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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
In RAN#95e meeting, the Rel-18 RAN4-led work item on enhanced NR support for high speed train scenario in FR2 has been approved [RP-220985], which has been further updated in [RP-222272]. As big CR [R4-2313541] agreed in RAN4 #108, the relevant RRM core requirement for Rel-18 FR2 HST scenarios are introduced and enhanced over existing FR2 RRM requirements. 
Specifically, the enhancements for Rel-18 FR2 HST are introduced on: Cell re-selection: inter-frequency measurement in idle mode; Maximum Receive Timing Difference; UE transmit timing:  One shot large UL timing adjustment for FR2 Power Class 6 UE; Active TCI state switching delay; SSB based radio link monitoring (Minimum requirement); SSB based beam failure detection (Minimum requirement); SSB based L1-RSRP measurement (SSB based L1-RSRP Reporting); Intra-frequency measurement; Inter-frequency measurement; SCell Activation and Deactivation Delay
This T-doc will be used to guide and summarize the email discussion for the topic of Rel-18 NR HST FR2 enhancements RRM performance requirements with the email thread identifier “[108bis][211] NR_HST_FR2_enh_part2”.
In this T-doc, the following agenda items will be treated:
· 5.12.3 Performance requirements
Topic #1: RRM Performance Requirements for Rel-18 FR2 HST
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4- 2315797
	Intel Corporation
	Proposal 1: Endorse the test cases lists in table 1 in this paper.
Proposal 2: RAN4 first solves core spec problem and endorses on the test list for table 2.
Table 1 Test cases list for multi-panel receptions
	No.
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	Subclause
	Responsibility
	Note

	1-1
	SSB based RLM
	RLM IS and OOS tests with UE simultaneous multi-panel reception
	FR2
	A.7.5.1.X
	
	

	1-2
	SSB based BFD
	BFD and LR test with UE simultaneous multi-panel reception
	FR2
	A.7.5.5.X
	
	

	1-3
	SSB based L1-RSRP reporting
	SSB based L1-RSRP measurement test with UE simultaneous multi-panel reception
	FR2
	A.7.7.4.X
	
	

	TBD
	[Scheduling restrictions/
measurement availability]
	
	
	
	
	TBC

	…
	…
	
	
	
	
	


Table 2 Test cases list for inter-RAT measurements without gaps
	No.
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	Subclause
	Responsibility
	Note

	2-1a
	Inter-frequency measurements
	Event triggered reporting tests without SSB time index reading
	FR2
	A.7.6.2.X
	
	

	2-1b
	
	Event triggered reporting tests with SSB time index reading
	FR2
	
	
	

	2-2
	Idle state mobility
	Cell re-selection to FR2 inter-frequency NR case for UE configured with highSpeedMeasFlag-r17
	FR2
	A.7.1.1.X
	
	

	2-3
	
	Cell re-selection to FR2 inter-frequency NR case for UE supporting [measurementEnhancementCAInterFreqFR2-r18]
	FR2
	A.7.1.1.X
	
	Can be merged with 2-2?

	TBD
	[SCell activation delay]
	
	
	
	
	TBC

	…
	…
	
	
	
	
	




	R4-2315871
	Ericsson
	Proposal 1: the following test case list that shall be added:
· Cell reselection to FR2 inter-frequency NR case, for UE supporting [measurementEnhancementCAInterFreqFR2-r18] when configured with [highSpeedMeasFlagFR2-r17] for FR2
· NR PCell FR2 HST active TCI state switch for a known TCI state, with MAC-CE indication
· Inter-frequency measurement (SA event triggered reporting test without gap under non-DRX), for the UE supporting [measurementEnhancementCAInterFreqFR2-r18] when [highSpeedMeasFlagFR2] is configured
· 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
· SSB based L1-RSRP measurement when DRX is used, for the UE configured bidirectional deployment and multi-panel simultaneous reception.
Proposal 2: Test SSB based L1-RSRP measurement with test configurations for multi-panel simultaneous reception, which set simultaneous downlink transmissions from two AoAs.

	R4-2316028
	Huawei, HiSilicon
	Proposal 1: For PC6 UE supporting multi-panel simultaneous reception, one new test case of SSB based L1-RSRP measurement is suggested to be defined for verifying the reduced beam sweeping factor in FR2 HST scenario.
[bookmark: _Hlk143778360]Proposal 2: 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 consider and only enhanced measurement period is to be verified;
- Event triggered tests for inter-frequency measurement in connected mode;
- Cell reselection for inter-frequency measurement in idle mode.
Proposal 3: For PC6 UE supporting R18 enhanced TCI state switch, one new test case of MAC-CE based TCI state switch is suggested to be defined, where 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.

