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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 Plenary #89-e, the RAN4-led work item of NR support for high speed train (HST) scenario in FR2 has been approved [RP-202118] (which has been further revised to [RP-210800] with editorial revisions and updates on time schedule).

As big CR [R4-2206016] agreed in RAN4#102-e and further approved in RAN#95-e, the relevant RRM core requirement for FR2 HST scenarios are introduced and enhanced over existing FR2 RRM requirements. Specifically, the enhancements for FR2 HST are introduced on cell re-selection, RRC connection mobility control, gradual timing adjustment, SSB based radio link monitoring and beam failure detection, intra-frequency measurement and L1-RSRP/SINR measurement. The new requirements of one-shot large UL timing adjustment and TCI state switch delay are specified for FR2 HST scenarios.  

In this email thread, the following agenda items will be discussed: 
· 9.8.3   RRM performance requirement

Based on the discussion papers is submitted under agenda 9.8.3. It is suggested to have the following target of 1st and 2nd round email discussion: 
· 1st round: Initial discussion based on papers for RRM performance requirement.  
· 2nd round: Achieve agreement as much as possible, and set up the planning for the RRM performance part of FR2 HST work item.  

Topic #1: RRM Performance 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

	R4-2207733
	Qualcomm, Inc.
	Proposal 5: Consider the following tests to verify FR2 HST RRM requirements: 
•	Introduce two tests to cell identification requirement in non-DRx mode, one for set 1 and the other for set 2 requirements.
•	Introduce one test to verify the TCI state switch delay compliance.

	R4-2208155
	CATT
	Proposal 1: the test case list is proposed as following table:
	Core requirements
	Test cases

	Idle mode: cell reselection for intra-frequency cells
	Define test case in A. 7.1.1.X for cell reselection for HST FR2 to verify cell reselection delay. DRX= 0.32

	Connected mode: RRC re-establishment
	Add one test case in A.7.3.2.X to verify re-establishment delay

	Tq is changed from 2.5 *64*Tc to 4.5 *64*Tc 
	In current test cases, the Tp and Tq adjustment rate are not tested for exact Tq. There is no need to add new test case to verify Tq enhancement in HST FR2.

	One shot large UL timing adjustment
	The capability of one shot large UL timing adjustment is still FFS. 
Prefer to add one test case.

	RLM/BFD requirements for reduced N for set1 and set2
	For RLM, add one test to verify Out-of-sync Test for set1 and DRX = 40ms in A.7.5.1.X
For BFD, add one test to verify BFD and link Recovery Test based on SSB for set2 and DRX = 40ms in A.7.5.5.X

	MAC-CE based TCI state switch delay
	Add one test in A.7.5.8.X

	Intra-frequency cell identification when without MG
	Add SA event triggered reporting test case in A.7.6.1.2.X to verify cell search requirements for [set1] and [set2]. DRX = 40ms

	L1-RSRP measurement
	Add one test case in A.7.6.3.2.X for SSB based with DRX = 40ms

	L1-SINR scheduling availability
	Do not add test case




	R4-2208348
	OPPO
	Proposal 1: With the same side conditions, legacy accuracy requirements could be reused for FR2 HST.
Proposal 2: Define RRM test cases for both set-1 with 2 Rx beams and set-2 with 6 Rx beams.
Proposal 3: To verify the gradual timing adjustment requirements, the existing test cases defined in clause A.7.4.1 can be used as the starting point and the adjustment value for DL timing needs further discussion.
Proposal 4: One-shot large timing adjustment could be tested along with TCI state switch.

	R4-2208847
	Samsung
	Observation 1: The impacted RRM core requirements for FR2 HST can be summarized as below table.
Proposal 1: The RRM performance test cases are expected to be introduced or modified for the corresponding core reuiqrement as below: 
	TC Index
	Necessity of New Test Case
	Corresponding Core Requirement
	Core CR Responsibility
	TC CR
Responsibility

	TC1
	Reuse test case of existing TC A.7.1.1.1, but updated detection and evaluation periods for PC6 UE.
	4.2, for cell re-selection for FR2 PC6
	ZTE
	

	TC2
	Reuse test case of existing TC A.7.3.2.1.1, but updated time period for re-establishment for PC6 UE
	6.2 for re-establishment to NR intra-frequency cell delay requirement for FR2 PC6
	Ericsson
	

	
	No new test cases are needed. 
Note: FR2 PC6 requirement can be verified by existing TC A.7.4.1.1
	7.1.2.1 for Tq for FR2 PC6
	Nokia
	

	TC3
	New test case is needed for one shot large UL timing adjustment
	7.1.2.3 for new requirement for FR2 PC6
	Nokia
	

	TC4-TC7
	Reuse test case of existing TC A.7.5.1.1 – A.7.5.1.4, but updated time periods for PC6 UE.
	8.1.2 for SSB based RLM requirement for FR2 PC6
	CATT
	

	TC8-TC9
	Reuse test cases of the existing TC A.7.5.5.1 – A.7.5.5.2, but updated time periods for PC6 UE. 
	8.5.2 for SSB based BFD requirement for FR2 PC6
	CATT
	

	TC10
	New test case is needed for MAC CE based TCI state switching delay for FR2 PC6
	8.10.3A for MAC-CE based TCI state switch delay for FR2 PC6
	Samsung
	

	TC11-TC12
	Reuse test case of existing TC A.7.6.1.1 – A.7.6.1.2, but updated time periods for PC6 UE.
	9.2.5 for NR intra-frequency measurements without measurement gaps for FR2 PC6
	Nokia
	

