs in FR2 without defining the corresponding RRM/performance requirements.
· Proposal 2 (Nokia):  RAN4 to use feature group 16-2c as a prerequisite when defining feature group 34-1 (simultaneous reception).
· Proposal 3 (Nokia):  RAN4 to add the following Note to indicate the condition for feature group 34-1 (simultaneous two-panel reception): The feature group can be supported by UE only if highSpeedDeploymentTypeFR2-r17 network flag is indicated as bidirectional.
· Proposal 3 (Huawei): For 34-1 the demodulation part is removed.

	Company
	Features
	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

	RAN4#109 version
	34.NR_HST_FR2_enh
	34-1
	Support of NR FR2 HST with simultaneous DL reception with [two different QCL TypeD RSs]
 
	[1) Support of enhanced RF requirement to support FR2-1 PC6 UEs with simultaneous DL reception with two different QCL TypeD RSs]
2) Support of enhanced RRM requirement to support FR2-1 PC6 UEs with simultaneous DL reception with [two different QCL TypeD RSs]
[3) Support of enhanced demodulation processing to support FR2-1 PC6 UEs with simultaneous DL reception with two different QCL TypeD RSs]
	22-1, [16-2c]
	Yes
	N/A
	UE does not support FR2 high speed train scenario with simultaneous DL reception with [two different QCL TypeD RSs]
	[Per Band]
	N/A No
	FR2 only
	N/A
	FFS how to give the condition of bi-directional deployment
	Optional with capability signaling

	Intel
	34.NR_HST_FR2_enh
	34-1
	Support of NR FR2 HST with simultaneous DL reception with [two different QCL TypeD RSs]
 
	[1) Support of enhanced RF requirement to support FR2-1 PC6 UEs with simultaneous DL reception with two different QCL TypeD RSs]
2) Support of enhanced RRM requirement to support FR2-1 PC6 UEs with simultaneous DL reception with [two different QCL TypeD RSs]
[3) Support of enhanced demodulation processing to support FR2-1 PC6 UEs with simultaneous DL reception with two different QCL TypeD RSs]
	22-1, [16-2c]
	Yes
	N/A
	UE does not support FR2 high speed train scenario with simultaneous DL reception with [two different QCL TypeD RSs]
	[Per Band]
	N/A No
	FR2 only
	N/A
	A single indication element is used to indicate for all three components.

candidate value: true/false
FFS how to give the condition of bi-directional deployment
	Optional with capability signaling

	Samsung
	34.NR_HST_FR2_enh
	34-1
	Support of NR FR2 HST simultaneous DL reception with two different QCL TypeD RSs
 
	1) Support of enhanced RF requirement to support FR2-1 PC6 UEs simultaneous DL reception with two different QCL TypeD RSs
2) Support of enhanced RRM requirement to support FR2-1 PC6 UEs simultaneous DL reception with two different QCL TypeD RSs
3) Support of enhanced demodulation processing to support FR2-1 PC6 UEs simultaneous DL reception with two different QCL TypeD RSs
	22-1
	Yes
	N/A
	UE does not support FR2 high speed train scenario simultaneous DL reception with two different QCL TypeD RSs
	Per Band
	N/A 
	FR2 only
	N/A
	Applicable to highSpeedDeploymentTypeFR2-r17 is configured as bidirectional
	Optional with capability signaling

	Nokia
	34.NR_HST_FR2_enh
	34-1
	Support of NR FR2 HST with simultaneous DL signals reception associated with two different QCL TypeD RSs
 
	1) Support of enhanced RF requirement to support FR2-1 PC6 UEs with simultaneous DL signals reception associated with two different QCL TypeD RSs.