	R4-2316375
	Samsung
	Proposal 1: RAN4 to introduce new test case for cell re-selection for Rel-18 FR2 HST
Proposal 2: 
· RAN4 to introduce new test cases for L1-RSRP measurement requirements including SSB based L1-RSRP measurement and UE L1-RSRP scheduling restrictions for Rel-18 FR2 HST PC6.
· RAN4 do not introduce new test cases for SSB based RLM/BFD measurement requirements for Rel-18 FR2 HST PC6.
Proposal 3: RAN4 to introduce new test case for one shot large UL timing adjustment for Rel-18 FR2 HST PC6 to verify (1) the condition to apply one shot large UL timing adjustment, and (2) new transmit timing behavior and accuracy for one shot large UL timing adjustment.
Proposal 4: RAN4 to introduce a new test case combining one shot large UL timing adjustment and MAC-CE based TCI state switch delay to test timing related requirements for Rel-18 FR2 HST PC6.
Proposal 5: RAN4 to introduce a new test case for SCell activation delay requirement for Rel-18 FR2 HST PC6.
Proposal 6: RAN4 to introduce new test cases for inter-frequency measurements with gaps requirements for Rel-18 FR2 HST PC6, the test cases may capture below: 
· Without SSB time index detection when DRX is not use
· Without SSB time index detection when DRX is used
· With SSB time index detection when DRX is not used
· With SSB time index detection when DRX is used
Proposal 7: RAN4 do not introduce new test cases for inter-frequency measurements without gaps requirements for Rel-18 FR2 HST PC6.
Proposal 8: RAN4 do not introduce new test case for intra-frequency measurement requirements for Rel-18 FR2 HST PC6.
Proposal 9: The RRM performance test cases are expected to be introduced for the corresponding core requirement as below: 
	TC index
	Necessity of New Test Case
	Corresponding Core Requirement

	TC1
	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)
	Requirements for Cell Re-selection

	TC2
	New test case is needed.
(New test case for A.7.5.3.X SCell activation and deactivation for SCell in Rel-18 FR2 HST intra-band CA)
	Requirements for SCell Activation Delay for Deactivated SCell

	TC3
	New test cases are needed.
1. New test case for A.7.6.2.X 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)
2. New test case for A.7.6.2.X 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)
3. New test case for A.7.6.2.X 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)
4. New test case for A.7.6.2.X 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))
	Requirements for Inter-frequency measurement with measurement gaps

	TC4
	Reuse test case of existing TC A.7.6.1.5

	Requirements for Inter-frequency measurement without measurement gaps

	TC5
	Reuse test case of existing TC A.7.6.1.5

	Requirements for Intra-frequency measurements with/without measurement gaps

	TC6
	New test case is 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)
	Requirements for One shot large UL timing adjustment for FR2 Power Class 6 UE 

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

	TC7
	No new test cases are needed.
(TC7 can be verified by L1-RSRP measurement tests)
	Requirements for SSB based radio link monitoring

	TC8
	No new test cases are needed.
(TC8 can be verified by L1-RSRP measurement tests)
	Requirements for SSB based beam failure detection

	TC9
	New test case is needed.
(New test case for A.7.6.3.5X SSB based L1-RSRP measurement when DRX is used Rel-18 FR2 HST multi-Rx)
	Requirements for SSB based L1-RSRP

	TC10
	New test case is needed.
(New test case for A.7.6.3.X UE L1-RSRP Scheduling Restrictions on Rel-18 FR2 HST multi-Rx )
	Requirements for UE L1-RSRP scheduling restrictions 


Proposal 10: For test cases TC9 and TC10, RAN4 adopts bi-directional assumption (i.e., AWGN (serving cell) and AWGN with 19444 Hz frequency offset (neighbour cell)).
Proposal 11: For the test set up of test cases TC1, TC2, TC3 and TC6, RAN4 adopt:
· For cell re-selection test case: Setup 1 defined in A.3.15.1
· For SCell Activation Delay for Deactivated SCell test case: Setup 1 defined in A.3.15.1
· For SA NR inter-frequency measurement test case:  Setup # 1 in non-DRX and short DRX. Setup # 3 for long DRX
· For TCI switch delay test case: Setup#3 A.3.15.3
Proposal 12: For setting the UE RRM L1 measurement requirement, both 1AOA and 2AOA setups should be considered. 
Proposal 13: For setup 3 2AOA configuration in RRM performance test case, simultaneous transmission of signals from 2 probes should be taken into account
· The conclusion from Rel-18 Multi-RX WI could be considered. 
Proposal 14: Measurement accuracy for SCells in Rel-18 FR2 HST 
· For SS-RSRP and SS-RSRQ, the legacy accuracy requirements for Rel-15 FR2 SS-RSRP and SS-RSRQ measurement can be reused
· For SS-SINR, RAN4 need to discuss whether to/how to define the upper bound of side condition
Proposal 15: Measurement accuracy for inter-frequency in Rel-18 FR2 HST 
· For SS-RSRP and SS-RSRQ, the existing inter-frequency RSRP and RSRQ measurement accuracy is applicable.
· For SS-SINR, RAN4 need to discuss whether to/how to define the upper bound of side condition.