	TC13-TC14
	Reuse test case of existing TC A.7.6.3.1 – A.7.6.3.2, but updated time periods for PC6 UE.
	9.5 for SSB based L1-RSRP measurement, and scheduling restriction for FR2 PC6
	ZTE
	

	TC15
	Reuse test case of existing TC A.7.6.6.2, but updated time periods for PC6 UE.
	9.8 for L1-SINR measurement with SSB based CMR and dedicated IMR configured, and scheduling restriction for FR2 PC6
	Huawei
	




	R4-2208965
	Huawei, Hisilicon
	Proposal 1:  The legacy accuracy of L1 RSRP, SS-RSRP and SS-RSRQ can be reused for L1 and L3 measurement in FR2 HST.
Proposal 2: Test cases for FR1 HST are suggested as in Table 1.

	R4-2208966
	Huawei, Hisilicon
	This contribution provides the simulation results of L1 and L3 measurement accuracy for FR2 HST.

	R4-2209098
	Ericsson
	Proposal 1: Requirements on measurement accuracy shall be checked and verified with HST FR2 channel.
•	L1 measurements (L1-RSRP/RSRQ/SINR) under HST FR2 channel: AWGN with [19444] Hz
•	L3 measurements (RSRP/RSRQ) under HST FR2 channel: AWGN with [19444] Hz
Proposal 2: Develop tests cases for all the above requirements.
Proposal 3: Above test configurations shall be defined.
Proposal 4: Add RRM tests for HST FR2, with parameters and configuration listed in Table 1.

	R4-2209525
	Nokia, Nokia Shanghai Bell
	We propose RAN4 to agree on the link simulation assumptions for L1 and L3 measurement accuracy outlined in Sections 2.1 and 2.2.

	R4-2209526
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 discusses and agrees with the proposed list of RRM tests in Table 1 for the FR2 HST RRM enhanced requirements.

	R4-2210214
	Nokia, Nokia Shanghai Bell
	Reserved for simulation results for measurement accuracy for FR2 HST. 



Open issues summary and 1st round view collection
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

Sub-Topic 1: Scope of RRM Performance Requirements 

[Moderator] Multiple companies provided their views on the scope of RRM performance requirements for FR2 HST UE, and it is discussed as follows by breaking down into individual issues. 

Issue 1-1: Necessity of Test Cases for Cell Re-selection Requirement 
· [Background] Based on the approved CR [5, R4-2206016], cell reselection requirement for FR2 PC6 UE is introduced for RRM core requirement.
· Proposals:
· Proposal-1 (Samsung): Reuse test case of existing TC A.7.1.1.1, but update TC with the detection and evaluation periods for PC6 UE.
· Proposal-2 (CATT/Huawei/Ericsson/Nokia): New test case for A.7.1.1.X, Cell reselection to FR2 intra-frequency NR case for PC6 UE configured with highSpeedMeasFlagFR2-r17, DRX cycle=0.32s: 
· 2 tests:1 for unidirectional and 1 for bi-directional (Ericsson). 
· SMTC period = 20 ms, Propagation condition: AWGN (serving cell) and AWGN with 9722 Hz frequency offset (neighbour cell) (Nokia)
 
· Recommended WF
· Initial discussion provided in the 1st round discussion, on confirm/disconfirm the necessity of this test case. 
	Company
	Comments

	QC
	Idle mode is not very common in FR2 HST. We may not need to have a dedicated test for idle mode requirement.

	Nokia
	Support Proposal 2 since the requirement cell re-selection is enhanced for FR2 PC6 UE for HST. Next, RAN4 should discuss the details of the test case. 
For Proposal 2, we suggest revising the frequency offset for the AWGN propagation condition as follows:
· Propagation condition: AWGN (serving cell) and AWGN with 19444 Hz frequency offset (neighbour cell)

	Samsung
	The targets of the proposal 1 and 2 are the same. Here in P1, we are considering the reuse existing test cases of A.7.1.1.1, but just give the necessary changes to avoid setup the new test cases. If companies think independent TC can be more clear, we are also okay to that. 
The propagation condition change as proposed by Nokia is okay to us. 

	Ericsson
	We suggest to add a clause for HST FR2, which is same approach as existing HST performance tests.

	CATT
	We support Proposal 2 to add new test case to verify the enhanced requirements for FR2 HST new PC6 UE. For the number of test case of 1 or 2, we don’t have strong view. slightly prefer to 2 tests for full test coverage. 

	OPPO
	We do not think separate test cases for both uni-directional and bi-directional are needed in proposal-2. The detection and evaluation periods are the same.  

	Huawei
	In general support option 2. However we are not sure whether to test uni-directional and bi-directional scenario. When cell reselection happens, UE is at cell edge, the channel mode UE observed is AWGN with 19444Hz/ 9722Hz rather than HST channel.


 
Issue 1-2: Necessity of Test Cases for Re-establishment Delay Requirement 
· [Background] Based on the approved CR [5, R4-2206016], re-establishment to NR intra-frequency cell delay requirement for FR2 PC6 UE is introduced for RRM core requirement.
· Proposals:
· Proposal-1 (Samsung): Reuse test case of existing TC A.7.3.2.1.1, but update TC with the time period for re-establishment for PC6 UE.
· Proposal-2 (CATT/Huawei/Ericsson): New test case for A.7.3.2.1.X, Intra-frequency RRC Re-establishment in FR2 for PC6 UE configured with highSpeedMeasFlagFR2-r17. 
· 2 tests:1 for unidirectional and 1 for bi-directional (Ericsson). 
· SMTC period = 20 ms, Propagation condition: AWGN (Nokia).
· Proposal-3 (QC): Do not introduce this test due to the similarity of enhancement, changing Rx sweep number, which can be verified by neighboring cell and L1-RSRP measurement tests.