2) Support of enhanced RRM requirement to support FR2-1 PC6 UEs with simultaneous DL signals reception associated with two different QCL TypeD RSs

3) Support of enhanced demodulation processing to support FR2-1 PC6 UEs with simultaneous DL signals reception associated with two different QCL TypeD RSs

	22-1, 16-2c
	Yes
	N/A
	UE does not support FR2 high speed train scenario with simultaneous DL signals reception associated with two different QCL TypeD RSs
	Per Band
	N/A No
	FR2 only
	N/A
	The UE capability reported in this feature is applied when highSpeedDeploymentTypeFR2-r17 is configured by network as bidirectional.
	Optional with capability signaling

	Huawei
	34.NR_HST_FR2_enh
	34-1
	Support of NR FR2 HST with simultaneous DL reception with [two different QCL TypeD RSs]
 
	[1) Support of enhanced RF requirement to support FR2-1 PC6 UEs with simultaneous DL reception with two different QCL TypeD RSs]
2) Support of enhanced RRM requirement to support FR2-1 PC6 UEs with simultaneous DL reception with [two different QCL TypeD RSs]
[3) Support of enhanced demodulation processing to support FR2-1 PC6 UEs with simultaneous DL reception with two different QCL TypeD RSs]
	22-1, [16-2c]
	Yes
	N/A
	UE does not support FR2 high speed train scenario with simultaneous DL reception with [two different QCL TypeD RSs]
	[Per Band]
	N/A No
	FR2 only
	N/A
	FFS how to give the condition of bi-directional deployment
	Optional with capability signaling

	Summary
	34.NR_HST_FR2_enh
	34-1
	Support of NR FR2 HST with simultaneous DL [signals] reception [associated] with two different QCL TypeD RSs

	1) Support of enhanced RF requirement to support FR2-1 PC6 UEs with simultaneous DL [signals] reception [associated] with two different QCL TypeD RSs.

2) Support of enhanced RRM requirement to support FR2-1 PC6 UEs with simultaneous DL [signals] reception [associated] with two different QCL TypeD RSs

[3) Support of enhanced demodulation processing to support FR2-1 PC6 UEs with simultaneous DL signals reception associated with two different QCL TypeD RSs]

	22-1,
[16-2c]
	Yes
	N/A
	UE does not support FR2 high speed train scenario with simultaneous DL [signals] reception [associated] with two different QCL TypeD RSs
	Per Band
	No
	FR2 only
	N/A
	[A single indication element is used to indicate for all three components.

Candidate value: true/false.]

[The UE capability reported in this feature is applied when highSpeedDeploymentTypeFR2-r17 is configured by network as bidirectional]
	Optional with capability signaling



Issue 1-1-2: UE features for CA
· Proposals and Observations:
· Proposal 4 (Nokia): RAN4 to update the first components of feature 34-2 with the following: 1) Support the RRM requirement for intra-band CA operation in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133
· Proposal 6 (Samsing): The expected UE feature for FR2 HST CA can be defined as

	Company
	Features
	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

	RAN4#109 version
	34.NR_HST_FR2_enh
	34-2
	Enhanced FR2 HST RRM requirements for intra-band CA and inter-frequency measurements in connected mode
	[1) Support of the RRM requirement for intra-band CA in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133
2) Support of the RRM requirement for inter-frequency measurements in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133]
	[22-1]
	[Yes]
	[N/A]
	[The performance of intra-frequency measurement on SCC and/or inter-frequency measurements in connected mode for NR FR2 HST scenario cannot be guaranteed]
	[Per UE]
	No
	FR2 only
	N/A
	 
	Optional with capability signaling

	Intel
	34.NR_HST_FR2_enh
	34-2
	Enhanced FR2 HST RRM requirements for intra-band CA and inter-frequency measurements in connected mode
	[1) Support of the RRM requirement for intra-band CA in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133
2) Support of the RRM requirement for enhanced inter-frequency measurements in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133]
	[22-1]
	[Yes]
	[N/A]
	UE does not support enhanced RRM requirements for CA and/or inter-frequency measurements for HST FR2[The performance of intra-frequency measurement on SCC and/or inter-frequency measurements in connected mode for NR FR2 HST scenario cannot be guaranteed]
	Per Band[Per UE]
	No
	FR2 only
	N/A
	candidate value: true/false
	Optional with capability signaling