	R4-2316620
	Nokia, Nokia Shanghai Bell
	Observation 1: Rel-18 FR2 enhanced CPE is able to perform simultanous multi-panel reception/measurement  following legacy conditions defined for reference sensitivity and intra-frequency measurement.
Observation 2: Applying the assumptions of DRX=20 msec and M = P = 1 as defined in SSB-based L1-RSRP measurement test in 38.133 section A.7.6.3.5, yields a similar measurement performance for both Rel-17 FR2 CPE and Rel-18 FR2 enhanced CPE. 
Observation 3: SSB-based L1-RSRP measurement test defined in TS 38.133 section A.7.6.3.5 does not reflect enhanced L1 measurement performance of Rel-18 FR2 enhanced CPE with simultaneous L1 measurement.
Proposal 1: RAN4 not to enhance legacy absolute/relative SS-RSRP accuracy performance requirement during FR2 intra-frequency RSRP measurement for Rel-18 enhanced FR2 CPE with simultaneous reception.
Proposal 2: RAN4 discuss to modify existing SSB-based L1-RSRP measurement test to reflect improved Rel-18 FR2 enhanced PC6 L1-RSRP measurement period. Potential enhancements can be;
a.	Configure the parameter highSpeedMeasFlagFR2-r17 to set2 and update corresponding test requirements in TS 38.133 section A.7.6.3.5.
b.	Configure P=3 (i.e., not to configure higher layer parameter timeRestrictionForChannelMeasurements) and update the corresponding test requirements TS in 38.133 section A.7.6.3.5.
Proposal 3: RAN4 to define 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.   
Proposal 4: RAN4 to define 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”.
Proposal 5: 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.
Proposal 6: The accuracy requirements for inter-frequency FR2 CA/DC idle mode measurements captured in section “10.1.5B” applies to UEs indicating the capability for enhanced inter-frequency measurement for HST-FR2.
Proposal 7: Absolute and relative inter-frequency legacy SS-RSRP accuracy requirement applies for UEs supporting enhanced HST FR2 CA.
Proposal 8: RAN4 to introduce a 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.

Table 1 summarizes the tests that are relevant to HST FR2 Enhanced operation and might be impacted or used a basis for new test definition
Table 1: Summary of needed modifications/enhancements in RRM performance requirements and tests for Rel-18 HST FR2 enhanced.
	Test/requirement group
	Test/requirement as a reference
	Status/Recommendation fro Rel-18 HST FR2

	10 Measurement Performance requirements,
10.1 NR measurements
	10.1.3 Intra-frequency RSRP accuracy requirements for FR2,
10.1.3.1 Intra-frequency SS-RSRP accuracy requirements
	FFS,
Applicable, no enhancements needed

	
	10.1.3B Intra-frequency RSRP accuracy requirements for FR2 for CA/DC Idle Mode Measurements
	FFS,
Applicable, no enhancements needed

	
	10.1.5 Inter-frequency RSRP accuracy requirements for FR2
10.1.5.1 Inter-frequency SS-RSRP accuracy requirements
	FFS,
Applicable, no enhancements needed

	
	10.1.5B Inter-frequency RSRP accuracy requirements for FR2 for CA/DC
Idle Mode Measurements
	FFS,
Applicable, no enhancements needed

	A.7 NR standalone tests with one or more NR cells in FR2,
A.7.1 SA: RRC_IDLE state mobility
	A.7.1.1 Cell re-selection to NR,
A.7.1.1.2 Cell reselection to FR2 inter-frequency NR case
	FFS,
New test might be needed (corresponding new requirement is defined)

	A.7 NR standalone tests with one or more NR cells in FR2,
A.7.5 Signaling characteristics
	A.7.5.3 SCell Activation and Deactivation Delay,
A.7.5.3.4 Direct SCell activation at SCell addition of known SCell in FR2 and/or
A.7.5.3.5 Direct SCell activation at handover of known SCell in FR2
	FFS,
New test(s) might be needed due to change in the activation time

	
	A.7.5.8 Active TCI state switch delay,
A.7.5.8.3 MAC-CE based active TCI state switch for HST FR2 scenario
	FFS,
New test might be needed (MRTD and new MAC CE)

	A.7 NR standalone tests with one or more NR cells in FR2,
A.7.6 Measurement procedure
	A.7.6.1 Intra-frequency Measurements,
A.7.6.1.X SA event triggered reporting tests without gap under non-DRX for PC UE
supporting [measurementEnhancementCAInterFreqFR2-r18]
	FFS,
New test might be needed similar to A.6.6.1.8 (SCell activation and Event [A6] in between SCells)

	
	A.7.6.2 Inter-frequency Measurements,
A.7.6.2.1 and 7.6.2.3 SA event triggered reporting tests for FR2 with/without SSB time index detection when DRX is not used (PCell in FR2)
	FFS,
New test might be needed similar to A.6.6.2.12 (SA event triggered reporting tests for FR1 without SSB time index detection when DRX is used for UE configured with highSpeedMeasInterFreq-r17)

	
	A.7.6.3 L1-RSRP measurement for beam reporting,
A.7.6.3.1 SSB based L1-RSRP measurement when DRX is not used
	FFS,
New/enhanced test might be needed due to enhancements in N1.


