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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 [213] and [214] organized for RRM discussion on RAN4#110, with moderator summary [R4-2400749] and [R4-2400750]. This ad-hoc meeting is planned for further discussion after 1st round online treatment. 
Topic #1: RRM core requirement maintenance
CRs and Draft CRs
	T-doc number
	Company
	Topic
	Recommendation to Chair

	R4-2401422
	Intel Corporation
	Maintenance CR on IDLE mode HST FR2 UE mobility
	? merged to R4-2401896


	R4-2401896
	Samsung, Intel
	Draft CR on FR2 HST inter-frequency measurement requirements in Idle mode
	? endorsed

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

	? endorsed



UE Feature List
Issue 1-1-1: UE features for simultaneous two-panel reception
Agreement from Tuesday RRM session: 

Remove the description for demod for now, and further discuss whether the following component can be added taking into account the discussion in demod. 
· 3) Support of enhanced demodulation processing to support FR2-1 PC6 UEs with simultaneous DL signals reception associated with two different QCL TypeD RSs
Further discuss whether 16-2c is the prerequisite UE feature if the component for demod will be added.


	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 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



	22-1

 
	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 the components for 34-1.

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



Ad-Hoc meeting: 
· No further discussion needed. 

Issue 1-1-2: UE features for CA
Agreement from Tuesday RRM session: 

	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 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
	Per Band

	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
	FFS
	No
	FR2 only
	N/A
	
	Optional without capability signaling



Ad-Hoc meeting: 
· Discussion: 
· Agreement: 

	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
	N/A
	No
	FR2 only
	N/A
	
	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



Agreement from Tuesday RRM session: 
	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
	34-4
	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 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.
	
	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







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
	34-4
	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 requirements based on new MAC CE for TCI state switch indication named as [the cross-RRH TCI state indication for UE-specific PDCCH MAC CE] 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
	The naming of MAC CE for [the cross-RRH TCI state indication for UE-specific PDCCH] depends on RAN2 
	Optional with capability signaling




SCell activation
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.

Ad-Hoc meeting: 
· Discussion: 
· Nokia: don’t see the value of this enhancement. 
· Huawei: previous agreement R4-2314297, previous agreement mandate PC6 to follow the requirement. 
· QC: existing capability for SCellwithoutSSB can serve and no necessity for this. 
· Ericsson: Technically, no harmful to have the new core requirement. 
· Huawei: (1) change new core requirement? (2) new capability needed?   for (2), we are ok to reuse existing capability. 
· QC: agreement and editor note still have “FFS” for condition. 
· Agreement: 
· Capture the text proposal in Nokia’s CR: 
	[bookmark: _Hlk146567424]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 scellWithoutSSB and [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.






Topic #2: RRM Performance Requirements for Rel-18 FR2 HST
Background
[Background] In WF [R4-2321349] agreed in RAN4#109 meeting, the following Test case list was discussed and agreed for information.
Table 1 The planned RRM performance test cases list (for information)
	TC index
	Corresponding Core Requirement
	Necessity of New Test Case
	Company for CR volunteer

	TC1
	Requirements for Cell Re-selection
	New test case 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 define the new TC
	Intel

	TC2
	Requirements for SCell Activation Delay for Deactivated SCell
	FFS, whether the new test case is needed/reuse the existing one
	Ericsson

	TC3-TC6
	Requirements for Inter-frequency measurement with measurement gaps
	FFS, whether the new test case is needed.
(If new TC 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))
	Ericsson

	
	
	FFS, whether the new test case is needed.
(If new TC 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))
	Ericsson

	
	
	New test case 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))
	Huawei

	
	
	New test case 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))
	Ericsson

	TC7
	Requirements for Inter-frequency measurement without measurement gaps
	No new test case needed.
	

	TC8
	Requirements for One shot large UL timing adjustment for FR2 Power Class 6 UE 
	New test case(s) needed.
FFS, how to define the new TC(s) 
FFS, MRTD requirement verification
	Nokia


	
	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
	No new test case needed.
	

	TC10
	Requirements for SSB based beam failure detection
	No new test case needed.
	

	TC11
	Requirements for SSB based L1-RSRP
	New test case 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)
	Samsung

	TC12
	Requirements for Intra-frequency measurements with/without measurement gaps
	FFS, whether the new test case is needed.
(If new TC needed. New test case for A.7.6.1.X SA event triggered reporting test without gap under non-DRX for UE supporting [measurementEnhancementCAInterFreqFR2-r18])
	Nokia?