· Recommended WF
· Initial discussion provided in the 1st round discussion, on confirm/disconfirm the necessity of this test case. 
	Company
	Comments

	QC
	The functionality difference to legacy requirement is verified by neighboring cell detection test, and no need for additional tests.

	Nokia
	Since the requirement is enhanced for FR2 PC6 UE, Proposal 2 can be used as a baseline.

	Samsung
	Similar comment as Issue 1-2, the targets of the proposal 1 and 2 are the same. If companies think independent TC can be more clear, we are also okay to that.

	Ericsson
	Re-establishment requirement comprises delays from different derivations, we suggest to verify it.

	CATT
	We support Proposal 2 to add new test case to verify the enhanced re-establishment requirements for FR2 HST. 

	Huawei
	Proposal 2. Fine to have test on Re-establishment, our concern is whether to test uni-directional and bi-directional. The same comments as 1-1.


 
Issue 1-3: Necessity of Test Cases for Timing Related Requirement 
· [Background] Based on the approved CR [5, R4-2206016], timing related requirement for FR2 PC6 UE is introduced for RRM core requirement, including: 
· Gradual timing requirement for FR2 PC6 UE 
· One shot large UL timing adjustment for FR2 PC6 UE
· Proposals:
· Proposal-1 (OPPO/Samsung/CATT): No new test cases are needed for gradual timing requirement for FR2 PC6 UE. Note: FR2 PC6 requirement can be verified by existing TC A.7.4.1.1. 
· Proposal-2 (Ericsson/Nokia): New test case for gradual timing requirement. 
· Proposal-3 (CATT/Samsung/Huawei/Ericsson/Nokia): New test case is needed for one shot large UL timing adjustment. 
· 2 tests:1 for unidirectional and 1 for bi-directional (Ericsson). 
· Proposal-3a (OPPO, QC): One-shot large timing adjustment could be tested along with TCI state switch.

· Recommended WF
· Initial discussion provided in the 1st round discussion, on confirm/disconfirm the necessity of this test case. 
	Company
	Comments

	QC
	There is no legacy test for gradual timing adjustment, are we going to invent one for FR2 HST, and why it is necessary given that there is no legacy test?
One shot large UL timing adjustment is after TCI state switch, and therefore it can be tested by TCI state switch test.

	Nokia
	Support Proposals 2 and 3. We are open to discuss Proposal 3a. Based on our understanding, Proposal 3a suggests combining the test cases for one-shot large timing adjustment and for MAC-CE based TCI State Switch Delay instead of testing each separately.  
In response to QC’s comment on “there is no legacy test for gradual timing adjustment”, we want to refer to TS 38.133, A.7.4.1.1.2: 
4)	The test system shall verify that the adjustment step size and the adjustment rate shall be according to requirements specified in clause 7.1.2 Table 7.1.2.1-1 until the UE transmit timing offset is within (NTA + NTA_offset) ×Tc ± Te respective to the first detected path (in time) of DL SSB.  Skip this step for test 2 with DRX configured.
The above Step 4) directly refers to the gradual timing adjustment (Table 7.1.2.1-1), which is a test case. 


	Samsung
	For gradual timing adjustment, same response as Nokia, as we suggested in our discussion paper, test case A.7.4.1.1 can be reused, and no new test case needed here.
For one shot UL timing adjustment, we are open to both P3 and P3a. 

	Ericsson
	Regarding gradual timing requirement, we support Option2 and 3.
Regarding One shot large UL timing adjustment, we support Option3a.

	CATT
	For gradual timing adjustment, we support not to add new test case. For new one shot UL timing adjustment, new test case is needed to verify as Proposal 3. 

	OPPO
	Support proposal-1 for gradual timing requirements.
In the existing test cases, the test system will adjust the timing of the DL path by 8*64*Tc in test1 or 4*64*Tc in test2. We understanding only 8*64*Tc in test1 is needed since Tq is changed to 4.5*64*Tc for FR2 HST. We are also open to discuss the DL timing adjustment after the threshold for one-shot large timing adjustment is reached. 
	The test system shall adjust the timing of the DL path by values given in Table A.7.4.1.1.2-1
Table A.7.4.1.1.2-1 Adjustment Value for DL Timing
	SCS of SSB signals (kHz)
	Adjustment Value

	
	Test1
	Test2

	240
	+8*64Tc
	+4*64Tc



Support proposal-3a for one-shot large timing difference since it will only apply in case of TCI state switch.

	Huawei
	Prefer proposal 3. A bit confused with QC’s comments. Gradual timing adjustment is verified with Te. If we would like to test one step timing adjustment, the similar test can be set. 
We are open to discuss proposal 3a if we can find a good scheme to well test.