Observation 4: The proposed RRM performance requirements and tests applicable and/or need modification in Rel-18 HST FR2 enhanced are summarized in the Table 1 above.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
[Background] Based on the approved Big CR [R4-2313541], in the core part, we have enhancement on the following requirements:
	· Simultaneous multi-panel operation for train roof-mounted FR2 high power devices
· MRTD
· SSB based RLM (Minimum requirement)
· SSB based BFD (Minimum requirement)
· SSB based L1-RSRP (SSB based L1-RSRP Reporting)
· Intra-band carrier aggregation (CA) scenario
· Intra-frequency measurement
· Inter-frequency measurement in Idle mode
· [bookmark: _Hlk45205855]Inter-frequency measurement in connected mode
· SCell activation delay
· UL timing adjustment
· One shot large UL timing adjustment for FR2 Power Class 6 UE
· MAC-CE based TCI state switch delay in HST FR2 scenarios


[Moderator] It is encouraged companies to provide their views on the scope of RRM performance requirements for Rel-18 FR2 HST UE, and it is discussed as follows by breaking down into individual sub-topics and issues. 
Sub-topic 1-1: Scope of RRM Performance Requirements for simultaneous multi-panel operation
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, the test cases corresponding to the enhanced requirements are listed as issues below. It is encouraged that companies to contribute views under each issues.
Issue 1-1-1: Necessity of Test Cases for SSB based RLM/BFD
· Proposals
· Option 1 (Samsung, Huawei): 
· RAN4 do not introduce new test cases for SSB based RLM/BFD measurement requirements for Rel-18 FR2 HST PC6.
· Option 2 (Intel Corporation): 
· 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
· Option 1: No new case needed
· Option 2: 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
Issue 1-1-2: Necessity of Test Cases for SSB based L1-RSRP
· Proposals
· Option 1 (Samsung, Ericsson, Huawei, Intel Corporation, Nokia): Need new test case
· Option 1-1 (Samsung): New test case for A.7.6.3.5X SSB based L1-RSRP measurement when DRX is used for Rel-18 FR2 HST multi-Rx.
· Option 1-2 (Intel Corporation): New test case for A.7.7.4.X SSB based L1-RSRP measurement test with UE simultaneous multi-panel reception.
· Option 1-3 (Nokia): New test case for A.7.6.3.X SSB based L1-RSRP measurement when DRX is not used.
· Modify the existing SSB-based L1-RSRP measurement test
· Configure the parameter highSpeedMeasFlagFR2-r17 to set2 and update corresponding test requirements in TS 38.133 section A.7.6.3.5
· Configure P=3 (i.e., not to configure higher layer parameter timeRestrictionForChannelMeasurements) and update the corresponding test requirements TS in 38.133 section A.7.6.3.5.
[Moderator] Since the expected subclause in [R4- 2315797] is A.7.7.4.X, which belongs to measurement accuracy, Moderator splits the discussion into two options in the recommended WF.
· Recommended WF
· TC for SSB based L1-RSRP
· Option 1: Need new test case for A.7.6 Measurement procedure
· Option 1-1: New test case for A.7.6.3.5X SSB based L1-RSRP measurement when DRX is used for Rel-18 FR2 HST PC6 UE with simultaneous multi-panel operation
· Option 1-2: New test case for A.7.6.3.X SSB based L1-RSRP measurement when DRX is not used for Rel-18 FR2 HST PC6 UE with simultaneous multi-panel operation based on A.7.6.3.5 by modifying its parameters, e.g., change to set2 or configure P=3.
· Option 2: Need new test case for A.7.7 Measurement Performance requirements
· [bookmark: _GoBack]Option 2-1: New test case for A.7.7.4.X SSB based L1-RSRP measurement test for Rel-18 FR2 HST PC6 UE with simultaneous multi-panel operation 
Issue 1-1-3: Necessity of Test Cases for UE L1-RSRP scheduling restrictions
[Moderator] Based on WF agreed in last meeting, which is copied as below
	Issue 1-3-1: Whether to define the new scheduling restriction requirements for data+L1 measurement
· Way Forward: 
· In the maintenance of WI, RAN4 will discuss the feasibility and try to define enhanced scheduling/measurement restriction requirements for data+L1 measurement for Rel-18 FR2 HST multi-panel simultaneous reception
· FFS, whether/how to capture in the TS that no scheduling/measurement restrictions apply for the case of simultaneous data reception on one panel and SSB reception on the other panel in case of data and SSB transmission from different RRHs


Whether or not to define the new L1-RSRP scheduling restriction requirements is still suspending, if companies can agree to enhance the core requirements on scheduling availability during L1-RSRP measurement, the new TC is need to be defined accordingly, otherwise it can be skipped in Rel-18.
· Proposals
If the core requirements on scheduling availability during L1-RSRP measurement is enhanced in Rel-18 FR2 HST.
· Option 1 (Samsung, Intel Corporation): 
· New test case for A.7.6.3.X UE L1-RSRP Scheduling Restrictions on Rel-18 FR2 HST multi-Rx
· Recommended WF
· TC for UE L1-RSRP scheduling restrictions 
· Wait core requirements decision to define a new test case if needed. 
Sub-topic 1-2: Scope of RRM Performance Requirements for intra-band CA
[Moderator] The enhanced intra-band requirement for Rel-18 FR2 HST mainly includes intra-frequency measurement, inter-frequency measurement, SCell activation delay requirements, the test cases corresponding to the enhanced requirements are listed as issues below. Besides, [R4-2316028] mentioned the principle of defining the event triggering test on SCell, we do feel compelled to give discussion on their proposals and summarized it as Issue 1-2-1. It is encouraged that companies to contribute views under such issue.
Issue 1-2-1: The principle of defining the event triggering test on SCell 
· Proposals
· Option 1 (Huawei): Event triggered test on intra-band SCell where cell detection would not be considered and only enhanced measurement period is to be verified.
· Recommended WF
· TBA
Issue 1-2-2: Necessity of Test Cases for intra-frequency measurement
· Proposals
· Option 1 (Samsung): 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 (Nokia): 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]
· Recommended WF
· TBA
Issue 1-2-3: Necessity of Test Cases for Cell re-selection requirement: Inter-frequency measurement in Idle mode
· Proposals
· Option 1 (Samsung, Intel Corporation, Ericsson, Huawei, Nokia): Need new test case.
· Option 1-1 (Samsung, Ericsson, Huawei, Nokia, Intel Corporation): 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
· (Ericsson):  Cell reselection to FR2 inter-frequency NR case, for UE supporting [measurementEnhancementCAInterFreqFR2-r18] when configured with [highSpeedMeasFlagFR2-r17] for FR2
· Option 1-2 (Intel Corporation): 
	Test case index
	Test cases