CRs and Draft CRs
	Tdoc
	CR Title 
	Companies
	Comments
	Recommendation to Chair

	R4-2401425
	Test case requirements for cell reselection to FR2 inter-frequency NR carrier for FR2 HST
	Intel Corporation
	[Samsung] 
1) Please find our comments in the CR directly. 
2) The set of the parameter "highSpeedMeasFlagFR2-r17"  was not discussed in the previous meetings, could we achieve the following alignment at the CR stage:
For the TC design: the value of configured highSpeedMeasFlagFR2-r17 is set to set1.?
Please let me know if you have any strong views.
	

	R4-2401350
	Test case for SA event triggered reporting for Rel-18 FR2 HST inter-frequency measurement with SSB time index detection when DRX is not used (Pcell in FR2)
	Huawei, HiSilicon
	[Samsung] 
1) Please find our comments in the CR directly. 
2) The set of the parameter "highSpeedMeasFlagFR2-r17"  was not discussed in the previous meetings, could we achieve the following alignment at the CR stage:
For the TC design: the value of configured highSpeedMeasFlagFR2-r17 is set to set1.?
Please let me know if you have any strong views.
	

	R4-2401601
	Draft CR on draft CR on SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA without SSB time index detection when DRX is not used
	Ericsson
	[Samsung] 
1) Please find our comments in the CR directly. 
2) The set of the parameter "highSpeedMeasFlagFR2-r17"  was not discussed in the previous meetings, could we achieve the following alignment at the CR stage:
For the TC design: the value of configured highSpeedMeasFlagFR2-r17 is set to set1.?
Please let me know if you have any strong views.
	

	R4-2402558
	draftCR to TS 38.133 on TCI State Switch, UL Timing and RTD Test Case for HST FR2 Enhanced
	Nokia, Nokia Shanghai Bell
	[Samsung] Based on the online discussion, the simultaneous reception was removed from the TCI state switch related TC, maybe some updates of the CR are needed
	

	R4-2402559
	draftCR to TS 38.133 on Scell Activation Test Case for HST FR2 Enhanced
	Nokia, Nokia Shanghai Bell
	[Samsung] Necessity checking of the TC is needed at first . Wait for the conclusion achieved from adhoc
	

	R4-2401900
	Draft CR to 38.133 on test case for SSB based L1-RSRP for FR2 PC6 UE with multi-Rx
	Samsung
	[Samsung] Please find our comments in the CR directly. 
	





How to design the TC for SSB based L1-RSRP in Rel-18 FR2 HST
Sub-topic description:
Open issues and candidate options before meeting:
[Moderator] L1-measurement requirement enhancement for Rel-18 FR2 PC6 UE is introduced for RRM core requirement in simultaneous multi-panel operation part. The L1-measurement requirement includes SSB based RLM, BFD and L1-RSRP. In last meeting, companies agreed to define 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, but the details are still FFS. The agreed way forward is as follows
	Issue 1-1-2: Necessity of Test Cases for SSB based L1-RSRP
· Way Forward: 
· TC for SSB based L1-RSRP
· RAN4 to define 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
· Configure highSpeedMeasFlagFR2-r17 to set2 for this TC
· FFS, configure M = 3 (i.e., not to configure higher layer parameter timeRestrictionForChannelMeasurements) for this TC
· FFS, configuration set2 with 1AOA and 2AOA setups is applied for this TC
· The conclusion from Rel-18 Multi-RX WI could be considered