 
Issue 1-4: Necessity of Test Cases for SSB-based RLM and BFD 
· [Background] Based on the approved CR [5, R4-2206016], SSB-based RLM and BFD requirements for FR2 PC6 UE are introduced for RRM core requirement.
· Proposals:
· Proposal-1 (Samsung): Reuse test case of existing TC A.7.5.1.1 – A.7.5.1.4 for SSB-based RLM, but update the time periods for PC6 UE.
· Proposal-2 (Samsung): Reuse test cases of the existing TC A.7.5.5.1 – A.7.5.5.2 for SSB-based BFD, but update the time periods for PC6 UE.
· Proposal-3 (Huawei/Ericsson/Nokia): Two new test cases for SSB-based RLM: 
· A.7.5.1.X	Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with SSB-based RLM RS in non-DRX mode for FR2 Power Class 6 UE (Huawei)
· A.7.5.1.X	Radio Link Monitoring In-sync Test for FR2 Pcell configured with SSB-based RLM RS in non-DRX mode for FR2 Power Class 6 UE (Huawei)
· Two TCs for DRX mode (Nokia/Ericsson), with two tests each (1 for uni-directional and 1 for bi-directional) (Ericsson)
· Proposal-4 (Huawei): One new test case for SSB-based BFD:
· A.7.5.5.X	Beam Failure Detection and Link Recovery Test for FR2 Pcell configured with SSB-based BFD and LR in non-DRX mode for PC6 UE, DRX = 80ms. 
· Proposal-5 (CATT): For RLM, add one test to verify Out-of-sync Test for DRX = 40ms in A.7.5.1.X. 
· Proposal-6 (CATT/Ericsson/Nokia): For BFD, add one test to verify BFD and link Recovery Test based on SSB for DRX = 40ms in A.7.5.5.X.
· 2 tests:1 for unidirectional and 1 for bi-directional (Ericsson)
· SMTC period = 20 ms, Propagation condition: FFS (Nokia)
· Proposal-7 (QC): Do not introduce this test due to the similarity of enhancement, changing Rx sweep number, which can be verified by neighboring cell and L1-RSRP measurement tests.

· Recommended WF
· Initial discussion provided in the 1st round discussion, on confirm/disconfirm the necessity of this test case. 
	Company
	Comments

	QC
	The functionality difference to legacy requirement is verified by L1-RSRP test, and no need for additional tests.

	Nokia
	Proposals 3 and 6 are a good starting point.

	Samsung
	We are also okay with QC’s proposal here. For RLM and BFD, the TC (if any) for PC6 is intended to test the same beam sweeping function as L1 RSRP measurement test, so we can skip the TCs here. 

	Ericsson
	We support Proposal 6, but proposal 7 also makes sense. Essentially, we don’t need to test all cases, but only necessary cases with significant effects. RLM, BFD and L1-RSRP have not significant difference from RRM test perspective.

	CATT
	We support to add new test case for RLM and BFD as proposal 3/5/6. But unlike so many test cases in R15, just add one or two necessary cases for each. 

	OPPO
	Since the impacts on L1 measurements, including RLM, BFD, L1-RSRP are similar, we agree to define one or two TCs rather than testing all of them.

	Huawei
	 Support option 3 and option 4. And option 7 is also fine to save test number.


 

Issue 1-5: Necessity of Test Cases for MAC-CE based TCI State Switch Delay Requirement 
· [Background] Based on the approved CR [5, R4-2206016], MAC-CE based TCI state switch delay requirement for FR2 PC6 UE are introduced for RRM core requirement.
· Proposals:
· Proposal-1 (CATT/Samsung/Huawei/Ericsson/Nokia): New test case is needed for MAC CE based TCI state switching delay for FR2 PC6: A.7.5.8.X, MAC-CE based active TCI state switch for FR2 PC6 UE
· 2 tests:1 for unidirectional and 1 for bi-directional (Ericsson)
· DRX cycle = 40 ms, SMTC period = 20 ms, Propagation condition: AWGN (Nokia)

· Recommended WF
· Initial discussion provided in the 1st round discussion, on confirm/disconfirm the necessity of this test case. 
	Company
	Comments

	QC
	One shot large timing adjustment should be enabled, and no need to test bi-directional model.

	Nokia
	Support Proposal 1. We are open to discuss uni- and bi-directional cases.

	Samsung
	For tests on both bi- and uni-directional, we don’t see the strong necessity due to the unified requirement defined. 

	Ericsson
	Support Proposal-1, one question is channel is AWGN only or shall with frequency offset? 
Regarding unidirectional or bi-directional, we’re ok to choose unified requirement but the untified requirement, e.g. the timeline of TCI State Switch can follow typical HST scenario. 

	CATT
	Support Proposal 1. 

	OPPO
	Support the test cases for MAC-CE based TCI switch, and the accuracy for one-shot large timing adjustment can be tested along with it. Since the uni-directional is the typical scenario for one-shot large timing adjustment, we prefer to only consider uni-directional case.
The delay requirements are irrelevant to DRX cycle, so DRX should be OFF.

	Huawei
	Support proposal 1. Test with AWGN with frequency offset 9722Hz is suggested.



Issue 1-6: Necessity of Test Cases for L3 Measurement Requirement 
· [Background] Based on the approved CR [5, R4-2206016], NR intra-frequency measurements without measurement gaps for FR2 PC6 are introduced for RRM core requirement.
· Proposals:
· Proposal-1 (Samsung): Reuse test case of existing TC A.7.6.1.1 – A.7.6.1.2, but updated time periods for PC6 UE.
· Proposal-2 (Huawei): New test case for A.7.6.1.X, SA event triggered reporting test without gap under non-DRX for PC6 UE
· Proposal-2a (CATT/Nokia): Add SA event triggered reporting test case in A.7.6.1.2.X to verify cell search requirements. DRX = 40ms. 
· SMTC period = 20 ms, Propagation condition: AWGN (serving cell) and AWGN with 9722 Hz frequency offset (eighbor cell) (Nokia).