	TC #1
	Cell re-selection to FR2 inter-frequency NR case for UE configured with highSpeedMeasFlag-r17

	TC #2
	Cell re-selection to FR2 inter-frequency NR case for UE supporting [measurementEnhancementCAInterFreqFR2-r18]


· Recommended WF
· Test Cases for Cell re-selection requirement: Inter-frequency measurement in Idle mode
· Need new test case
· 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 define two new test cases, one for UE configured with highSpeedMeasFlag-r17, the other for UE supporting [measurementEnhancementCAInterFreqFR2-r18]
Issue 1-2-4: Necessity of Test Cases for inter-frequency measurement in connected mode  
[Moderator] According to the companies’ proposals, obviously, companies are aligned to define new test cases for inter-frequency measurement in connected mode. However, there are a lot of test cases contained in the existing Spec. A.7.6.2 in accordance to different assumptions. Specifically, the differentiated points lie in
· Whether w/o gap 
· Whether w/o SSB time index detection 
· When DRX is used/ not used
From this, although a possible way is to cover all the cases, from typicality and necessity perspective, moderator suggests to down scope the inter-frequency measurement TCs for Rel-18 FR2 HST. 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
· TBA
2) Whether to define test case for enhancement on inter-frequency measurement considering with and without SSB time index detection  
· Proposals
· Option 1 (Samsung, Intel Corporation, Nokia): 
· Yes
· Recommended WF
· To define the new test case for enhancement on inter-frequency measurement, both with and without SSB time index detection are need to be considered.
3) 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 (Nokia, Ericsson): 
· No. The test cases can be set to non-DRX scenario only
· Recommended WF
· TBA
4) Expected TCs candidate from companies
[Moderator] All the companies support that new test cases are needed for inter-frequency measurement in connected mode, but the expected TCs are different, which fully depends on the assumptions (gap, SSB time index detection and DRX)
· 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 New test cases 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 New test cases 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): Event triggered tests for inter-frequency measurement in connected mode
· Option 5 (Nokia): 
· RAN4 to define 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
Issue 1-2-5: Necessity of Test Cases for SCell activation delay  
· Proposals
· Option 1 (Samsung, Nokia): Need new test case (s)
· Option 1-1(Samsung): New test case for A.7.5.3.X SCell activation and deactivation for SCell in Rel-18 FR2 HST intra-band CA
· Option 1-2(Nokia): One or two new test cases. RAN4 to define the test for direct SCell activation with delay requirement of “3 ms” by enhancing the existing “A.7.5.3.4 and/or A.7.5.3.5” SCell activation delay requirement tests with the UEs supporting the optional capability of “SCellwithoutSSB”
· Recommended WF
· TBA
Sub-topic 1-3: Scope of RRM Performance Requirements for UL timing adjustment
[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. Since in Rel-17 FR2 HST, companies finally agreed to define only one new TC combining one shot large UL timing adjustment and MAC-CE based TCI state switch delay to test timing related requirements, companies are encouraged to confirm whether the same principle can be inherited in Rel-18 FR2 HST, summarized as Issue 1-3-3. If companies agree to combine the two TCs, there is only one new TC relative to UL timing to be defined finally in Rel-18 FR2 HST. Besides, [R4-2316620] mentioned the possibility of defining a new test case combining with MRTD, UL timing and TCI state switch, we do feel compelled to give discussion on their proposals and summarized it as Issue 1-3-4. It is encouraged that companies to contribute views under such issue.
Issue 1-3-1: Necessity of Test Cases for one shot large UL timing adjustment for FR2 Power Class 6 UE 
· Proposals
· Option 1 (Samsung): Need new test case
· RAN4 to introduce new test case for one shot large UL timing adjustment for Rel-18 FR2 HST PC6 to verify (1) the condition to apply one shot large UL timing adjustment, and (2) new transmit timing behavior and accuracy for one shot large UL timing adjustment
Issue 1-3-2: Necessity of Test Cases for MAC-CE based TCI state switch delay in HST FR2 scenarios
· Proposals
· Option 1 (Ericsson): Need new test case
· RAN4 to introduce a new test case for NR PCell FR2 HST active TCI state switch for a known TCI state, with MAC-CE indication (1 or 0)
Issue 1-3-3: Whether can define a new TC combining with one shot large UL timing adjustment and MAC-CE based TCI state switch delay
[Moderator] If companies can make a consensus that no matter the new TC for one shot large UL timing adjustment or the new TC for MAC-CE based TCI state switch delay are both necessary, the following question is whether can define a new TC contains the combination of the two kind of TCs. In Rel-17 FR2 HST, the same issue was discussed, finally companies agreed to define a new TC that combines the ones for one shot large timing adjustment and for MAC-CE based TCI state switch delay instead of testing each separately. It is moderator understanding that in Rel-18 FR2 HST, it is reasonable to inherit the principle but need to discuss the specific test setup due to the introduction of 1 bit indicator in MAC-CE for TCI state activation [Rel-18 enhanced MAC-CE indication]. 
· Proposals
· Option 1 (Samsung, Huawei, Nokia): Yes
· Option 1-1 (Huawei): For PC6 UE supporting R18 enhanced TCI state switch, one new test case of MAC-CE based TCI state switch is suggested to be defined, where 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.
Issue 1-3-4: Whether can define a new TC combining with MRTD, UL timing and TCI state switch 
· Proposals
· Option 1 (Nokia): Yes
· RAN4 to introduce a 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.
[Moderator] Combining issues from issue 1-3-1 to issue 1-3-4, companies are encouraged to confirm whether the following recommended WF is complaint with your expectation and can be taken as the principle to specify the new test case for one shot large UL timing adjustment for Rel-18 FR2 HST PC6 
· Recommended WF
· TC for one shot large UL timing adjustment for Rel-18 FR2 PC6 UE
· One shot large UL timing adjustment test is combined into MAC-CE based TCI switch delay test
· New test case for A.7.5.8.X MAC-CE based active TCI state switch for Rel-18 FR2 HST PC6 UE with 1 bit MAC-CE TCI state activation indication
· FFS 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
· FFS the necessity of introducing a new TC based on A.7.5.8.3 for verification of enhanced MAC CE TCI state switch and MRTD requirement in multi-Rx scenario
Sub-topic 1-4: RRM TC configuration
Issue 1-4-1: Channel model and propagation condition
[Background] In last meeting, following WF regarding deployment assumption for simultaneous multi-panel operation was approved 
	Deployment to specify RRM requirement
Agreements:
· RAN4 to focus on bi-directional deployment in Scenario-A and Scenario-B to identify RRM requirement.