In this meeting, we continue to discuss the details in terms of test design.
Issue 1-1-1 AoA setup for multi-Rx chain DL reception in Rel-18 FR2 HST
[Background on AoA setup in the current TS 38.133] There are 4 AoA setups in the current Spec. Section A.3.15.  For convenience, Moderator duplicates some contents of the existing A.3.15 here as reference.
	A.3.15	 Angle of Arrival (AoA) for FR2 RRM test cases
This clause specifies the AoA setups for FR2 RRM test cases in clause A.5 and A.7. The applicable AoA setup is defined in each test case in clause A.5 and A.7.
[bookmark: _Toc535476141]A.3.15.1	Setup 1: Single AoA in Rx beam peak direction
There is only one active probe in the test. The DL signals, and noise if applicable, transmitted from the probe, are aligned to the UE Rx beam peak direction (as defined in TS 38.101-2 [19]).
A.3.15.2	Setup 2: Single AoA in non Rx beam peak direction
[bookmark: _Hlk5813084]A.3.15.2.1	Setup 2a: Single AoA in non Rx beam peak direction without change in direction
There is only one active probe in the test. The DL signals, and noise if applicable, transmitted from the probe, align to a direction (AoA) which is from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3.4 of TS 38.101-2 [19] for each UE power class. The direction (AoA) of the signals shall not be changed between test iterations.
A.3.15.2.2	Setup 2b: Single AoA in non Rx beam peak direction with change in direction
There is only one active probe in the test. The DL signals, and noise if applicable, transmitted from the probe, align to a direction (AoA) which is from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3.4 of TS 38.101-2 [19] for each UE power class. For UE power class 3, the direction (AoA) of the signals shall be changed for each test iteration (for UE power classes other than 3, this is FFS).
A.3.15.3	Setup 3: 2 AoAs
There are 2 active probes in the test. The DL signals, and noise if applicable, transmitted from the two active probes, align to directions (AoAs) which are from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3.4 of TS 38.101-2 [19] for each UE power class. The relative angular offset between the directions (AoAs) of the 2 active probes, shall be changed for each test iteration. The applicable set of relative angular offsets between the 2 active probes is given in Table 3.15.3-1 for each UE power class.
Editor Note: If RAN5 finds the changing of angular offset between the directions (AoAs) of the 2 active probes per test iteration to be infeasible from the perspectives of EIS spherical coverage and other impacts, e.g.: testing time, then the test setup will be revised. 
Table A.3.15.3-1: Set of relative angular offsets between active probes for each power class
	UE Power class
	Relative angular offset between active probes

	1
	30°, 60°, 90° and 120°

	2
	FFS

	3
	30°, 60°, 90°, 120° and 150°

	4
	FFS

	5
	FFS

	6
	30°, 60°, 90°, 120° and 150°

	7
	FFS


A.3.15.4	Setup 4: 2 AoAs, 1 AoA in Rx beam peak direction, 1 in non Rx beam peak
A.3.15.4.1	Setup 4a: 2 AoAs, 1 AoA in Rx beam peak direction, 1 in non Rx beam peak without change in direction
There are 2 active probes in the test. The DL signals, and noise if applicable, are transmitted from the two active probes. One probe is aligned to the UE Rx beam peak direction as defined in TS 38.101-2 [19]. The second is aligned to a direction (AoA) which is from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3.4 of TS 38.101-2 [19] for each UE power class. The direction (AoA) of the non Rx beam peak signal shall not be changed between test iterations.
A.3.15.4.2	Setup 4b: 2 AoAs, 1 AoA in Rx beam peak direction, 1 in non Rx beam peak with change in direction
There are 2 active probes in the test. The DL signals, and noise if applicable, are transmitted from the two active probes. One probe is aligned to the UE Rx beam peak direction as defined in TS 38.101-2 [19]. The second is aligned to a direction (AoA) which is from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3.4 of TS 38.101-2 [19] for each UE power class. 
For UE power class 3, the relative angular offset between the directions (AoAs) of the 2 active probes shall be changed for each test iteration, within the probe alignment described above. The applicable set of relative angular offsets between the 2 active probes is given in Table 3.15.3-1 for each UE power class.


Considering new multi-Rx simultaneous reception feature is introduced in HST, it is worth discussing the following issues 1)-3).

Discussion: 
- Nokia/QC: only keeping 150 degree for PC6 should be enough. 

Agreement: 
For FR2 PC6 UE, 
· 2AoA Setup 3, the Relative angular offset between active probes: 
· Only keep 150 degree as option

1) Whether to use 2AoA setup for SSB based L1-RSRP test case
· Proposals
· Option 1 (Huawei, Samsung, Nokia): Yes. 
· For the test design, configuration set 2 with 2AOA setup should be applied for SSB based L1-RSRP test case in FR2 HST
· Recommended WF
· For the test design, configuration set 2 with 2AOA setup should be applied for SSB based L1-RSRP test case in FR2 HST.
Ad-Hoc meeting: 
· Discussion: 
· Agreement: 