· Recommended WF
· Initial discussion provided in the 1st round discussion, on confirm/disconfirm the necessity of this test case. 
	Company
	Comments

	QC
	Support proposal 2, non-DRx is more common in FR2 HST since it is CPE device.

	Nokia
	Proposal 2a can be used as basis for further discussions for down selecting test cases. 

	Samsung
	Same as QC, prefer to prioritize non DRX case. New TC for PC6 is also okay to use, since the purpose is the same as P1. 

	Ericsson
	Support Proposal -2a. 

	CATT
	Support Proposal 2 and 2a. open to discuss the detailed parameters. 

	OPPO
	Support proposal 2.

	Huawei
	Proposal 2 with non-DRX is more preferred.



Issue 1-7: Necessity of Test Cases for L1-RSRP/SINR Measurement Requirement 
· [Background] Based on the approved CR [5, R4-2206016], NR Layer-1 measurements for FR2 PC6 are introduced for RRM core requirement, including: 
· SSB based L1-RSRP measurement, and scheduling restriction for FR2 PC6
· L1-SINR measurement with SSB based CMR and dedicated IMR configured, and scheduling restriction for FR2 PC6
· Proposals:
· Proposal-1 (Samsung): Reuse test case of existing TC A.7.6.3.1 – A.7.6.3.2 for L1-RSRP measurement, but update the time periods for PC6 UE.
· Proposal-2 (Samsung): Reuse test case of existing TC A.7.6.6.2 for L1-SINR measurement, but update the time periods for PC6 UE.
· Proposal-3 (Huawei/CATT/Nokia): New test case for A.7.6.3.2, SSB based L1-RSRP measurement when DRX is used for PC6 UE.
· DRX cycle = 40 ms, SMTC period = 20 ms, Propagation condition: AWGN with 9722 Hz frequency offset (Nokia)
· Proposal-4 (Nokia): New test case for A.7.6.6.2, SSB based L1-SINR measurement when DRX is used for PC6 UE.
· DRX cycle = 40 ms, SMTC period = 20 ms, Propagation condition: AWGN with 9722 Hz frequency offset (Nokia)
· Proposal-5 (CATT): Don’t add new test case for L1-SINR scheduling availability. 
· Proposal-6 (Ericsson): New test cases for scheduling availability requirement: 
· Scheduling availability of UE performing L1-RSRP measurement on FR2, configured with [highSpeedMeasFlagFR2-r17]
· Scheduling availability of UE performing L1-SINR  measurement on FR2, configured with [highSpeedMeasFlagFR2-r17]

· Recommended WF
· Initial discussion provided in the 1st round discussion, on confirm/disconfirm the necessity of this test case. 
	Company
	Comments

	QC
	Support proposal 3 but in non-DRx mode.

	Nokia
	Support Proposals 3 and 4. We are open to discuss down selecting test cases.

	Samsung
	We are okay to use P3 and P4 as starting point. Non-DRX to be used instead. 

	Ericsson
	We agree on proposal 3,4,6. We are open to discuss the necessity of proposal6.

	CATT
	Support Proposal 3. P4 is similar. We are open to discuss the detailed parameters. 

	OPPO
	Support proposal 3. The delay requirements for L1-SINR, if introduced, are the same as L1-RSRP, so we prefer to select one test case.

	Huawei
	Support option 3 and 4. Open for small DRX or non-DRX.



Sub-Topic 2: RRM Test Configuration and Applicability
Issue 2-1: Applicability of Set-1 and Set-2 of enhanced RRM requirements 
· [Background] Considering the typical deployments for FR2 HST, two sets of enhanced RRM core requirements in terms of number of Rx beams were defined in previous meetings. Both sets of Rx beams are mandatorily supported by FR2 HST UE in case of mix deployments. And which set of enhanced RRM requirements should apply is up to network signalling. 
· Proposals:
· Proposal-1 (OPPO): Define RRM test cases for both set-1 with 2 Rx beams and set-2 with 6 Rx beams.
· Proposal-2 (QC): Test set 1 and 2 in different tests to reduce total number of tests.

· Recommended WF
· Initial discussion provided in the 1st round discussion, view collected on the proposal. 
	Company
	Comments

	Nokia
	Proposal 1 can be used as baseline. We suggest to discuss the applicability on a case-by-case basis rather than making a common agreement for all test cases. 

	Samsung
	Seems in previous Issues, companies are okay to have both two sets of requirement to be tested with different NW signaling configured. 
Here we can firstly accept the general agreement as P2, and then to discuss set-1 or set-2 to be used case by case. 

	Ericson
	Support Proposal-1. In 2nd round, we can take a list to discuss test cases allocated with set 1 and set 2, case by case.

	CATT
	We support to discuss it case by case. 

	OPPO
	We are fine with both options, set-1 and set-2 can be discussed case by case.

	Huawei
	In general fine to test set1 and test 2. Proposal 2 is a good way to reduce test number.



Issue 2-2: Test configuration 
· Proposals:
· Proposal-1 (Ericsson): consider test configurations:
· Channel model – HST channel for bi-directional and ui-directional
· Uni- directional or bi-directional: Define tests for uni- directional or bi-directional if necessary.
· Doppler shift: [19444] Hz
· DRX cycles shall be limited to 80ms, or 40ms depends on test cases.
· SMTC and measurement gap configuration shall be limited also. 
· Recommended WF
· Initial discussion provided in the 1st round discussion, view collected on the proposal. 
	Company
	Comments

	QC
	No need to specify uni or bi-directional model since the channel model of neighboring cell is AWGN with [19444]Hz shift for both deployment models. 
We should test non-DRx mode, SMTC = 20ms and no gap configuration is needed.