Based on this, moderator suggests:
· Proposals
· Option 1 (Samsung, Ericsson): For the test cases related to SSB based L1-RSRP measurement and UE L1-RSRP scheduling restrictions, RAN4 adopts bi-directional assumption (i.e., AWGN (serving cell) and AWGN with 19444 Hz frequency offset (neighbour cell))
· Recommended WF
· 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
· RAN4 adopts bi-directional assumption (i.e., AWGN (serving cell) and AWGN with 19444 Hz frequency offset (neighbour cell))
Issue 1-4-2: Test setup of AOA configuration
[Background] Four AoA setups have been identified in Rel-15: Setup #1: Single AoA in Rx beam peak direction; Setup #2a: Single AoA in non Rx beam peak direction without change in direction; Setup #2b: Single AoA in non Rx beam peak direction with change in direction; Setup #3: 2AoA.
Specific Setups corresponding to different test cases are summarized as below:
	Test cases
	AOA setup

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

	SCell Activation Delay for Deactivated SCell
	Setup #1 defined in A.3.15.1

	SA NR inter-frequency measurement
	Setup # 1 in non-DRX and short DRX. Setup # 3 for long DRX

	TCI switch delay
	Setup#3 (two AoAs for SSB0 and SSB1 respectively) A.3.15.3

	L1 measurement accuracy
	Setup #1


[Moderator] Since we introduce simultaneous reception operation into FR2 HST, the test setup of AOA configuration for L1 measurement requirement test case in Rel-18 FR2 HST may become different from that for Rel-17 FR2 HST. It is moderator understanding the reason is that no matter UE uses one panel or two panels to receive DL simultaneously, different directions, i.e., 2AOAs test should be introduced instead of 1AOA.  Considering the difference, we’d better to split the test setup of AOA configuration discussion into two parts:
· Test setup of AOA configuration for L1 measurement requirement test case
· Test setup of AOA configuration for other test cases
1) Test setup of AOA configuration for L1 measurement requirement test case 
· Proposals
· Option 1 (Samsung): 
· For setting the UE RRM L1 measurement requirement, both 1AOA and 2AOA setups should be considered.
· For setup #3 2AOA configuration in RRM performance test case, simultaneous transmission of signals from 2 probes should be taken into account
· The conclusion from Rel-18 Multi-RX WI could be considered. 
· Option 2 (Ericsson): Test SSB based L1-RSRP measurement with test configurations for multi-panel simultaneous reception, which set simultaneous downlink transmissions from two AoAs
· Recommended WF
· TBA
2) Test setup of AOA configuration for other test cases 
· Proposals
· Option 1 (Samsung): 
· For the AOA setup of the following test cases:
	Test cases
	AOA setup

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

	SCell Activation Delay for Deactivated SCell
	Setup #1 defined in A.3.15.1

	SA NR inter-frequency measurement
	Setup # 1 in non-DRX and short DRX. Setup # 3 for long DRX