	Samsung
	34.NR_HST_FR2_enh
	34-2
	Enhanced FR2 HST RRM requirements for intra-band CA and inter-frequency measurements in connected mode
	1) Support of the RRM requirement for intra-band CA in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133
2) Support of the RRM requirement for inter-frequency measurements in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133
	22-1
	Yes
	N/A
	The performance of RRM for intra-band CA and/or inter-frequency measurements in connected mode for NR FR2 HST scenario cannot be guaranteed
	Per UE
	No
	FR2 only
	N/A
	 
	Optional with capability signaling

	Nokia
	34.NR_HST_FR2_enh
	34-2
	Enhanced FR2 HST RRM requirements for intra-band CA and inter-frequency measurements in connected mode
	1) Support of the RRM requirement for intra-band CA operation in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133

2) Support of the RRM requirement for inter-frequency measurements in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133
	22-1
	Yes
	N/A
	The performance of intra-frequency measurement on SCC and/or inter-frequency measurements in connected mode for NR FR2 HST scenario cannot be guaranteed
	Per UE
	No
	FR2 only
	N/A
	 
	Optional with capability signaling

	Huawei
	34.NR_HST_FR2_enh
	34-2
	Enhanced FR2 HST RRM requirements for intra-band CA and inter-frequency measurements in connected mode
	[1) Support of the RRM requirement for intra-band CA in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133
2) Support of the RRM requirement for inter-frequency measurements in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133]
	[22-1]
	[Yes]
	[N/A]
	[The performance of intra-frequency measurement on SCC and/or inter-frequency measurements in connected mode for NR FR2 HST scenario cannot be guaranteed]
	[Per UE]
	No
	FR2 only
	N/A
	 
	Optional with capability signaling

	Summary
	34.NR_HST_FR2_enh
	34-2
	Enhanced FR2 HST RRM requirements for intra-band CA and inter-frequency measurements in connected mode
	1) Support of the RRM requirement for intra-band CA [operation] in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133
2) Support of the RRM requirement for [enhanced] inter-frequency measurements in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133]
	22-1
	Yes
	N/A
	[The performance of intra-frequency measurement on SCC and/or inter-frequency measurements in connected mode for NR FR2 HST scenario cannot be guaranteed]
Or
[UE does not support enhanced RRM requirements for CA and/or inter-frequency measurements for HST FR2]
	[Per UE] or
[Per Band]
	No
	FR2 only
	N/A
	[Candidate value: true/false]
	Optional with capability signaling



	Company
	Features
	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

	RAN4#109 version
	34.NR_HST_FR2_enh
	34-3
	Enhanced FR2 HST RRM requirements for inter-frequency measurement in Idle and Inactive mode
	[Support of the RRM requirement for inter-frequency measurements in idle and Inactive mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133]
	[22-1]
	[No]
	[N/A]
	[The performance of inter-frequency measurement in idle and Inactive mode for FR2 HST scenario cannot be guaranteed]
	[Per UE]
	No
	FR2 only
	N/A
	 
	Optional without capability signaling

	Intel
	34.NR_HST_FR2_enh
	34-3
	Enhanced FR2 HST RRM requirements for inter-frequency measurement in Idle and Inactive mode
	[Support of the RRM requirement for inter-frequency measurements in idle and Inactive mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133]
	[22-1]No
	[No]
	[N/A]
	UE does not support enhanced IDLE mode FR2 HST UE mobility[The performance of inter-frequency measurement in idle and Inactive mode for FR2 HST scenario cannot be guaranteed]
	Per Band[Per UE]
	No
	FR2 only
	N/A
	candidate value: true/false
	Optional without capability signaling

	Samsung
	34.NR_HST_FR2_enh
	34-3
	Enhanced FR2 HST RRM requirements for inter-frequency measurement in Idle and Inactive mode
	Support of the RRM requirement for inter-frequency measurements in idle and Inactive mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133
	22-1
	No
	N/A
	The performance of RRM for inter-frequency measurement in idle and Inactive mode for FR2 HST scenario cannot be guaranteed
	Per UE
	No
	FR2 only
	N/A
	 
