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Introduction
For Rel-18 work item on enhanced NR support for high speed train scenario in frequency range 2, there are two threads  [214] and [215] organized for RRM discussion on RAN4#109. Thereinto, the [214] is for RRM core requirement maintenance and [215] is for Rel-18 NR HST FR2 enhancements RRM performance requirements, and one ad-hoc meeting is planned for further discussion after 1st round online treatment. 
Topic #1: RRM core requirement maintenance
Sub-topic 1-1: UE Feature List
In this sub-topic the proposals related to the UE feature list are collected.
HST FR2 Rel-17 features are listed below:
	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
	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 feature list from TR 38.822
NR_HST_FR1_enh
	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



Issue 1-1-1: UE features for simultaneous two-panel reception
[Background] Agreement on UE capability from RAN4#108:
	Issue 1-2-1: Whether need to define a new or reuse the existing (simultaneousReceptionDiffTypeD-r16) capability for multi-panel simultaneous reception
· Way Forward: 
· Define a new UE capability [simultaneousReceptionFR2HST-r18] to indicate support of simultaneous multi-panel reception for Rel-18 FR2 PC6 UE
· Details can be discussed in Rel-18 feature list discussion. 
· The conclusion from Rel-18 Multi-RX WI could be considered.



· Proposals and Observations:
· Proposal 1 (Ericsson): We lean towards Option2: add a new component to FR2 HST feature group in Rel-18.
· Proposal 2 (Nokia): To support PC6 UE capability for simultaneous two-panel reception in HST Enhanced Rel-18 in the feature list, RAN4 needs either 1) to define a new dedicated feature group in Rel-18 or 2) to update existing Rel-17 feature group (22-1) in Rel-18 by adding a new component for simultaneous reception.
· Proposal 3 (Samsung): RAN4 to introduce a new feature group 34-1 for FR2 HST with simultaneous DL reception with two different QCL TypeD RSs as optional with capability signaling to indicate the supported simultaneous reception with different QCL Type-D RSs in NR FR2 HST with: 
· Feature 22-1 and 16-2c as the prerequisite feature groups for the new 34-1 
· “Support of enhanced  RF requirements”, “ Support of enhanced RRM measurement requirements, including the enhanced requirement of SSB-based Layer-1 measurement and the support of MRTD requirement for FR2-1 PC6 UEs with simultaneous DL reception with two different QCL TypeD RSs specified in TS38.133”, 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
· Tentative agreements:
· RAN4 to define a new feature group for the support of simultaneous multi-panel reception for Rel-18 FR2 PC6 UE.
· Recommended WF
· Confirm tentative agreement during the meeting.
[Moderator] Feature list contributions and recommended WF captured from R4-2318156, Topic Summary for [109][150] NR_LTE_Rel-18_feature_list is as below
· Proposed 34-1 Simultaneous multi-panel operation for train roof-mounted FR2 high power devices




	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 FR2 HST multi-RX reception.
(Huawei)
	Support of simultaneous DL reception with two different QCL TypeD RSs on single component carrier for FR2 HST.
	16-2c
16-2a or 16-2b-1
	N/A
	N/A
	The UE could not receive downlink signals with two different QCl TypeD RSs
	Per Band
	N/A
	FR2 only
	N/A
	
	Optional with capability signalling

	34. NR_HST_FR2_enh
	34-1
	Simultaneous multi-panel operation for train roof-mounted FR2 high power devices
(Apple)
	Support of simultaneous multi-panel reception for Rel-18 FR2 PC6 UE
	22-1, 16-2c
	Yes 
	N/A
	UE does not support simultaneous multi-panel reception
	[Per band or Per FSPC]
	N/A
	FR2 only
	N/A
	Agreed in R4-2314297
	Optional with capability signaling

	34. NR_HST_FR2_enh
	
	Support of FR2 HST with multi-panel simultaneous reception operation
(Intel)
	1. Support of RF requirements for FR2 PC6 UE with two panel simultaneous reception
2. Support of enhanced RRM requirements for FR2 PC6 UE with two panel simultaneous reception
3. Support of enhanced demodulation requirements for HST FR2 UE multi-panel receptions

	22-1
	Yes
	NA
	UE does not meet FR2 high speed train scenario with two panel simultaneous reception
	Per Band
	No
	FR2 only
	N/A
	A single indication element is used to indicate for all three componentscandidate value: true/false

	Optional with capability signalling

	
	
	Support of NR FR2 HST with simultaneous DL reception with two different QCL TypeD RSs
(Samsung)
	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 measurement requirements, including the enhanced requirement of SSB-based Layer-1 measurement and the support of MRTD requirement for FR2-1 PC6 UEs with simultaneous DL reception with two different QCL TypeD RSs specified in TS38.133
3) Support of enhanced  demodulation processing to support FR2-1 PC6 UEs with simultaneous DL reception with two different QCL TypeD RSs
	1) 22-1
2) 16-2c
	Yes
	No
	UE does not meet FR2 high speed train scenario with simultaneous DL reception with two different QCL TypeD RSs
	Per Band
	NO
	FR2 only
	N/A
	Applicable to HST bi-directional deployment in Scenario-A and Scenario-B
	Optional with capability signalling



· Recommended WF:
· It is recommended to take following FG as baseline.
	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 measurement requirements, including the enhanced requirement of SSB-based Layer-1 measurement and the support of MRTD requirement for FR2-1 PC6 UEs with simultaneous DL reception with two different QCL TypeD RSs specified in TS38.133
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 meet FR2 high speed train scenario with simultaneous DL reception with two different QCL TypeD RSs
	Per band
	N/A
	FR2 only
	N/A
	Applicable to HST bi-directional deployment in Scenario-A and Scenario-B
	Optional with capability signaling