	TCI switch delay
	Setup#3 A.3.15.3


· Recommended WF
· Test setup of AOA configuration for the test cases including: Cell re-selection; SCell Activation Delay for Deactivated SCell; SA NR inter-frequency measurement; TCI switch delay
· The legacy test setup of AOA configuration can be reused for test case verification.
Sub-topic 1-5: Measurement Accuracy Requirement for Rel-18 FR2 HST UE
Sub-topic description 
Open issues and candidate options before meeting:
[Moderator] Since multi-panel simultaneous reception, CA and inter-frequency enhancement are introduced into FR2 HST, measurement accuracy requirement for Rel-18 enhanced FR2 CPE with simultaneous reception, SCells and inter-frequency measurement are need to be discussed. It is encouraged that companies to contribute views under each issue.
Issue 1-5-1: Measurement accuracy for Rel-18 enhanced FR2 CPE with simultaneous reception 
[Moderator] [R4- 2315797] proposed that a new test case for A.7.7.4.X, which belongs to L1-RSRP measurement performance requirements is needed for HST FR2 PC6 UE with simultaneous reception. From this, moderator captures their contribution in this issue.
1) SS-RSRP accuracy performance requirement
· Proposals
· Option 1 (Nokia): 
· RAN4 not to enhance legacy absolute/relative SS-RSRP accuracy performance requirement during FR2 intra-frequency RSRP measurement for Rel-18 enhanced FR2 CPE with simultaneous reception 
· Recommended WF
· Measurement accuracy for Rel-18 enhanced FR2 CPE with simultaneous reception
· For SS-RSRP measurement (FR2 intra-frequency RSRP measurement), the legacy absolute/relative accuracy performance requirements can be reused
2) L1-RSRP accuracy measurement performance requirement
· Proposals
· Option 1 (Intel): 
· New test case for A.7.7.4.X SSB based L1-RSRP measurement with UE simultaneous multi-panel reception
· Recommended WF
· TBA
Issue 1-5-2: Measurement accuracy for SCells in Rel-18 FR2 HST 
· Proposals
· Option 1 (Samsung): 
· For SS-RSRP and SS-RSRQ, the legacy accuracy requirements for Rel-15 FR2 SS-RSRP and SS-RSRQ measurement can be reused
· For SS-SINR, RAN4 need to discuss whether to/how to define the upper bound of side condition
· Option 2 (Nokia): 
	Measurement accuracy for
	Expected accuracy requirements impact

	Intra-frequency SS-RSRP accuracy requirements
	No enhancements needed

	Intra-frequency RSRP accuracy requirements for FR2 for CA/DC Idle Mode Measurements
	No enhancements needed


· Recommended WF
· Measurement accuracy for SCells in Rel-18 FR2 HST
· For SS-RSRP measurement, the legacy accuracy requirements can be reused.
· FFS the requirements contain: Intra-frequency SS-RSRP accuracy requirements and intra-frequency RSRP accuracy requirements for FR2 for CA/DC Idle Mode Measurements
· For SS-SINR, FFS
Issue 1-5-3: Measurement accuracy for inter-frequency in Rel-18 FR2 HST
· Proposals
· Option 1 (Samsung): 
· For SS-RSRP and SS-RSRQ, the existing inter-frequency RSRP and RSRQ measurement accuracy is applicable.
· For SS-SINR, RAN4 need to discuss whether to/how to define the upper bound of side condition.
· Option 2 (Nokia): 
	Measurement accuracy for
	Expected accuracy requirements impact

	Inter-frequency SS-RSRP accuracy requirements
	No enhancements needed

	Inter-frequency RSRP accuracy requirements for FR2 for CA/DC Idle Mode Measurements
	No enhancements needed
Absolute and relative inter-frequency legacy SS-RSRP accuracy requirement applies for UEs supporting enhanced HST FR2 CA