2) Whether to define a new 2AoA setup for multi-Rx chain DL reception for SSB based L1-RSRP test case
[Moderator] R4-2401898 proposes a possibility that a new 2AoA setup should be considered in the HST multi-Rx simultaneous reception scenario. A brief explanation is that: the existing AoA setup for L1-PSRP measurement for beam reporting is Setup 1 according to A.3.15.1 (please find in TS 38.133 A7.6.3.5), that means the test signal are aligned to the UE Rx beam peak direction.  
In this sense, the following issue may arise. In Rel-18 FR2 multi-Rx PC6 UE, it is more likely to use 2AoA setup, which actually means the set of directions corresponding to the EIS spherical coverage percentile of the DUT (non-beam peak directions) based on the existing 2AoA setup definition. So, if we agree to use the existing 2AoA setup: Setup 3 according to A.3.15.3, a smaller antenna gain range and uncertainty gain difference Y and Z may need to be considered, which are not fully compliant with the idea of AoA setup design of the L1-RSRP measurement originated from Rel-15 discussion. Besides, considering that UE use two panels/chains to receive the different QCL Type D signals simultaneously, the implementation of the two panels may be different, thus some more uncertain gain difference parameters may be introduced with two non-beam peak direction consideration, which cannot be determined easily. From this, moderator think it is reasonable to discuss whether it is necessary to define a new 2AoA setup for multi-Rx chain DL reception in Rel-18 FR2 HST. 
It is encouraged that companies to contribute views for the following proposal.
· Proposals
· Option 1 (Samsung): Yes. 
	Define a new AoA setup to support the SSB based L1-RSRP measurement test on FR2-1 PC6 UEs supporting SimultaneousReceptionFR2HST-r18
· AoA Setup X: 2 AoAs, both AoAs are in Rx beam peak direction
· The details on how to define the AoA Setup X for test case, the conclusion from Rel-18 Multi-RX WI could be considered



Ad-Hoc meeting: 
· Discussion: 
· Agreement: 


Issue 1-1-2 Test method design
[Background] For the test method, SINR control and NoC level are another problems should be considered in 2AoAs. For convenience, Moderator duplicates the SINR derivation specified in TR 38.810 and the agreement on NoC level achieved in previous release, below
	SINR control for simultaneous transmission, 2AoA: 38.810, R4-1816742
[image: ]
Fig.1 simultaneous reception. Signal probe: P1; Interference probe: P2
Mode 1 (TE emulates target SNR conditions)
For Mode 1, the SINR equation for signal from probe 1 at baseband is given as follows:
	
Where S1 and S2 are signal level for probe 1 and probe 2 respectively. G1 and G2 are the antenna gain for probe 1 and probe 2 respectively. Loss is the pathloss between probe 1&2 and DUT. Noise_floor is the total noise at DUT baseband receiver. N is the artificial noise at the reference point for probe 1 and 2 (artificial noise level is identical for probe 1 and probe 2).
Since the wanted noise is set 6dB above UE thermal noise, therefore the total noise of baseband Noise_floor can be ignored when calculating the SINR. And the SINR can be rewritten as:
	
Where SNR1 is the SNR from probe 1, and the key parameter affecting the SINR at baseband is G2/G1.
Mode 2 (TE emulates desired signal only without artificial noise)
For Mode 2, the SINR for signal from probe 1 at baseband is given as follows:
	
If we set the signal level from interfering probe at reference point is 6dB higher than UE thermal noise, then the approximate SINR can be rewritten as follows:
	
Same as for Mode 1, for power class 3 UE in Band n260, the lower bound of G1/G2 can be roughly assessed to be below [-10] dB.
NoC level agreement: R4-1816450 NR test methods AH meeting mintues
SNR generation criteria for Mode #1 (TE emulates target SNR conditions) and Scenario #1/2
Agreement: For Mode #1 (TE emulates target SNR conditions) and Scenario #1/2 Noc level is selected such that SNRRP - SNRBB ≤ 1 dB


Discussion on the interference from the neighbouring probe 
[Moderator] It is Moderator understanding that since multi-Rx simultaneous reception is introduced in Rel-18 FR2 HST, a new definition or explanation of SINR at BB might be gave, the corresponding analysis can be found in R4-2401898. Besides, when talking about the SINR, signal interference impact from neighbouring probe should be indicated in FR2 HST scenario. However, it is Moderator understanding that since HST is a special scenario, the interference impact from the neighbouring probe can be neglected for each Rx beam direction. For example, the interference impact from probe #2 can be neglected when the wanted signal SSB from probe #1 is received at Rx beam peak direction associated with panel #1. 
It is encouraged that companies to contribute views on the following proposals
· Proposals
· Option 1 (Samsung): In Rel-18 FR2 HST multi-Rx simultaneous reception scenario, RAN4 to consider the ideal rejection from the direction of interfering probe when the wanted single is transmitted from the desired probe 
Discussion on the NoC level
[Moderator] It is Moderator understanding that it is necessary to derive the Noc and signal level (i.e. control SNR) to make sure the SNR error at baseband can be controlled with a relatively small error. However, the accuracy as is the case with a single transmission point. In multi-Rx reception scenario, two transmission points would be considered, and the antenna gain corresponding to different panels might be different. In this sense, Moderator proposed the following proposals on the Noc level for multi-Rx simultaneous reception in FR2 HST.
It is encouraged that companies to contribute views on the following proposals
· Proposals
· Option 1 (Samsung): 
· For the test method on NoC level in Rel-18 FR2 HST multi-Rx simultaneous reception scenario, the existing SNR generation criteria for Mode# 1, i.e., SNRRP - SNRBB ≤ 1 dB shall be guaranteed for each Rx chain.
Ad-Hoc meeting: 
· Discussion: 
· Agreement: 