Ad-Hoc meeting: 
· Discussion: 
· Nokia: separate discussion for RF and RRM? 
· Chair: if no needs from RF and Demod, maybe we can put (1) and (3) in square bracket to let company double check. 
· Nokia: questions about the detailed description: (1) SSB-based measurement (2) QCL Type-D. Maybe simplified to: Support of enhanced RRM measurement requirements with simultaneous multi-panel reception. 
· Samsung: SSB-based is used because we don’t have touched CSI-RS based measurement. QCL Type-D may be more accurate. 
· Huawei: prefer more general wording. 
· Nokia: Scenario A/B is not something specified in the spec, but the signaling we defined. 
· Agreement: 
	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

	34-1
	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 measurement requirements, including the enhanced requirement of SSB-based Layer-1 measurement and the support of MRTD requirement for to support FR2-1 PC6 UEs with simultaneous DL reception with [two different QCL TypeD RSs] specified in TS38.133
[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 meet support FR2 high speed train scenario with simultaneous DL reception with [two different QCL TypeD RSs]
	Per band
	N/A
	FR2 only
	N/A
	Applicable to HST bi-directional deployment in Scenario-A and Scenario-BFFS how to give the condition of bi-directional deployment
	Optional with capability signaling




Issue 1-1-2: UE features for CA
[Background] RAN4#108 meeting agreements: 
	Topic #2: Intra-band carrier aggregation (CA) scenario
Issue 2-1-1: Whether need to support separate CA and inter-frequency enhancements for Rel-18 FR2 HST
· Agreements
· Introduce per-UE capability to indicate whether the UE is capable of supporting the enhanced RRM requirements for Connected and Idle mode inter-frequency measurements for FR2 HST
Issue 2-1-1: Whether need to support separate CA and inter-frequency enhancements for Rel-18 FR2 HST (UE capability)
· Agreement: 
· A single per-UE capability is introduced for FR2 HST CA and inter-frequency measurement enhancement: 
· [measurementEnhancementCAInterFreqFR2-r18] indicates whether the FR2 PC6 UE supports the enhanced RRM requirements for carrier aggregation as specified in TS 38.133 and the UE supports the enhanced RRM requirements for inter-frequency measurements in connected and idle mode as specified in TS 38.133.


· Proposals and Observations:
· Proposal 1 (Ericsson): We have concern on early measurement reporting, the applicability of early measurement shall be checked in advance.
· Proposal 2 (Samsung): It is necessary to distinguish UE feature and UE capabilities for inter-frequency idle mode and connected mode.
· Proposal 3 (Samsung): RAN4 to introduce a new feature group 34-2 for FR2 HST CA as optional with capability signaling to indicate the supported CA and inter-frequency measurement in connected mode for FR2 HST enhancement with: 
· Feature 22-1 as the prerequisite feature groups for the new 34-2 
· “Support of the enhanced RRM for requirement CA in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133” and “Support of the enhanced RRM for inter-frequency in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133” as 34-2 feature group components. 
· Proposal 4 (Samsung): RAN4 to indicate the support of FR2 HST idle/inactive mode inter-frequency measurement enhancements is an optional UE feature without capability signaling.
· Proposal 5 (Samsung): There is no need to separate capabilities for idle/inactive measurement reporting in FR2 HST CA.
· Observation 4 (Nokia): Rel. 17 specified the HST FR1 CA related capabilities as three separate capabilities. Separate feature definition for idle mode enhancements is mainly related to this feature being an optional feature without capability signaling as this feature is expected to work in idle mode. 
· Proposal 6 (Nokia): Define the support for RRM requirements and inter-frequency measurements requirements for Connected and Idle mode as separate features.
· Observation 5 (Nokia): The carrier aggregation related benefit of inter-frequency measurements in idle mode is the early CA setup that enables fast increased throughput, using the idle/inactive measurement enhancement. 
· Observation 6 (Nokia): Cell re-selection is a procedure supported by all the UEs and is not related to CA directly, whereas EMR support requires NW configuration and additional UE capability.
· Proposal 7 (Nokia): Indicate the support for inter-frequency measurements requirements for idle mode measurement enhancement for early measurement reporting in idle and Inactive mode as a separate capability.
· Candidate options / tentative agreements:
· For PC6 UE inter-frequency enhancements and CA, RAN4 to define two new feature groups and capabilities in IDLE mode and in CONNECTED mode.
· Introduction of a new separate feature for inter-frequency measurements requirements for Idle mode measurement enhancement for early measurement reporting in Idle and Inactive mode:
· Option 1 [Nokia]: Define measurement enhancement for early measurement reporting in Idle and Inactive mode as a separate capability/feature.
· Option 2 [Samsung, Ericsson]: There is no need to separate capabilities for idle/inactive measurement reporting in FR2 HST CA
· Recommended WF
· Confirms the tentative agreement and discuss the options.

Ad-Hoc meeting: 
· Discussion: 
· Nokia: Define measurement enhancement for early measurement reporting in Idle and Inactive mode as a separate capability/feature. Then two sub-features for Idle and inactive mode. 
· Chair: Is that possible to use Rel-16 EMR capability?
· Agreement: 





[Moderator] Feature list contributions and recommended WF captured from R4-2318156, Topic Summary for [109][150] NR_LTE_Rel-18_feature_list is as below
Proposed 34-2 Enhanced CA and inter-frequency measurement
	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
	34-2
	Intra-band CA and Inter-frequency measurement enhancement
(Apple)
	FR2 HST CA and inter-frequency measurement enhancement
	22-1
	Yes 
	N/A
	UE does not support FR2 HST CA and inter-frequency measurement enhancement
	[Per-UE]
	N/A
	FR2 only
	N/A
	Agreed in R4-2314297
	Optional with capability signaling

	
	
	Enhanced RRM requirements for CA HST FR2
(Intel)
	1. Support of the enhanced RRM requirements specified for CA and inter-frequency measurements for HST FR2 UE
	22-1
	Yes
	NA
	UE does not support enhanced RRM requirements for CA and/or inter-frequency measurements
	Per Band
	No
	FR2 only
	N/A
	Component 1 candidate value: true/false
	Optional with capability signalling

	
	