· Recommended WF
· Measurement accuracy for inter-frequency in Rel-18 FR2 HST
· For SS-RSRP measurement, the existing inter-frequency RSRP measurement accuracy requirements are applicable.
· FFS the requirements contain: Inter-frequency SS-RSRP accuracy requirements and Inter-frequency RSRP accuracy requirements for FR2 for CA/DC Idle Mode Measurements
· For SS-SINR, FFS
Topic #2: RRM performance testing requirements for FR2 HST
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2316376
	Samsung
	Observation 1: The RRM performance requirements considered in FR2 HST are based on the rough beam assumption
Propose 1: RAN4 to define gain difference Y between fine and rough beams, Rx beam peak direction for PC6 
· If RAN4 agrees to define the Y, the corresponding value to be further discussed based on the simulation results.
Proposal 2: RAN4 to define Minimum SSB_RP based on different AoA assumptions for PC6 
If RAN4 agrees to define the Minimum SSB_RP, the corresponding value to be further discussed based on the simulation results.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
[Moderator] Recap the discussion on Rel-17 FR2 HST performance requirements, the following main issues are settled perfectly: 1) Scope of RRM Performance Requirements; 2) TC Configuration and Applicability; 3) Measurement Accuracy Requirement including L1/L3 simulation for FR2 HST UE, while the RRM performance testing requirements were left open in such release. At the same time, by digging into the current spec. TS38.133 Annex B, moderator found that some corresponding testing requirements were not clearly specified for PC6 for sure, which are also potential issues in Rel-18 FR2 HST. Thereinto, the key requirements are 
· Gain difference Y between fine and rough beams, Rx beam peak direction
· Conditions for intra-frequency measurements in FR2: Minimum SSB_RP for intra-frequency measurements for UE power class 6
Besides of that, RAN5 expect RAN4 to provide information on the above specific aspects which should be defined for UE power class 6 in order to proceed with their test successfully. 
Considering that not all the contributors realize such testing requirments issues, although it actually belongs to Rel-17 HST scope, a reasonable way is to ping and discuss the necessity first. If all the companies believe the analysis and simulation verification on testing requirments are needed for PC6, the detailed discussion and simulation alignment would be happend in Rel-17 TEI in next meetings. It is encouraged that companies to contribute views under each sub-topics.
[Background] The background information of the definition of Rx beam and Rx beam peak direction, the AOA setup and types of RRM test cases, and gain difference Y and Z for 1AoA RRM testing can be found in [R4-2316376].
Sub-topic 2-1: The necessity of defining gain difference Y for UE power class 6
Issue 2-1-1: The necessity of defining gain difference Y for UE power class 6
[bookmark: _Toc535443004][Moderator] In the current Spec. the following testing requirements, which are defined in Annex B, B.2.1.3.1	Minimum SSB_RP values for Rx Beam Peak angle of arrival, are not defined for FR2 HST PC6. 
	Table B.2.1.3.1-1: Gain difference Y between fine and rough beams, Rx beam peak direction
	Value “Y” in dB, for each UE power class

	1
	2
	3
	4
	5
	7

	FFS
	9.0
	7.0
	FFS
	FFS
	FFS





· Proposals
· Option 1 (Samsung): 
· RAN4 to define gain difference Y between fine and rough beams, Rx beam peak direction for PC6 
· If RAN4 agrees to define the Y, the corresponding value to be further discussed based on the simulation results.
· Recommended WF
· TBD
Sub-topic 2-2: The necessity of defining Minimum SSB_RP for intra-frequency measurements for UE power class 6
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-2-1: The necessity of defining Minimum SSB_RP for intra-frequency measurements for UE power class 6
[Moderator] In the current Spec. the following testing requirements, which are defined in Annex B, B.2.2 Conditions for NR intra-frequency measurements, are not defined for FR2 HST PC6. 
		Parameter
	Angle of arrival
	NR operating bands
	Minimum SSB_RP Note 2, Note 3
	SSB Ês/Iot

	
	
	
	dBm / SCSSSB
	dB

	
	
	
	SCSSSB = 120 kHz
	SCSSSB = 240 kHz
	

	
	
	
	UE Power class
	UE Power class
	

	
	
	
	1
	2
	3
	4
	5
	1, 2, 3, 4, 5
	

	Conditions
	Rx Beam Peak
	n257
	-128.3+Y1
	-113.8
	-112.1
	-127.8+Y4
	-123.4+Y5
	(Value for SCSSSB = 120 kHz) +3dB
	≥-6

	
	
	n258
	-128.3+Y1
	-113.8
	-112.1
	-127.8+Y4
	-123.6+Y5
	
	

	
	
	n259
	
	
	-108.5
	
	-120.5+Y5
	
	

	
	
	n260
	-125.3+Y1
	
	-109.5
	-125.8+Y4
	
	
	

	
	
	n261
	-128.3+Y1
	-113.8
	-112.1
	-127.8+Y4
	
	
	

	
	
	n262
	-123.3+Y1
	-108,6
	-106.6
	-121.8+Y4
	
	
	

	
	Spherical coverage Note 1
	n257
	-120.3+Z1
	-102.8
	-101.2
	-118.8+Z4
	-115.4+Z5
	(Value for SCSSSB = 120 kHz) +3dB
	≥-6

	
	
	n258
	-120.3+Z1
	-102.8
	-101.2
	-118.8+Z4
	-115.6+Z5
	
	

	
	
	n259
	
	
	-95.7
	
	
	
	

	
	
	n260
	-117.3+Z1
	
	-96.9
	-113.8+Z4
	
	
	

	
	
	n261
	-120.3+Z1
	-102.8
	-101.2
	-118.8+Z4
	
	
	

	
	
	n262
	-115.1+Z1
	-96.7
	-93.5
	-109.7+Z4
	
	
	

	Note 1:	Values based on EIS spherical coverage as defined in clause 7.3.4 of TS 38.101-2 [19]. Side condition applies for directions in which EIS spherical coverage requirement is met.
Note 2:	Values specified at the Reference point to give minimum SSB Ês/Iot, with no applied noise.
Note 3:	For UEs that support multiple FR2 bands, Rx Beam Peak values are increased by ∆MBP,n and Spherical coverage values are increased by ∆MBS,n, the UE multi-band relaxation factor in dB specified in clause 6.2.1 of TS 38.101-2 [19].





· Proposals
· Option 1 (Samsung): 
· RAN4 to define Minimum SSB_RP based on different AoA assumptions for PC6 
· If RAN4 agrees to define the Y, the corresponding value to be further discussed based on the simulation results.
· Recommended WF
· TBD