Issue 1-1-3 Whether to configure higher layer parameter timeRestrictionForChannelMeasurements
[Background] Let’s recall some background on timeRestrictionForChannelMeasurements discussion below
1) The LS regarding the IE was discussed and approved in the RAN4 90-bis, shown as below
	R4-1903771 LS on measurement period of L1-RSRP for beam reporting
Agreement: 
· For L1-RSRP measurement period, 
· If the IE timeRestrictionForChannelMeasurement is configured, then only one sample is defined as the measurement period. 
· Otherwise, the maximum delay is 3 samples for measurements


2) Based on the WF [R4-1902565], for SSB based L1-RSRP measurement accuracy, the M is 1, that is single sample measurement
3) In Rel-17 FR2 HST L1 measurement accuracy discussion, the 1 sample was used for L1 measurement.
· Proposals
· Option 1 (Ericsson, Samsung, Nokia): Yes. 
· Recommended WF
· For the SSB based L1-RSRP test case in Rel-18 FR2 HST, the higher layer parameter timeRestrictionForChannelMeasurements should be configured.
· Only one sample (M=1) is defined as the measurement period
Ad-Hoc meeting: 
· Discussion: 
· Agreement: 

Scope of RRM Performance Requirements for intra-band CA in Rel-18 FR2 HST
Sub-topic description 
Open issues and candidate options before meeting:
[Moderator] The enhanced intra-band requirement for Rel-18 FR2 HST mainly includes intra-frequency measurement, inter-frequency measurement, SCell activation delay requirements
Scope of RRM performance requirements for intra-band CA in Rel-18 FR2 HST is discussed in the sub-topic. The sub-topic contains the following issues:
1. Whether to define test case for enhancement on SCell measurement
2. Whether to define test case for enhancement on intra-frequency measurements with/without measurement gaps
3. Whether to design the test case for SCell activation delay
4. Whether to define test case for enhancement on inter-frequency measurement with MGs considering DRX in connected mode
5. How to design the test case for enhancement on SCell re-selection requirement: Inter-frequency measurement in Idle mode
Issue 1-2-1 Whether to define test case for enhancement on SCell measurement 
[Moderator] The agreed way forward is as follows
	Issue 1-2-1: The principle of defining the event triggering test case on SCell
· Way Forward: 
· Option 1: 
· 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: 
· No need to define test case for SCell enhanced measurement.
· Other options are not precluded


· Proposals
· Option 1 (Ericsson): No need to define test case for SCell enhanced measurement from tech. perspective. However, we’re open to Option 1 since CA is one of major objectives in WI. 
· Option 2 (Huawei): The new test case for SCell measurement can be defined. 
· If it is agreed to introduce new test for SCell measurement, event A1 should be considered instead of event A3/A6
· The following test is proposed
	TC index
	Corresponding Core Requirement
	New Test Case

	TC1
	Requirements for intra-frequency measurement on SCell in intra-band CA
	No strong view. New test case for SA event triggered reporting tests on SCell for Rel-18 FR2 HST intra-band CA, if needed.
Note: the test focus on verifying the measurement period on serving SCell. Event A1 is used.



[Moderator] Since no strong views to support option 1, Ericsson has explicit technique view that no need to define the corresponding test case. From this, Moderator suggests not to define the test case for SCell enhanced measurement.
· Recommended WF
· No need to define test case for SCell enhanced measurement in Rel-18 FR2 HST.
Ad-Hoc meeting: 
· Discussion: 
· Agreement: 

Issue 1-2-2 Whether to define test case for enhancement on intra-frequency measurements with/without measurement gaps 
[Moderator] The agreed way forward is as follows
	Issue 1-2-2: Necessity of Test Cases for intra-frequency measurement
· Way Forward:
· Option 1: 
· TC for intra-frequency measurements with/without measurement gaps
· RAN4 to define a new test case for A.7.6.1.X SA event triggered reporting test without gap under non-DRX for UE supporting [measurementEnhancementCAInterFreqFR2-r18]
· Option 2: Other options are not precluded