	Enhanced IDLE mode FR2 HST UE measurement requirements
(Intel)
	1. Support of enhanced IDLE mode measurement requirements for FR2 HST UE
	No
	No
	NA
	UE does not support enhanced IDLE mode FR2 HST UE mobility
	NA
	No
	FR2 only
	NA
	
	Optional without capability signalling

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

	
	34-3
	Enhanced RRM requirements specified for inter-frequency measurement in Idle and Inactive mode for FR2 HST 
	Support of the enhanced RRM for inter-frequency in idle and Inactive mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133
	22-1
	Yes
	No
	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 signalling


· Recommended WF:
· It is recommended to take following FG as baseline.
	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
	34-2
	Enhanced RRM requirements specified for CA and inter-frequency measurement in connected mode and for FR2 HST   
	1) Support of the enhanced RRM for requirement intra-frequency CA in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133
2) Support of the enhanced RRM for inter-frequency in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133
	22-1 
	Yes
	No
	The performance of RRM for intra-frequency measurement on SCC and/or inter-frequency measurement 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 RRM requirements specified for inter-frequency measurement in Idle and Inactive mode for FR2 HST 
	Support of the enhanced RRM for inter-frequency in idle and Inactive mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133
	22-1
	Yes
	No
	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



Ad-Hoc meeting: 
· Discussion: 
· Agreement: 
	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
	34-2
	Enhanced FR2 HST RRM requirements specified for intra-band CA and inter-frequency measurements in connected mode and for FR2 HST   
	1) Support of the enhanced RRM for requirement for intra-frequency 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 enhanced 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/Ao
	The performance of RRM for 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 specified for inter-frequency measurement in Idle and Inactive mode for FR2 HST 
	Support of the enhanced 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
	YesNo
	N/Ao
	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





Issue 1-1-3: UE features for enhanced UL timing adjustment
· Background:

· 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 one shot large UL timing adjustment with: 
· Feature 22-2 Support of one shot large UL timing adjustment as the prerequisite feature groups for the new 34-4 
· “Support of one shot large UL timing adjustment with 1 bit MAC-CE based cross-RRH indication” and “Support of TCI state switching delay measurement with 1 bit MAC-CE based cross-RRH indication”  as 34-4 feature group components.
· Proposal 1 (Ericsson): We slightly prefer Option 2. ‘The UE capability [highSpeedTCISwitchEnhMAC-CE-FR2-r18] to support of Rel-18 enhanced MAC-CE indication may be introduced as a new feature group: optional with capability signalling and with 22-1 Support of FR2 HST as a prerequisite.’
· Observation 3 (Nokia): One shot large UL timing adjustment for FR2 Power Class 6 UE and MAC-CE based TCI state switch delay in HST FR2 scenarios are enhanced in Rel-18 if the UE indicates to support [highSpeedTCISwitchEnhMAC-CE-FR2-r18] and [R18 enhanced MAC-CE indication] is indicated. Hence, [highSpeedTCISwitchEnhMAC-CE-FR2-r18] UE capability should not depend on the Support of one shot large UL timing adjustment only.
· Proposal 4 (Nokia): Extend the existing 22-1 feature group (Support of FR2 HST operation) with the component corresponding to the support of R18 enhanced MAC-CE indication.
· Proposal 5 (Nokia): The UE capability [highSpeedTCISwitchEnhMAC-CE-FR2-r18] to support of R18 enhanced MAC-CE indication may be introduced as a new feature group: optional with capability signalling and with 22-1 Support of FR2 HST as a prerequisite.
· Candidate options / tentative agreements:
· Define a new feature group for:
· [bookmark: _Hlk150847735]Option 1-a [Ericsson, Nokia]: The UE capability [highSpeedTCISwitchEnhMAC-CE-FR2-r18] to support of Rel-18 enhanced MAC-CE indication.
· Option 1-b [Samsung, Intel]: Support of enhanced UL timing adjustment.
· Whether feature group depends on Rel-17 Feature group 22-2 “Support of one shot large UL timing adjustment”:
· Option 2-a [Samsung, Ericsson, Intel]: Yes
· Option 2-b [Nokia]: No
· Recommended WF
· Further discuss the candidate options during the meeting.

Ad-Hoc meeting: 
· Discussion: 
· Nokia: The UE capability [highSpeedTCISwitchEnhMAC-CE-FR2-r18] to support of Rel-18 enhanced MAC-CE indication.
· Samsung: prefer the support of new feature, i.e., the support of enhanced UL timing adjustment. 
· Agreement: 

[Moderator] Feature list contributions and recommended WF captured from R4-2318156, Topic Summary for [109][150] NR_LTE_Rel-18_feature_list is as below
Proposed 34-X Enhanced demodulation  and UL timing adjustment



	
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
	
	Support of enhanced UL timing adjustment
(Intel)
	1. Support of enhanced UL timing adjustment
	22-2
	Yes
	NA
	UE does not support enhanced UL timing adjustment 
	Per Band
	No
	FR2 only
	N/A
	Component 1 candidate value: true/false

	Optional with capability signalling

	
	
	Support of enhanced one shot large UL timing adjustment 
(Samsung)

	1) Support of one shot large UL timing adjustment with 1 bit MAC-CE based cross-RRH indication.
2) Support of TCI state switching delay measurement with 1 bit MAC-CE based cross-RRH indication.
	22-2 
	Yes
	No
	UE does not meet one shot large UL timing adjustment and TCI state switching delay measurement with 1 bit MAC-CE based cross-RRH indication
	Per Band
	NO
	FR2 only
	N/A
	1) If MAC-CE indicates “1”, when a UE indicates supporting 22-2, the UE is expected to apply one shot large timing adjustment, specified in TS 38.133 Clause 7.1.2.3 and apply Rel-17 TCI state switching delay, specified in TS 38.133 Clause 8.10.3A.
2) If MAC-CE indicates “0”, the UE is expected to apply gradual timing adjustment requirements, specified in TS 38.133 Clause 7.1.2.1 and apply Rel-15 TCI state switching requirements, specified in TS 38.133 Clause  8.10.3
	Optional with capability signalling


· Recommended WF:
· More technical discussion is required.