	Optional without capability signaling

	Nokia
	34.NR_HST_FR2_enh
	34-3
	Enhanced FR2 HST RRM requirements for inter-frequency measurement in Idle and Inactive mode
	Support of the RRM requirement for inter-frequency measurements in idle and Inactive mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133
	22-1
	No
	N/A
	The performance of inter-frequency measurement in idle and Inactive mode for FR2 HST scenario cannot be guaranteed
	Per UE
	No
	FR2 only
	N/A
	 
	Optional without capability signaling

	Huawei
	34.NR_HST_FR2_enh
	34-3
	Enhanced FR2 HST RRM requirements for inter-frequency measurement in Idle and Inactive mode
	[Support of the RRM requirement for inter-frequency measurements in idle and Inactive mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133]
	[22-1]
	[No]
	[N/A]
	[The performance of inter-frequency measurement in idle and Inactive mode for FR2 HST scenario cannot be guaranteed]
	[Per UE]
	No
	FR2 only
	N/A
	 
	Optional without capability signaling

	Summary
	34.NR_HST_FR2_enh
	34-3
	Enhanced FR2 HST RRM requirements for inter-frequency measurement in Idle and Inactive mode
	Support of the RRM requirement for inter-frequency measurements in idle and Inactive mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133
	22-1
	No
	N/A
	[The performance of inter-frequency measurement in idle and Inactive mode for FR2 HST scenario cannot be guaranteed]
Or
[UE does not support enhanced IDLE mode FR2 HST UE mobility]
	[Per UE] or
[Per Band]
	No
	FR2 only
	N/A
	[Candidate value: true/false]
	Optional without capability signaling




Issue 1-1-3: UE features for enhanced MAC CE
· Proposals and Observations:
· Proposal 7 (Samsung): RAN4 to introduce a new feature group 34-4 for FR2 HST enhanced UL timing adjustment as optional with capability signaling to indicate the supported enhanced MAC-CE indication with
· Feature 22-2 Support of one shot large UL timing adjustment as the prerequisite feature groups for the new 34-4
· “Support of enhanced one shot large UL transmit timing adjustment requirement to support FR2-1 PC6 UEs, as specified in TS 38.133 based on the cross-RRH TCI state indication for UE-specific PDCCH MAC CE” and “Support of enhanced TCI state switching delay requirement to support FR2-1 PC6 UEs, as specified in TS 38.133 based on the cross-RRH TCI state indication for UE-specific PDCCH MAC CE”  as 34-4 feature group components.
· Define “UE does not support enhanced one shot large UL transmit timing adjustment and enhanced TCI state switch delay for FR2 HST ”  as the consequence if the feature is not supported by the UE of 34-4 feature group
· Proposal 8 (Samsung): the expected UE feature for FR2 HST UL timing adjustment can be defined as
· Observation 3 (Nokia): When PC6 supports enhanced MAC-CE for TCI state switch indication, Rel-18 enhancements in TCI state switching delay necessitate only basic support of FR2 HST operation (capability 22-1). Whereas, Rel-18 enhancement in large one-shot timing adjustment is based on the corresponding Rel-17 capability (22-2), which also uses capability 22-1 as pre-requisite.
· Proposal 5 (Nokia): Do not limit the reception of enhanced MAC-CE for TCI state switch only to that case when UE supports large one-shot timing adjustment, i.e., use Support of FR2 HST operation(22-1) as the only prerequisite for 34-4.
· Proposal 6 (Nokia): Specify only one component for UE capability 34-4 (enhanced MAC-CE): Support of enhanced RRM requirements based on new MAC CE for TCI state switch indication named as [TBA] in HST FR2 scenario, as specified in TS 38.133.
· Proposal 7 (Nokia): Add a note for UE capability 33-4 (enhanced MAC-CE): Enhanced large one-shot UL transmit timing adjustment based on the new MAC CE named as [TBA] is applicable only when UE is additionally indicating the support of one-shot large timing adjustment capability (22-2).
· Proposal 4 (Huawei): For 34-4 the prerequisite feature groups lists 22-2 only. UE supporting 22-2 is also required to support 22-1 according to TR 38.822. The name of new MAC CE is still pending RAN2 decision, but the feature could be complete from RAN4 point of view.
· Proposal 5 (Huawei): The HST features are quite stable now so all the brackets could be removed.