· Proposals
· Option 1 (Ericsson, Nokia): RAN4 to define a new test case for A.7.6.1.X SA event triggered reporting test without gap under non-DRX for UE supporting [measurementEnhancementCAInterFreqFR2-r18]
· Option 1-1 (Nokia): RAN4 to define a new test for event triggered intra-frequency reporting with non-DRX for PC UEs supporting measurementEnhancementCAInterFreqFR2-r18 to verify the switch in between two SCells
· Recommended WF
· RAN4 to define a new test case for A.7.6.1.X SA event triggered reporting test without gap under non-DRX for UE supporting [measurementEnhancementCAInterFreqFR2-r18]
· Please volunteer company to prepare the draft CR in the next meeting.
Ad-Hoc meeting: 
· Discussion: 
· Agreement: 

Issue 1-2-3 Whether to design the test case for SCell activation delay
[Moderator] The agreed way forward is as follows
	Issue 1-2-5: Necessity of Test Cases for SCell activation delay  
· Way Forward: 
· TCs for SCell activation delay
· Option 1: No need to define new TC for SCell activation delay for Rel-18 FR2 HST PC6.
· Option 2: Verify an enhanced HST FR2 requirements for SCell activation delay (3ms) with the existing test A.7.5.3.1 SCell Activation and deactivation for SCell in FR2 intra-band in non-DRX
· Option 3: Other options are not precluded


· Proposals
· Option 1 (Ericsson, QC): No 
· Option 2 (Nokia): Yes
· RAN4 to define the test for direct SCell activation with delay requirement of “3 ms” by enhancing the existing “A.7.5.3.5” Direct SCell activation at handover with known SCell in FR2, supporting the optional capability of “SCellwithoutSSB” 
· Recommended WF
· TBD
Ad-Hoc meeting: 
· Discussion: 
· Agreement: 

Issue 1-2-4 Whether to define test case for enhancement on inter-frequency measurement with MGs considering DRX in connected mode
[Moderator] In last meeting, the issue whether to define test case for enhancement on inter-frequency measurement considering DRX and non-DRX was discussed without conclusion yet, the agreed way forward is as follows. In this meeting, we continue to discuss the issue. 
	Issue 1-2-4: Necessity of Test Cases for inter-frequency measurement in connected mode  
1) Whether to define test case for enhancement on inter-frequency measurement considering with and without gap
· Agreement: 
· RAN4 to define test cases for enhancement on inter-frequency measurement considering with gap only.
2) Whether to define test case for enhancement on inter-frequency measurement considering DRX and non-DRX  
· Way Forward: 
· RAN4 to define test cases for enhancement on inter-frequency measurement considering non-DRX
· RAN4 to define two TCs for the following SA event triggered reporting tests for inter-frequency measurement in connected mode, separately
	Test case index
	Test cases

	TC #1
	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 not used (Pcell in FR2)

	TC #2
	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 not used (Pcell in FR2)


· FFS, RAN4 to define test cases for enhancement on inter-frequency measurement considering DRX
· FFS, whether need to define two TCs for the following SA event triggered reporting tests, separately
	Test case index
	Test cases

	TC #1
	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
	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)


· FFS, the DRX cycle parameter configuration


· Proposals
· Option 1 (Huawei): Yes. 
· The following tests are proposed for FR2 PC6 UE:
	TC index
	Corresponding Core Requirement
	New Test Case

	TC3-TC6
	Requirements for Inter-frequency measurement with measurement gaps
	New test case for 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))

	
	
	New test case for 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 case for 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 case for 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 (Ericsson, Nokia): No. 
· Recommended WF
· TBD
Ad-Hoc meeting: 
· Discussion: 
· Agreement: 

Issue 1-2-5 How to design the test case for enhancement on SCell re-selection requirement: Inter-frequency measurement in Idle mode
[Moderator] The agreed way forward is as follows
	Issue 1-2-3: Necessity of Test Cases for Cell re-selection requirement: Inter-frequency measurement in Idle mode
· Way Forward: 
· TCs for Cell re-selection requirement: Inter-frequency measurement in Idle mode
· RAN4 to define a new test case for A.7.1.1.X Cell reselection to FR2 inter-frequency NR case 
· FFS, how to define the new TC


· Proposals
· Option 1 (Ericsson): Only defining the test case with [measurementEnhancementCAInterFreqFR2-r18]. 
· Option 2 (Intel): Cell re-selection to FR2 inter-frequency NR case for UE configured with highSpeedMeasFlag-r17 
· Option 3 (Huawei): Cell reselection tests in idle mode is to be verified. 
· The following tests is proposed for FR2 PC6 UE:
	TC index
	Corresponding Core Requirement
	New Test Case