Ad-Hoc meeting: 
· Discussion: 
· Nokia: there are two options: (1) [Support of enhanced UL timing adjustment] (2) [Support of enhanced MAC CE TCI state switch indication for HST FR2]. 
· Agreement: 

	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
	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
	[34-4]
	[Support of enhanced UL timing adjustment] or [Support of enhanced MAC CE for TCI state switch indication for FR2 HST FR2]
	[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] as specified in TS 38.133
2. Support of enhanced TCI state switching delay requirement as specified in TS 38.133]
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] 
or Option 2: [22-1]
	Yes
	N/A
	[UE does not support enhanced MAC CE for TCI state switch indication for FR2 HSTenhanced UL timing adjustment] or [UE follow legacy Rel-17 RRM requirement]
	Per Band
	No
	FR2-1 only
	N/A
	[Component 1 candidate value: true/false]

	Optional with capability signalling




Sub-topic 1-2: UL timing adjustment requirements
Sub-topic description:
In this sub-topic the proposals related to the maintenance of UL transmit timing adjustment and enhanced MAC CE design in HST FR2 enhanced.
LS reply to RAN2 [R4-2314299], RAN4 has described the following UE behaviour based on the enhanced MAC CE indication:
	RAN4 sees a need to define enhanced MAC CE indication in HST FR2 deployments and corresponding [highSpeedTCISwitchEnhMAC-CE-FR2-r18] UE capability:
· If MAC-CE bit indicates “1” then for the TCI state switch, UE may expect that there is a large timing difference between DL signals from two non-collocated RRHs.
· If MAC-CE bit indicates “0” then for the TCI state switch, UE may expect that the timing difference between DL signals from two RRHs or from the same RRH is smaller than a quarter of CP.

...

· In HST FR2 scenario, when highSpeedMeasFlagFR2-r17 is configured the following HST PC 6 UE behavior is expected upon the reception of enhanced MAC CE:
1. MAC-CE indicates “1”:
0. Rel-17 TCI state switching delay requirements in HST FR2 scenarios from TS 38.133, Clause 8.10.3A are followed without changes.
0. When highSpeedLargeOneStepUL-TimingFR2-r17 is enabled for HST PC 6 UE supporting [largeOneStepUL-timingFR2-r17] capability, UE shall apply the one shot large timing adjustment specified in Clause 7.1.2.3 in TS 38.133 on the first UL transmission after TCI state switch without checking the DL timing difference threshold.
1. MAC-CE indicates “0”:
1. UE follows the Rel-15 TCI state switching requirements as described in TS 38.133 Clause 8.10.3
1. Gradual timing adjustment requirements in Clause 7.1.2.1 in TS 38.133 apply to the first UL transmission after TCI state switch, i.e., one shot large UL timing adjustment is not applied.



In it’s latest reply LS RAN2 [R2-2311615] notices that it seems to them that the case when “0” is signalled is very close to legacy behaviour. Hence, UE behaviour and signalling can be potentially simplified:
	FFS Introduce new MAC CE that has the same payload as “TCI State Indication for UE-specific PDCCH MAC CE” with eLCID.  Pending RAN4 clarifications
In the RAN2 discussion there was no clear understanding regarding answer 3 in the LS why we need a new MAC CE indicating separately “1” and “0” as it looked like case “0” seemed to be similar to behavior of UE in case of receiving the legacy MAC CE (i.e. MAC CE intended for indicating target TCI state for PDCCH in 6.1.3.15) with a possible difference being that UE does not check downlink timing difference. But it caused confusion in RAN2 because companies think NW can send legacy MAC CE to the UE when NW thinks the timing difference is not large to address the case ”0” in RAN4’s LS”, as UE will not apply large one shot UL timing adjustment. 
If this is the case then it would simplify RAN2 work as we could just introduce new MAC CE with the same contents of the legacy MAC CE with just a new (e)LCID (i.e.to correspond to MAC CE with “1” as described in the LS R4-2314299) and avoid designing a new MAC CE with an extra octet indicating value “1” or value “0” explicitly and thus causing extra overhead.

2. Actions:
To RAN4 group.
ACTION: 	RAN2 respectfully asks RAN4 to clarify if it would be possible to design new MAC CE to only correspond to case “1” as presented in R4-2314299




Ad-Hoc meeting: 
· Agreement: Explain both Option A and B in the reply LS:
· Option A: Still follow RAN4’s existing agreement (for indication of “1” and “0”), and explanation of the necessity of “0”. 
· Option B: By following RAN2’s suggestion for simplified MAC CE design, by modifying the expected requirements for UE. And explain to RAN2 what we lose by using this simplified MAC CE: 
· MAC-CE indicates “1”:
· Rel-17 TCI state switching delay requirements in HST FR2 scenarios from TS 38.133, Clause 8.10.3A are followed without changes.
· When highSpeedLargeOneStepUL-TimingFR2-r17 is enabled for HST PC 6 UE supporting [largeOneStepUL-timingFR2-r17] capability, UE shall apply the one shot large timing adjustment specified in Clause 7.1.2.3 in TS 38.133 on the first UL transmission after TCI state switch without checking the DL timing difference threshold.
· MAC-CE indicates “0”:New MAC CE is not present, but Rel-15 MAC CE is indicated:
· UE follows the Rel-175 TCI state switching requirements as described in TS 38.133 Clause 8.10.3A
· When highSpeedLargeOneStepUL-TimingFR2-r17 is enabled for HST PC 6 UE supporting [largeOneStepUL-timingFR2-r17] capability, UE shall apply the one shot large timing adjustment specified in Clause 7.1.2.3 in TS 38.133 on the first UL transmission after TCI state switch with checking the DL timing difference threshold.
· 
· Gradual timing adjustment requirements in Clause 7.1.2.1 in TS 38.133 apply to the first UL transmission after TCI state switch, i.e., one shot large UL timing adjustment is not applied.