	Company
	Features
	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

	Version from RAN4#109
	34.NR_HST_FR2_enh
	34-4
	[Support of enhanced MAC CE for TCI state switch indication for FR2 HST]
	[1. Support of enhanced large one-shot UL transmit timing adjustment as specified in TS 38.133 based on the new MAC CE named as [TBA]
 
2. Support of Power Class 6 UE requirements for TCI state switching delay requirement as specified in TS 38.133 based on the new MAC CE named as [TBA] ] 
 
	FFS:
Option 1: [22-2]
Option 2: [22-1]
	Yes
	N/A
	[UE does not support enhanced MAC CE for TCI state switch indication for FR2 HST]
	[Per Band]
	No
	FR2 only
	N/A
	 
	Optional with capability signally

	Intel
	34.NR_HST_FR2_enh
	34-4
	[Support of enhanced MAC CE for TCI state switch indication for FR2 HST]
	[1. Support of enhanced large one-shot UL transmit timing adjustment as specified in TS 38.133 based on the new MAC CE named as [TBA]
 
2. Support of Power Class 6 UE requirements for TCI state switching delay requirement as specified in TS 38.133 based on the new MAC CE named as [TBA] ] 
 
	22-2FFS:
Option 1: [22-2]
Option 2: [22-1]
	Yes
	N/A
	[UE does not support enhanced MAC CE for TCI state switch indication for FR2 HST]
	[Per Band]
	No
	FR2 only
	N/A
	candidate value: true/false
	Optional with capability signalling

	Samsung
	34.NR_HST_FR2_enh
	34-4
	Support of enhanced MAC-CE indication for FR2 HST
	1. Support of enhanced one shot large UL transmit timing adjustment requirement to support FR2-1 PC6 UEs, as specified in TS 38.133 based on the cross-RRH TCI state indication for UE-specific PDCCH MAC CE
 
2. Support of enhanced TCI state switching delay requirement to support FR2-1 PC6 UEs, as specified in TS 38.133 based on the cross-RRH TCI state indication for UE-specific PDCCH MAC CE
 
	22-2

	Yes
	N/A
	UE does not support enhanced one shot large UL transmit timing adjustment and enhanced TCI state switch delay for FR2 HST
	Per Band
	No
	FR2 only
	N/A
	 
	Optional with capability signaling

	Nokia
	34.NR_HST_FR2_enh
	34-4
	Support of enhanced MAC CE for TCI state switch indication for FR2 HST
	Support of enhanced RRM requirements based on new MAC CE for TCI state switch indication named as [TBA] in HST FR2 scenario, as specified in TS 38.133.
	22-1

	Yes
	N/A
	UE does not support enhanced MAC CE for TCI state switch indication for FR2 HST
	Per Band
	No
	FR2 only
	N/A
	Enhanced large one-shot UL transmit timing adjustment based on the new MAC CE named as [TBA] is applicable only when UE is additionally indicating the support of one-shot large timing adjustment capability (22-2)
	Optional with capability signaling

	Huawei
	34.NR_HST_FR2_enh
	34-4
	[Support of enhanced MAC CE for TCI state switch indication for FR2 HST]
	[1. Support of enhanced large one-shot UL transmit timing adjustment as specified in TS 38.133 based on the new MAC CE named as [TBA]
 
2. Support of Power Class 6 UE requirements for TCI state switching delay requirement as specified in TS 38.133 based on the new MAC CE named as [TBA] ]
 
	FFS:
Option 1: [22-2]
Option 2: [22-1]
	Yes
	N/A
	[UE does not support enhanced MAC CE for TCI state switch indication for FR2 HST]
	[Per Band]
	No
	FR2 only
	N/A
	 