	Nokia
	Support Doppler shift: [19444] Hz. The rest of the configuration parameters can be discussed when individual test cases are specified. 

	Samsung
	For bi-directional test case, we would like to clarify that it is still based on OTA 1AoA test setup but just the Doppler frequency offset is introduced in cell/beam-2? 
If not, prefer to consider uni-directional test case only. 

	Ericsson
	We can agree on one of directional test cases, but maybe it also needs case by case check?

	CATT
	We can discuss the test configuration in each test case. 

	Huawei
	As we commented above, channel model may be distinguished with the tests. For cell reselection/handover/measurement, AWGN with frequency offset is recommended. For other tests, we can further discuss.



Sub-Topic 3: Work Splitting for RRM Test Case CR Drafting 
[Moderator] For FR2 HST RRM core requirement, the work splitting among companies is of importance to complete the core part, and the work splitting for RRM test case CR drafting is also needed to be discussed. 
Issue 3-1: Work Load Splitting for RRM Test Case CR Drafting
· Proposals:
· Proposal-1 (Samsung): Work load splitting for RRM performance test cases to be planned with the following table: 
	TC Index
	Necessity of New Test Case
	Corresponding Core Requirement
	Core CR Responsibility
	TC CR
Responsibility

	TC1
	Reuse test case of existing TC A.7.1.1.1, but updated detection and evaluation periods for PC6 UE.
	4.2, for cell re-selection for FR2 PC6
	ZTE
	

	TC2
	Reuse test case of existing TC A.7.3.2.1.1, but updated time period for re-establishment for PC6 UE
	6.2 for re-establishment to NR intra-frequency cell delay requirement for FR2 PC6
	Ericsson
	

	
	No new test cases are needed. 
Note: FR2 PC6 requirement can be verified by existing TC A.7.4.1.1
	7.1.2.1 for Tq for FR2 PC6
	Nokia
	

	TC3
	New test case is needed for one shot large UL timing adjustment
	7.1.2.3 for new requirement for FR2 PC6
	Nokia
	

	TC4-TC7
	Reuse test case of existing TC A.7.5.1.1 – A.7.5.1.4, but updated time periods for PC6 UE.
	8.1.2 for SSB based RLM requirement for FR2 PC6
	CATT
	

	TC8-TC9
	Reuse test cases of the existing TC A.7.5.5.1 – A.7.5.5.2, but updated time periods for PC6 UE. 
	8.5.2 for SSB based BFD requirement for FR2 PC6
	CATT
	

	TC10
	New test case is needed for MAC CE based TCI state switching delay for FR2 PC6
	8.10.3A for MAC-CE based TCI state switch delay for FR2 PC6
	Samsung
	

	TC11-TC12
	Reuse test case of existing TC A.7.6.1.1 – A.7.6.1.2, but updated time periods for PC6 UE.
	9.2.5 for NR intra-frequency measurements without measurement gaps for FR2 PC6
	Nokia
	

	TC13-TC14
	Reuse test case of existing TC A.7.6.3.1 – A.7.6.3.2, but updated time periods for PC6 UE.
	9.5 for SSB based L1-RSRP measurement, and scheduling restriction for FR2 PC6
	ZTE
	

	TC15
	Reuse test case of existing TC A.7.6.6.2, but updated time periods for PC6 UE.
	9.8 for L1-SINR measurement with SSB based CMR and dedicated IMR configured, and scheduling restriction for FR2 PC6
	Huawei
	



· Recommended WF
· Table to be updated after issues in Sub-Topic 1 are resolved, based on which the work splitting for RRM test cases CR drafting is planned. 

	Company
	Comments

	Nokia
	The recommended WF is fine. 

	Samsung
	Discussion on Sub-Topic 1 firstly as suggested by WF.  

	CATT
	We should conclude the test case list firstly. 




Sub-Topic 4: Measurement Accuracy Requirement for FR2 HST UE 
Issue 4-1: Measurement accuracy for FR2 HST UE: 
· Proposals:
· Proposal-1 (Huawei/OPPO): The legacy accuracy of L1 RSRP, SS-RSRP and SS-RSRQ can be reused for L1 and L3 measurement in FR2 HST. 
· Recommended WF
· Initial discussion provided in the 1st round discussion, and companies’ view are collected.

	Company
	Comments

	QC
	Support proposal 1.

	Nokia
	Pending simulation result contributions from companies. 

	Samsung
	Based on Huawei paper’s observation, by assuming the same number of measurement occasions as NR Rel-15 evaluation, i.e., L1 measurement evaluation is based on 1 sample @-3dB and L3 measurement is based on 3 samples@-6dB, the measurement accuracy is evaluated by resulting in the same accuracy is achievable.
The evaluation assumption can be the critical factor here, and if AWGN with higher Dopper shift is used, we believe Huawei’s results should be representative. But we are okay to have further evaluation to confirm this. 

	Ericsson
	Same view with Nokia, we suggest to add simulation task for this issue in next meeting. 

	CATT
	FFS

	OPPO
	If same side conditions, e.g. Es/Iot, are assumed, the accuracy requirements can be reused.
We are also fine to evaluate by simulations.

	Huawei
	Proposal 1 is based on our simulation results. It is good if companies provides more evaluations.