Issue 1-2-1: New MAC CE corresponds to case “1” or case “0”?
· Proposals and Observations:
· Observation 1 (Nokia): RAN2 in the reply LS wrongly assumes that “case “0” seemed to be similar to behaviour of UE in case of receiving the legacy MAC CE” and that “NW can send legacy MAC CE to the UE when NW thinks the timing difference is not large”. However, in Rel-17, legacy “TCI State Indication for UE-specific PDCCH MAC CE” is already used in HST FR2 scenario for PC6 UEs when there is large timing difference between DL signals from two non-collocated RRHs.
· Proposal 1 (Nokia): PC6 UE behaviour in Rel-18 shall stay the same as it was in Rel-17 when legacy MAC CE TCI state switch indication for PDCCH is received (i.e., as described in Rel-17 Clause 7.1.2.3 and 8.10.3A in TS 38.133).
· Observation 2 (Nokia): The case when MAC-CE indicates “0” contains more significant changes to the legacy Rel-17 PC6 UE behaviour in comparison to the case “1” because in Rel-17 the possibility of large propagation delay difference was already considered, and DL time deference needs to be evaluated in any case. Moreover, in Case “1” TCI state switch delay does not need to be changed from Rel-17 either.
· Proposal 2 (Nokia): If it is agreed to keep a single case for the new MAC CE indication with the same payload as “TCI State Indication for UE-specific PDCCH MAC CE” with eLCID, then only Case “0” shall be used.
· Observation 1 (Samsung): It is RAN2 understanding that if “0” does not indicate any extra new information except the legacy behavior, a new 1 bit (e)LCID can totally correspond to the intention of MAC CE with “1”, and there is no need to design a new MAC CE with an extra octet indicating value “1” or value “0”.
· Proposal 1 (Samsung): The extra NW information, i.e., the upcoming TCI state switching information, is not necessary to be included in the 1 bit MAC-CE indication signalling.
· Proposal 2 (Samsung): “0” in our RAN4 1 bit MAC-CE indication only indicate the intention of “legacy” requirements.
· Proposal 3 (Ericsson): Accept RAN2’s proposal in R2-2311619, i.e., design new MAC CE to only correspond to case “1” as presented in R4-2314299, otherwise the UE shall check downlink timing difference.
· Candidate options / tentative agreements:
· Option 1 [Nokia]: New MAC CE shall correspond to case “0”.
· Option 1 [Samsung, Ericsson]: New MAC CE shall correspond to case “1”.
· Recommended WF
· Discuss during the meeting and reflect in TS and Reply LS.

Issue 1-2-2: Would be possible to design new MAC CE to only correspond to a single case?
· Proposals and Observations:
· Proposal 2 (Nokia): If it is agreed to keep a single case for the new MAC CE indication with the same payload as “TCI State Indication for UE-specific PDCCH MAC CE” with eLCID, then only Case “0” shall be used.
· Proposal 1 (Samsung): RAN4 provide the following reply to question raised in RAN2 LS:
· It would be possible to design a new MAC CE to only correspond to case “1” as presented in R4-2314299
· It is possible to combine a new 1 bit (e)LCID with same contents of the legacy MAC CE (legacy MAC CE format) to design the MAC-CE based indication for cross-RRH TCI state
· Proposal 3 (Ericsson): Accept RAN2’s proposal in R2-2311619, i.e., design new MAC CE to only correspond to case “1” as presented in R4-2314299, otherwise the UE shall check downlink timing difference.
· Tentative agreements:
· Yes, it is possible to design the new MAC CE indication with the same payload as “TCI State Indication for UE-specific PDCCH MAC CE” with eLCID.
· Recommended WF
· Discuss tentative agreement based on the outcomes of the previous issue.

Issue 1-2-3: A need for Reply LS to RAN2
· Proposals and Observations:
· Proposal 3 (Nokia): RAN4 to prepare the LS reply to RAN2 based on the draft from the appendix of this paper.
· Recommended WF
· RAN4 need to reply to RAN2.

Issue 1-2-4: Timing adjustment and UL spatial relation switch
· Background
WF from RAN4#108bis:
	Issue 1-3-2: Timing adjustment and UL spatial relation switch
Way forward:
· Further check whether and how UL spatial relation switch shall be executed when corresponding DL TCI state is switched in Rel-18 bi-directional deployments with multi-panel reception when large one shot UL timing adjustment is used (other conditions FFS)
· Option 1: UL spatial relation switch shall always be executed strictly when the corresponding DL TCI state switches
· Other options are not precluded



· Proposals and Observations:
· Proposal 2 (Ericsson): We’re open to Option 1 or other solutions which apply the mechanism to DL TCI state switch here for UL spatial relation switch.
· Proposal 1 (Huawei): There is no need to define additional UL transmit timing adjustment at UL spatial relation switch, and the existing timing adjustment requirements can be applied.
· Observation 1: For the multi-panel reception in the tunnel scenario, if the UL is transmitted toward the RRH having the beam orientation opposite to the train travelling direction, then the UL will be disrupted in the case of beam/link failure next to the RRH.
· Observation 2: If UL spatial relation has to be switch always together with TCI state switch (regardless of the UE panel) a performance degradation in UL is observed because UL cannot be configured for transmission towards the best RRH.
· Observation 3: Decoupling of DL TCI state and UL Spatial relation switches does not completely resolve the issue because independent UL Spatial relation switch might be also associated with a large change in UL Tx timing.
· Proposal 1 (Nokia): If UL TX timing adjustment at UL spatial relation switch is agreed in Rel-18 for HST FR2 scenario, RAN4 to shall agree that UL spatial relation switch shall always be executed strictly with the corresponding DL TCI state switches and performance degradation in UL is acceptable.
· Proposal 2 (Nokia): RAN4 to consider introducing one shot UL timing adjustment procedure at UL Spatial relation switch in HST FR2 deployments with simultaneous two panel reception.
· Candidate options / tentative agreements:
· Option 1 [Nokia, Ericsson]: UL spatial relation switch shall always be executed strictly when the corresponding DL TCI state switches
· Option2 [Nokia]: Introducing one shot UL timing adjustment procedure at UL Spatial relation switch in HST FR2 deployments with simultaneous two panel reception
· Option 3 [Huawei]: There is no need to define additional UL transmit timing adjustment at UL spatial relation switch, and the existing timing adjustment requirements can be applied
· Recommended WF
· Discuss options during the meeting.