	Optional with capability signalli

	Summary
	34.NR_HST_FR2_enh
	34-4
	Support of enhanced MAC CE for TCI state switch indication for FR2 HST
	[1. Support of enhanced one shot large UL transmit timing adjustment requirement to support FR2-1 PC6 UEs, as specified in TS 38.133 based on [the cross-RRH TCI state indication for UE-specific PDCCH MAC CE]
 
2. Support of enhanced TCI state switching delay requirement to support FR2-1 PC6 UEs, as specified in TS 38.133 based on the [cross-RRH TCI state indication for UE-specific PDCCH MAC CE]
]
Or
[Support of enhanced RRM requirements based on new MAC CE for TCI state switch indication named as [TBA] in HST FR2 scenario, as specified in TS 38.133.]
	[22-2]
Or
[22-1]
	Yes
	N/A
	UE does not support enhanced MAC CE for TCI state switch indication for FR2 HST
	Per Band
	No
	FR2 only
	N/A
	[Enhanced large one-shot UL transmit timing adjustment based on the new MAC CE named as [TBA] is applicable only when UE is additionally indicating the support of one-shot large timing adjustment capability (22-2)]
[Candidate value: true/false]
	Optional with capability signaling





Sub-topic 1-3: SCell activation
Sub-topic description:
In this sub-topic the proposals related to SCell in HST FR2 enhanced.

Issue 1-3-1: SCell activation delay requirement
· Background
· WF from RAN4#108bis:
	Issue 1-2-1: SCell activation delay requirement
Way forward:
Further discuss additional condition/capability needed for SCell activation delay for PC6 UE:
· Option 1: The SCell activation delay requirement does not need to be enhanced for Rel. 18 PC6 UEs by default, i.e., SCellwithoutSSB capability can be reused to indicate the support for “3 ms” SCell activation delay (revert the CR from RAN4#108)
· Option 2: Keep the Core requirement if a test for the 3ms activation delay in the HST FR2 Rel-18 performance part is introduced
· Option 3: Keep the Core requirements and FFS for test cases




· Support of SCell without SS/PBCH block feature (SCellwithoutSSB) is mandatory with capability signalling
· FR1 SCell activation test (A.6.5.3.2) verified that
· The test requirements defined in clause A.6.5.3.1.2 shall apply to this test case, except Tactivation_time will be replaced with the value TFirstSSB_MAX + Trs + 5ms.
· FR2 A.7.5.3.1.2	Test Requirements:
· The test requirements defined in clause A.6.5.3.1.2 shall apply to this test case, except Tactivation_time will be replaced with the value TFirstSSB + 5ms as defined in clause 8.3.
The requirement in TS 38.133:
	8.3.2	SCell Activation Delay Requirement for Deactivated SCell
...

	If the SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band, if the FR2 power class 6 UE supporting [Enhanced FR2 HST RRM requirements for intra-band CA and inter-frequency measurements in connected mode] is configured with highSpeedMeasFlagFR2-r17, Tactivation_time is 3 ms , provided
-	the RS (s) of SCell being activated is (are) QCL-TypeD with RS (s) of one active serving cell on that FR2 band.
Editor Notes: FFS additional condition/capability is needed.



· Proposals and Observations:
· Observation 4: Technical benefit of specifying the new requirement with a shorter activation time is “2 ms + TFirstSSB” faster activation.
· Observation 5: Enhanced requirement for HST FR2 is not justified enough when the existing requirement with the “SCellwithoutSSB” capability can be re-used.
· Observation 6: At RAN4#105 it was agreed that “RAN4 shall not specify requirements for deactivated SCell in FR2 HST scenario”.
· Proposal 9 (Nokia): The SCell activation delay requirement for deactivated SCell does not need to be enhanced for Rel. 18 PC6 UEs, i.e., SCellwithoutSSB shall be still used as an additional condition for shorter activation delay.
· Recommended WF
· Discuss whether/how to reflect the requirement in UE capabilities.
· Discussion of the proposal can be arranged for the CR directly.