Issue 4-2: L1/L3-measurement simulation result and alignment: 
· The following simulation results are provided: 
· R4-2208966 (Huawei): 
	· L1 measurement evaluation is based on 1 sample @-3dB and L3 measurement is based on 3 samples@-6dB. The simulation results of L1 SS-RSRP measurement accuracy are provided in Table 1.
· Table 1. Measurement accuracy of delta L1 SS-RSRP (1 sample)
	Propagation condition
	SINR [dB]
	SS-RSRP (SCS=120KHz)

	
	
	5%
	50%
	95%
	50% - 5%
	95% -50%

	AWGN
	-3
	-0.70
	0.39
	1.44
	1.09
	1.05

	AWGN 9722Hz
	-3
	-0.86
	0.31
	1.33
	1.17
	1.02

	AWGN 19444Hz
	-3
	-1.18
	0.07
	1.21
	1.25
	1.14

	Propagation condition
	SINR [dB]
	SS-RSRP (SCS=240KHz)

	
	
	5%
	50%
	95%
	50% - 5%
	95% -50%

	AWGN
	-3
	-0.80
	0.38
	1.43
	1.18
	1.05

	AWGN 9722Hz
	-3
	-0.82
	0.34
	1.37
	1.16
	1.03

	AWGN 19444Hz
	-3
	-0.88
	0.29
	1.37
	1.17
	1.08



· The simulation results of L3 SS-RSRP/SS-RSRQ measurement accuracy are provided in Tables 2 and 3.
· Table 2. Measurement accuracy of delta L3 SS-RSRP (3 samples)
	Propagation condition
	SINR [dB]
	SS-RSRP (SCS=120KHz)

	
	
	5%
	50%
	95%
	50% - 5%
	95% -50%

	AWGN
	-6
	-0.66
	0.34
	1.29
	1.00
	0.95

	AWGN 9722Hz
	-6
	-0.74
	0.25
	1.16
	0.99
	0.91

	AWGN 19444Hz
	-6
	-1.08
	-0.01
	0.99
	1.07
	1.00

	Propagation condition
	SINR [dB]
	SS-RSRP (SCS=240KHz)

	
	
	5%
	50%
	95%
	50% - 5%
	95% -50%

	AWGN
	-6
	-0.68
	0.36
	1.25
	1.04
	0.89

	AWGN 9722Hz
	-6
	-0.69
	0.33
	1.32
	1.02
	0.99

	AWGN 19444Hz
	-6
	-0.77
	0.28
	1.21
	1.05
	0.93



· Table 3. Measurement accuracy of delta L3 SS-RSRQ (3 samples )
	Propagation condition
	SINR [dB]
	SS-RSRQ (SCS=120KHz)

	
	
	5%
	50%
	95%
	50% - 5%
	95% -50%

	AWGN
	-6
	-0.66
	0.33
	1.22
	0.99
	0.89

	AWGN 9722Hz
	-6
	-0.69
	0.23
	1.09
	0.92
	0.86

	AWGN 19444Hz
	-6
	-1.08
	-0.02
	0.94
	1.06
	0.96

	Propagation condition
	SINR [dB]
	SS-RSRQ (SCS=240KHz)

	
	
	5%
	50%
	95%
	50% - 5%
	95% -50%

	AWGN
	-6
	-0.66
	0.34
	1.17
	1.00
	0.83

	AWGN 9722Hz
	-6
	-0.67
	0.32
	1.21
	0.99
	0.89

	AWGN 19444Hz
	-6
	-0.75
	0.26
	1.15
	1.01
	0.89






· Recommended WF
· Simulation results to be captured in the reserved Tdoc R4-2210214, for simulation result alignment purpose. 
	Company
	Comments

	Nokia
	Support the recommended WF.
A question for clarification of the above simulation results presented in R4-2208966: what were the simulation assumptions used? 

	Ericsson
	Same question as Nokia comments. 

	Huawei
	The simulation assumption is mostly based on that of FR1 HST except SCS and channel to cope with FR2. If needed we can take L3 measurement simulation assumption in this meeting.

	Nokia2
	Here, we provide preliminary simulation results for L3 SS-RSRP and L1-SINR. The simulation assumptions are similar to those in Issue 4-3 and 4-4 for L3 SS-RSRP and L1-SINR, respectively. 

L3 SS-RSRP measurement accuracy, SINR = -6 dB, AWGN with 9722 Hz offset
	SCS
	SSB burst periodicity
	Number of Samples
	5th percentile
	50th percentile
	95th percentile

	 
	5 ms
	1
	-1.81
	0.54
	2.03

	 
	
	3
	-1.15
	0.11
	1.13

	 
	
	5
	-0.97
	0
	0.82

	 
	10 ms
	1
	-1.51
	0.43
	2.15

	120 kHz
	
	3
	-1.02
	0.07
	1.16

	 
	
	5
	-0.95
	-0.05
	0.78

	 
	20 ms
	1
	-1.43
	0.47
	2.1

	 
	
	3
	-0.98
	0.16
	1.21

	 
	
	5
	-0.88
	0.03
	0.87

	 
	5 ms
	1
	-1.58
	0.42
	2.11

	 
	
	3
	-1.12
	0.11
	1.14

	 
	
	5
	-0.92
	-0.01
	0.85

	240 kHz
	10 ms
	1
	-1.54
	0.63
	2.02

	 
	
	3
	-1.05
	0.21
	1.21

	 
	
	5
	-0.9
	0.07
	0.97

	 
	20 ms
	1
	-1.47
	0.56
	2.08

	 
	
	3
	-0.97
	0.09
	1.14

	 
	