Sub-topic 1-3: Intra-band carrier aggregation (CA) requirement

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


· Proposals and Observations:
· Proposal 1 (Ericsson): Keep Core requirement. No test case for the 3ms activation delay in the HST FR2 Rel-18 performance part is needed.
· Observation 1: The SSB-less and SSB-based SCell activation performance are almost the same. 
· Observation 2: For PC6 UE, supporting scellWithoutSSB can be a default capability, and it has NO need to perform additional SSB based fine synchronization even if SSB is configured on the being activated SCell. 
· Observation 3: No need to introduce new capability to support 3ms SCell activation for PC6 UE. 
· Proposal 2 (Huawei): No additional capability and condition are needed for PC6 supporting 3ms SCell activation in FR2 intra-band HST scenario.
· Proposal 3 (Samsung): For SCell activation delay for PC6 UE, keep the core requirements but do not define any test cases for such requirement.
· Observation 1 (Nokia): Technical benefit of specifying the new requirement with a shorter activation time is “2 ms + TFirstSSB” faster activation.
· Observation 2 (Nokia): No test cases were defined for “3 ms” SCell activation delay. SCellwithouSSB is mandatory with capability signalling for intra-band CA, i.e., shall be supported by default but may not be supported yet by the UEs.
· Observation 3 (Nokia): Enhanced requirement for HST FR2 is not justified enough when the existing requirement with the “SCellwithoutSSB” capability can be re-used.
· Proposal 4 (Nokia): The SCell activation delay requirement does not need to be enhanced for Rel. 18 PC6 UEs by default, i.e., SCellwithoutSSB can still be used as an additional conditions for shorter activation delay.
· Proposal 5 (Nokia): A new Activation delay test shall be introduced if the requirement does not have SCellwithoutSSB as a condition.
· Candidate options / tentative agreements:
· Option 1 [Nokia]: 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 [Nokia]: Keep the Core requirement if a test for the 3ms activation delay in the HST FR2 Rel-18 performance part is introduced.
· Option 3 [Huawei]: No additional capability and condition are needed, Keep the current Core requirement
· Option 4 [Samsung, Ericsson]: Keep Core requirement. No test case for the 3ms activation delay in the HST FR2 Rel-18 performance part is needed.
· Recommended WF
Discuss options during the meeting.

Ad-Hoc meeting: 
· Discussion: 
· Agreement: 


Topic #2: RRM Performance Requirements for Rel-18 FR2 HST
Sub-topic 2-3: Scope of RRM Performance Requirements for UL timing adjustment
[Background] In Rel-18, the simultaneous multi-panel operation is introduced in FR2 HST, and MRTD is one of the issues to be discussed under such operation assumption. At the same time, the enhancement on UL timing adjustment solution requirement is also affirmed in the WID as a separate and parallel objective. Based on the discussions in the previous meetings, a new core requirement on MRTD, i.e., MRTD=8 , is finally specified for Rel-18 FR2 HST, but it is worth noticing that the applicability of the MRTD requirement enhancement is “[highSpeedMeasFlagFR2-r17] is configured and [highSpeedDeploymentTypeFR2] is configured as bidirectional for a PC6 UE supporting multi-panel simultaneous reception [simultaneousReceptionFR2HST-r18]”. 
Regarding the TC of MRTD, have checked the discussions in the previous releases, there is no TCs for MRTD, specifically.
[Moderator] It is Moderator understanding that whether to define a new UL timing adjustment TC combining with MRTD together essentially depends on whether to consider simultaneous multi-panel operation at the UL timing adjustment. In this sense, it is encouraged companies to discuss the following issue 1-3-1 first and make consensus on the necessity of introducing simultaneous multi-panel operation at UL timing adjustment in Rel-18 FR2 HST
[Moderator] The necessity of TCs for one shot large UL timing adjustment for FR2 Power Class 6 UE and MAC-CE based TCI state switch delay in HST FR2 scenarios is discussed in the sub-topic. In last meeting, companies made a consensus to define a new TC combining with one shot large UL timing adjustment and MAC-CE based TCI state switch delay, but whether to and how to define the new TC combining with MRTD, UL timing and TCI state switch is still suspending. The agreed way forward is as follows 
	Sub-topic 1-3: Scope of RRM Performance Requirements for UL timing adjustment
Agreement: 
· Define a new R18 TC combining with UL timing adjustment and TCI state switch.
· Further discuss the MRTD aspect.
· For UE passes the R18 test case, not perform the corresponding R17 test



Issue 2-3-1: The necessity of introducing simultaneous multi-panel operation at UL timing adjustment in Rel-18 FR2 HST
· Proposals
· Option 1 (Nokia): It is necessary to introduce simultaneous multi-panel operation at UL timing adjustment in Rel-18 FR2 HST
· Option 1-1: RAN4 to include simultaneous PDSCH reception and/or L1 measurement from different AOAs in the introduced new test based on A.7.5.8.3 for verification of enhanced MAC CE TCI state switch and MRTD requirement in multi-Rx scenario.
· Option 2 (Samsung): It is unnecessary to introduce simultaneous multi-panel operation at UL timing adjustment in Rel-18 FR2 HST
· Option 2-1: No need to combine MRTD together to design the new TC

Ad-Hoc meeting: 
· Discussion: 
· Agreement:

Issue 2-3-2: The discussion on the new R18 UL timing adjustment TC design for FR2 HST
· Proposals
· Option 1 (Nokia): RAN4 to include simultaneous PDSCH reception and/or L1 measurement from different AOAs in the introduced new test based on A.7.5.8.3 for verification of enhanced MAC CE TCI state switch and MRTD requirement in multi-Rx scenario.
· Option 2 (Huawei): For R18 enhanced TCI state switch, one of the following two options can be used to define the new test case of MAC-CE based TCI state switch: 
· MAC-CE indication “1” is used in the test and the timing difference between two TCI states is set as up to 8us.
· To verify one-shot timing adjustment and R17 TCI state switching delay
· Option 2: MAC-CE indication “0” is used in the test and the timing difference between two TCI states is set as no larger than CP/4.
· To verify gradual timing adjustment and R15 TCI state switching delay
· Recommended WF
· TBA

Ad-Hoc meeting: 
· Discussion: 
· Agreement:

Sub-topic 2-2: Scope of RRM Performance Requirements for intra-band CA
Issue 2-2-1: Necessity of Test Cases for intra-frequency measurement
[Background] WF from RAN4#108bis:
	Issue 1-2-2: Necessity of Test Cases for intra-frequency measurement
· Way Forward: 
· The necessity of defining new test case is FFS:
· Option 1: No new test case needed
· RAN4 do not introduce new test case for intra-frequency measurement requirements for Rel-18 FR2 HST PC6.
· Option 2: Need new test case
· RAN4 to define a new test alternative to A.6.6.1.8 that would verify intra-frequency cell search and A6 even reporting for switching in between two Scells.
· New test case for A.7.6.1.X SA event triggered reporting tests without gap under non-DRX for PC UE supporting [measurementEnhancementCAInterFreqFR2-r18]



· Proposals
· Option 1 (Ericsson, Samsung): 
· No new test case needed 
· Option 2 (Nokia): Need new test case
· New test case for A.7.6.1.X SA event triggered reporting tests without gap under non-DRX for PC UE supporting [measurementEnhancementCAInterFreqFR2-r18] to verify the switch in between two SCells.
· Recommended WF
· TBA

Ad-Hoc meeting: 
· Discussion: 
· Agreement:

Issue 2-2-2: Necessity of Test Cases for inter-frequency measurement in connected mode  
[Moderator] In last meeting, companies agreed to define the new test case(s) for inter-frequency measurement in connected mode. Besides, it is agreed that RAN4 to introduce new TCs for inter-frequency measurements with SSB time index detection and without SSB time index detection, separately. The agreed way forward is as follows:
	Issue 1-2-4: Necessity of Test Cases for inter-frequency measurement in connected mode
· Agreement: 
· To define the new test case for enhancement on inter-frequency measurement, both with and without SSB time index detection 
· Way Forward: 
· FFS whether to define test case for enhancement on inter-frequency measurement considering with and without gap
· FFS whether to define test case for enhancement on inter-frequency measurement considering DRX and non-DRX
· FFS the new test cases list for inter-frequency measurements with gaps requirements for Rel-18 FR2 HST PC6


In this meeting, it is encouraged companies to proceed with the discussions on other assumptions: 
· Whether w/o gap 
· When DRX is used/ not used
to down scope the inter-frequency measurement TCs for Rel-18 FR2 HST if possible (not to increase the overall UE testing time and cost). It is encouraged that companies to contribute views under each controversial point.
1) Whether to define test case for enhancement on inter-frequency measurement considering with and without gap  
· Proposals
· Option 1 (Samsung): 
· No. Only with gap is needed
· Option 1 (Ericsson): 
· Yes
· Recommended WF
· Test Cases for inter-frequency measurement in connected mode
· No need to define test case for enhancement on inter-frequency measurement considering without gap
Ad-Hoc meeting: 
· Discussion: 
· Agreement:

2) Whether to define test case for enhancement on inter-frequency measurement considering DRX and non-DRX  
· Proposals
· Option 1 (Samsung, Intel Corporation): 
· Yes
· Option 2 (Ericsson, Nokia): 
· No. The test cases can be set to non-DRX scenario only
· Recommended WF
· TBA

Ad-Hoc meeting: 
· Discussion: 
· Agreement:

3) Expected TCs candidate from companies
[Moderator] The expected TCs candidate from companies are captured as follows
· Proposals
· Option 1 (Samsung): 
· New test cases for inter-frequency measurements with gaps requirements for Rel-18 FR2 HST PC6
	Test case index
	Test cases

	TC #1
	New test case for A.7.6.2.X1 SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA with SSB time index detection when DRX is used (Pcell in FR2)

	TC #2
	New test case for A.7.6.2.X2 SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA without SSB time index detection when DRX is used (Pcell in FR2)

	TC #3
	New test case for A.7.6.2.X3 SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA with SSB time index detection when DRX is not used (Pcell in FR2)

	TC #4
	New test case for A.7.6.2.X4 SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA without SSB time index detection when DRX is not used (Pcell in FR2)


· Option 2 (Intel Corporation): 
	Test case index
	Test cases

	TC #1
	New test case for A.7.6.2.X1 Event triggered reporting tests without SSB time index reading

	TC #2
	New test case for A.7.6.2.X2 Event triggered reporting tests with SSB time index reading


· Option 3 (Ericsson): 
	Test case index
	Test cases

	TC #1
	New test case for A.7.6.2.X1 for Inter-frequency measurement (SA event triggered reporting test without gap under non-DRX), for the UE supporting [measurementEnhancementCAInterFreqFR2-r18] when [highSpeedMeasFlagFR2] is configured

	TC #2
	New test case for A.7.6.2.X2 for Inter-frequency measurement without measurement gaps (SA event triggered reporting test with gap under non-DRX) , for the UE supporting [measurementEnhancementCAInterFreqFR2-r18] when [highSpeedMeasFlagFR2] is configured