	TC2
	Requirements for inter-frequency Cell Re-selection
	New test case for Cell reselection to FR2 inter-frequency NR case 


 [Moderator] Since it is agreed to define enhanced inter-frequency Cell Re-selection TC for FR2 PC6, Moderator suggests companies to provide their views on the details at CR stage directly

Ad-Hoc meeting: 
· Discussion: 
· Agreement: 
Sub-topic 2-3 How to design the TC for UL timing adjustment in Rel-18 FR2 HST
Issue 1-3-1 Whether to introduce simultaneous multi-panel operation at UL timing adjustment in Rel-18 FR2 HST
Agreement from Tuesday RRM session:

Issue 1-3-1: The necessity of introducing simultaneous multi-panel operation at UL timing adjustment in Rel-18 FR2 HST
Agreement: No

Issue 1-3-2 Discussion on the new R18 UL timing adjustment TC design for FR2 HST
The agreed way forward is as follows
	Issue 1-3-2: The discussion on the new R18 UL timing adjustment TC design for FR2 HST
· Way Forward: 
· Option 1: 
· RAN4 need to define the new R18 TC combining with UL timing adjustment and TCI state switch.
· Option 2: 
· RAN4 need to define separate new R18 TCs, one for UL timing adjustment, the other for TCI state switch.
· Option 3: 
· RAN4 to include simultaneous PDSCH reception and/or L1 measurement from different AOAs in the introduced new test A.7.5.8.X to verify simultaneous two-panel reception with large RTD and enhanced one-shot UL timing adjustment operation


[Moderator] In the previous 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 R4-2401600 and R4-2402808 think it might doesn’t make any sense, Moderator lists their views as sub-bullet 1).
1) Whether need to split the new R18 test cases, one for UL timing adjustment, the other for TCI state switch
· Proposals
· Option 1 (Ericsson, QC):  Yes.
· Option 1-1 (QC):  Introduce separate test cases to test the UE behaviour for one-shot timing adjustment and TCI state switching delay upon receiving the MAC-CE indicating 1 or 0
· Option 1 (Ericsson, Nokia):  No.
Ad-Hoc meeting: 
· Discussion: 
· Agreement: 


2) Discussion on test method/setup design
· Proposals
· Option 1 (Huawei): 
	For R18 enhanced TCI state switch, the following setup 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 (Nokia): 
· [bookmark: _Toc149935987][bookmark: _Toc159266963]RAN4 to specify simultaneous PDSCH reception from two different AOAs in the new test for the verification of enhanced MAC-CE TCI state switch, UL timing and RTD>CP requirements in HST FR2 multi-Rx scenario.
· Option 3 (Ericsson): 
· The new test case, which combines three requirements: MRTD, TCI state update in multi-panel reception operation, one-shot UL timing adjustment. The single test case in Option 3 also can be split to at the least two test cases.
Ad-Hoc meeting: 
· Discussion: 
· Agreement: 

Sub-topic 2-4 RRM TC configuration
[Moderator] The RRM TC configuration for Rel-18 FR2 HST is discussed in the sub-topic. The sub-topic contains the following issues:
1. Channel model and propagation condition
2. Test setup of AOA configuration
Issue 1-4-1 Channel model and propagation condition
The agreed way forward is as follows
	Issue 1-4-1: Channel model and propagation condition
· Way Forward: 
· Channel model and propagation condition for the TCs corresponding to the requirements on simultaneous multi-panel operation for train roof-mounted FR2 high power devices, i.e., L1 measurement requirement
· RAN4 adopts bi-directional assumption (i.e., AWGN (serving cell) and AWGN with 19444 Hz frequency offset (neighbour cell))
· FFS, Channel model and propagation condition for the TCs corresponding to the other requirements for train roof-mounted FR2 high power devices, e.g., Cell Re-selection, and TCI state switch delay


· Proposals
· Option 1 (Nokia):
	TC index
	Corresponding Core Requirement
	Necessity of New Test Case
	Proposed channel model

	TC1
	Requirements for Cell Re-selection
	New test case 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 define the new TC
	AWGN with 19444 Hz frequency offset between the serving cell and the neighbour cell

	TC2
	Requirements for SCell Activation Delay for Deactivated SCell
	New test case needed based on A.7.5.3.5 
	AWGN with 19444 Hz frequency offset between the serving cell and the neighbour cell/SCell

	TC3-TC6
	Requirements for Inter-frequency measurement with measurement gaps
	New test case 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))
	AWGN with 19444 Hz frequency offset between the serving cell and the neighbour cell

	
	
	New test case 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))
	AWGN with 19444 Hz frequency offset between the serving cell and the neighbour cell

	TC8
	Requirements for One shot large UL timing adjustment for FR2 Power Class 6 UE 
	New test case(s) needed.
FFS, how to define the new TC(s) 
FFS, MRTD requirement verification.
	AWGN with 19444 Hz frequency offset between signals coming from different AoAs

	
	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
	
	

	TC11
	Requirements for SSB based L1-RSRP
	New test case 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)
	AWGN with 19444 Hz frequency offset is assumed between signals coming from different AoAs

	TC12
	Requirements for Intra-frequency measurements with/without measurement gaps
	The new test case is needed.
(If new TC needed. New test case for A.7.6.1.X SA event triggered reporting test without gap under non-DRX for UE supporting [measurementEnhancementCAInterFreqFR2-r18]) 
	AWGN with 19444 Hz frequency offset between the serving cell and the neighbour cell


· Recommended WF
· RAN4 to adopt bi-directional assumption (i.e., AWGN (serving cell) and AWGN with 19444 Hz frequency offset (neighbour cell)) in each test case discussion. 
Ad-Hoc meeting: 
· Discussion: 
· Agreement: 
· RAN4 to adopt bi-directional assumption (i.e., AWGN (serving cell) and AWGN with 19444 Hz frequency offset (neighbour cell)) in each test case discussion. 

Issue 1-4-2 Test setup of AoA configuration
The agreed way forward is as follows
	Issue 1-4-2: Test setup of AOA configuration
1) Test setup of AOA configuration for L1 measurement requirement test case 
· Way Forward: 
· Test setup of AOA configuration for L1 measurement requirement test case for FR2-1 HST PC6 UEs with multiple Rx chains.
· Wait for the conclusions of the test setup of AOA configuration discussion in Rel-18 multi-RX WI
2) Test setup of AOA configuration for other test cases
· Way Forward: 
· Test setup of AOA configuration for the test cases including: Cell re-selection; UE transmit timing; and TCI switch delay
· The Rel-17 FR2 HST test setup of AOA configuration can be reused for test case verification, that is 
	Test cases
	AOA setup

	Cell re-selection
	Setup #1 defined in A.3.15.1

	UE transmit timing
	Setup #1 defined in A.3.15.1

	TCI switch delay
	Setup#3 A.3.15.3


· Test setup of AOA configuration for the test cases: SA NR inter-frequency measurement
· FFS, the Rel-17 FR2 HST test setup of AOA configuration can be reused for test case verification
· Other options are not precluded.


[Moderator] The discussion on 2AoA test setup for TC11 (i.e., SSB based L1-RSRP measurement test case) is merged into Issue 1-1-1.
For the test setup of AOA configuration for other test cases
· Proposals
· Option 1 (Nokia):
	TC index
	Corresponding Core Requirement
	Necessity of New Test Case
	Proposed test setup

	TC1
	Requirements for Cell Re-selection
	New test case 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 define the new TC
	Two AoAs (Setup 3 according to clause A.3.15.3 in 38.133)

	TC2
	Requirements for SCell Activation Delay for Deactivated SCell
	New test case needed based on A.7.5.3.5 
	Two AoAs (Setup 3 according to clause A.3.15.3 in 38.133)

	TC3-TC6
	Requirements for Inter-frequency measurement with measurement gaps
	New test case 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))
	Two AoAs (Setup 3 according to clause A.3.15.3 in 38.133)

	
	
	New test case 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))
	Two AoAs (Setup 3 according to clause A.3.15.3 in 38.133)

	TC8
	Requirements for One shot large UL timing adjustment for FR2 Power Class 6 UE 
	New test case(s) needed.
FFS, how to define the new TC(s) 
FFS, MRTD requirement verification.
	Two AoAs (Setup 3 according to clause A.3.15.3 in 38.133)

	
	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
	
	

	TC11
	Requirements for SSB based L1-RSRP
	New test case 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)
	Two AoAs (Setup 3 according to clause A.3.15.3 in 38.133)

	TC12
	Requirements for Intra-frequency measurements with/without measurement gaps
	The new test case is needed.
(If new TC needed. New test case for A.7.6.1.X SA event triggered reporting test without gap under non-DRX for UE supporting [measurementEnhancementCAInterFreqFR2-r18]) 
	Two AoAs (Setup 3 according to clause A.3.15.3 in 38.133)


 [Moderator] It is encouraged companies to provide their views on the AoA setup for each TC at CR stage directly.
Ad-Hoc meeting: 
· Discussion: 
· Agreement: 
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