· Option 4 (Huawei):
· For PC 6 UE supporting measurementEnhancementCAInterFreqFR2-r18, the following test cases are to be verified:
· Event triggered tests for inter-frequency measurement in connected mode
· Option 5 (Nokia): 
· RAN4 defines the test for event triggered inter-frequency reporting with non-DRX with and without SSB time index detection for UEs indicating the capability for enhanced inter-frequency measurement for HST-FR2.
· A.7.6.2.X1 and 7.6.2.X2 SA event triggered reporting tests for FR2 with/without SSB time index detection when DRX is not used (PCell in FR2)
· Recommended WF
· TBA

Ad-Hoc meeting: 
· Discussion: 
· Agreement:

Issue 2-2-5: Necessity of Test Cases for SCell activation delay  
[Background] In last meeting, companies confirmed SCellwithoutSSB capability, which is mandatory with capability signaling for intra-band CA, can be reused to indicate the support for “3 ms” SCell activation delay for FR2 intra-band. Besides, based on the discussions in the previous meetings, the “3 ms” can contain MAC-CE message decode and SW program for baseband.
· Proposals
· Option 1 (Samsung, Ericsson): No need to define new TC for SCell activation delay for Rel-18 FR2 HST PC6.
· Option 2 (Nokia): RAN4 defines the test for direct SCell activation with delay requirement of “3 ms” by enhancing the existing “A.7.5.3.4 and A.7.5.3.5” SCell activation delay requirement tests with the UEs supporting the optional capability of “SCellwithoutSSB”
· Recommended WF
· TBA

Ad-Hoc meeting: 
· Discussion: 
· Agreement:
Issue 2-2-1: The principle of defining the event triggering test on SCell
[Moderator] The issue was discussed online in last meeting, unfortunately, companies cannot achieve alignment on the principle. [R4-2319965] give more clarifications. And their proposal is listed below as option 1.
· Proposals
· Option 1 (Huawei): 
· For PC 6 UE supporting measurementEnhancementCAInterFreqFR2-r18, the following test cases are to be verified:
· Event triggered test on intra-band SCell where cell detection would not be considered and only enhanced measurement period is to be verified;
· Option 2 (Ericsson): 
· No need to define test case for SCell enhanced measurement.
· Recommended WF
· TBA
Ad-Hoc meeting: 
· Discussion: 
· Agreement:

Sub-topic 2-1: Scope of RRM Performance Requirements for simultaneous multi-panel operation
Issue 2-1-1: Necessity of Test Cases for SSB based RLM/BFD
· Proposals
· Option 1 (Samsung, Huawei, Nokia): 
· No new case needed.
· Option 2 (Ericsson, Intel Corporation): 
· Need new test case.
· New test case for A.7.5.1.X RLM IS and OOS tests with UE simultaneous multi-panel reception.
· New test case for A.7.5.5.X BFD and LR test with UE simultaneous multi-panel reception
· Recommended WF
· TC for SSB based RLM/BFD
· No new case needed

Ad-Hoc meeting: 
· Discussion: 
· Agreement:

Sub-topic 2-4: Test case list discussion
[Moderator] Based on the discussions above, moderator suggests to use the table below to keep up-to-date status of needed RRM TC changes for Rel-18 FR2 HST based on our discussion.
Table 1 The planned RRM performance test cases list
	TC index
	Corresponding Core Requirement
	Necessity of New Test Case

	TC1
	Requirements for Cell Re-selection
	New test case is needed.
(New test case for A.7.1.1.X Cell reselection to FR2 inter-frequency NR case for Rel-18 FR2 HST intra-band CA)
FFS, how to specify the applicability of the new TC

	TC2
	Requirements for SCell Activation Delay for Deactivated SCell
	FFS, whether the new test cases are needed.


	TC3-TC6
	Requirements for Inter-frequency measurement with measurement gaps
	FFS, whether the new test cases are needed.
(If new TCs are needed. New test case for A.7.6.2.X1 SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA with SSB time index detection when DRX is used (Pcell in FR2))

	
	
	FFS, whether the new test cases are needed.
(If new TCs are needed. New test case for A.7.6.2.X2 SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA without SSB time index detection when DRX is used (Pcell in FR2))

	
	
	New test cases are needed.
(New test case for A.7.6.2.X3 SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA with SSB time index detection when DRX is not used (Pcell in FR2))

	
	
	New test cases are needed.
(New test case for A.7.6.2.X4 SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA without SSB time index detection when DRX is not used (Pcell in FR2))

	TC7
	Requirements for Inter-frequency measurement without measurement gaps
	FFS, No new test cases are needed.

	TC8
	Requirements for One shot large UL timing adjustment for FR2 Power Class 6 UE 
	New test cases are needed.
(New test case for A.7.5.8.X MAC-CE based active TCI state switch for Rel-18 FR2 HST considering 1 bit MAC-CE TCI state activation indicator)
FFS, whether to and how to define the new TC combining with MRTD besides UL timing and TCI state switch

	
	Requirements for MAC-CE based TCI state switch delay in HST FR2 scenarios
	

	
	New requirements for MRTD with simultaneous two-panel reception for FR2 Power Class 6 UE
	

	TC9
	Requirements for SSB based radio link monitoring
	FFS, No new test cases are needed.

	TC10
	Requirements for SSB based beam failure detection
	FFS, No new test cases are needed.

	TC11
	Requirements for SSB based L1-RSRP
	New test case is needed.
(New test case for A.7.6.3.X SSB based L1-RSRP measurement when DRX is used for FR2-1 PC6 UEs supporting SimultaneousReceptionFR2HST-r18)

	TC12
	Requirements for Intra-frequency measurements with/without measurement gaps
	FFS,
Alt1. No new test cases are needed.
Note: The Rel-18 FR2 PC6 requirement can be verified by existing TC A.7.6.1.5
Alt2. New test cases are needed.
(A.7.6.1.X SA event triggered reporting tests without gap under non-DRX for PC UE supporting [measurementEnhancementCAInterFreqFR2-r18])
Note: The New test is similar to A.6.6.1.8 (SCell activation and Event [A6] in between SCells)