	5
	-0.88
	0
	0.84



L3 SS-RSRP measurement accuracy, SINR = -6 dB, AWGN
	SCS
	SSB burst periodicity
	Number of Samples
	5th percentile
	50th percentile
	95th percentile

	 
	5 ms
	1
	-1.14
	1.02
	2.56

	 
	
	3
	-0.66
	0.81
	1.84

	 
	
	5
	-0.66
	0.78
	1.58

	 
	10 ms
	1
	-1.04
	1.04
	2.67

	120 kHz
	
	3
	-0.56
	0.8
	1.81

	 
	
	5
	-0.51
	0.78
	1.54

	 
	20 ms
	1
	-1.1
	1.09
	2.55

	 
	
	3
	-0.64
	0.86
	1.88

	 
	
	5
	-0.59
	0.75
	1.68

	 
	5 ms
	1
	-1.04
	1.04
	2.67

	 
	
	3
	-0.56
	0.8
	1.81

	 
	
	5
	-0.55
	0.77
	1.54

	240 kHz
	10 ms
	1
	-1.1
	1.09
	2.55

	 
	
	3
	-0.64
	0.86
	1.88

	 
	
	5
	-0.59
	0.75
	1.68

	 
	20 ms
	1
	-0.8
	0.97
	2.68

	 
	
	3
	-0.63
	0.82
	2.05

	 
	
	5
	-0.6
	0.76
	1.82



L1-SINR, SCS = 120 kHz, AWGN with 9722 Hz offset
	Scenario
	CMR
	IMR
	Samples (M)
	5% (dB)
	50% (dB)
	95% (dB)

	Case 1
	CSI-RS
	N/A
	1
	-1.5
	-0.11
	1.13

	Case 2
	SSB
	NZP-IMR
	1
	-1.82
	-0.13
	1.24

	Case 3
	SSB
	ZP-IMR
	1
	-1.83
	-0.13
	1.26

	Case 4
	CSI-RS
	NZP-IMR
	1
	-1.56
	-0.14
	1.17

	Case 5
	CSI-RS
	ZP-IMR
	1
	-1.42
	-0.13
	1.07







Issue 4-3: Simulation assumption further alignment for L3 measurement
· Proposals:
· Proposal-1 (Ericsson): Requirements on measurement accuracy shall be checked and verified with HST FR2 channel.
· L3 measurements (RSRP/RSRQ) under HST FR2 channel: AWGN with [19444] Hz
· Proposal-2 (Nokia): L3 measurement simulation is provided: 
	In the simulation, two cells are considered, which are Cell 1 (serves as an interfering cell and unknown to UE) and Cell 2 (serves as the cell under measurement and known to UE).

For L3 measurement accuracy, the CDF curves to be provided are as follows:
· Delta SS-RSRP   = (estimated SS-RSRP – ideal SS-RSRP) 	[dB]  
· Delta SS-RSRQ   = (estimated SS-RSRQ – ideal SS-RSRQ) 	[dB]  
· Delta SS-SINR   = (estimated SS-SINR – ideal SS-SINR) 	[dB]  

Table 1: General parameters
	Simulation parameters
	Comments/values

	Carrier frequency for Cell 1 and Cell 2
	30 GHz

	DRX
	No

	RRH transmit antenna configuration for SS blocks
	1 tx or single layer transmissions

	UE receive antenna configuration
	2  rx 

	Data and control channel subcarrier spacing
	SSB SCS 240 kHz/120 kHz, data SCS 120 kHz

	Measurement period (in number of measurement samples)
	5 (other values should be considered such as 1 and 3)

	· Subcarrier spacing SSB
	240 kHz/120 kHz

	· Number of SS blocks per SS burst set, K
	1 up to 8 is possible (a subset can be used)

	· SS burst periodicity
	5 ms and other values, e.g., 10ms, 20 ms



Table 2: Cell-specific parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	NR RF Channel number
	-
	Channel 1
	Channel 1

	NR-PSS and NR-SSS sequences
	-
	To be indicated by companies
	To be indicated by companies

	PBCH and DMRS power offset with respect to NR-PSS and NR-SSS
	dB
	0
	0

	Data and control PSD relative to NR-PSS and NR-SSS
	dB
	0
	0

	RB Utilization
	%
	100
	100

	Data Modulation
	-
	QPSK
	QPSK

	Slot length
	-
	14 symbols
	14 symbols

	CP Length
	-
	Normal
	Normal

	Frequency Offset relative to UE frequency reference
	Hz
	0
	0

	1)Relative Delay of 1st Path (synchronous)
	µs
	0
	[CP/2]

	Es/IoT 
	dB
	6.4
	1.25; FSS: -0.75, 0.25; 
(SINR: -6dB; 
FFS: -8dB, -7dB)

	Propagation conditions
	-
	AWGN with 9722 Hz offset between desired and interfering cells 







· Recommended WF
· Initial discussion provided in the 1st round discussion, and companies’ view are collected.

	Company
	Comments

	QC
	No need to discuss this issue if proposal 1 in issue 4-1 is agreed. We need at least analytically justification on how lower speed can lead to accuracy requirement difference, but not higher speed as in FR1 HST before spending time on simulation discussion.

	Nokia 
	To align Proposals 1 and 2, we propose to revise the frequency offset of 9722 Hz to 19444 Hz, which is 
· AWGN with 19444 Hz offset between desired and interfering cells

	Samsung
	Suggest to use SINR = -6dB only, and no need to consider “FFS: -8dB, -7dB”. Doppler frequency offset changed to 19444Hz is okay. 

	Ericsson
	We suggest to reserve task to check simulation result in next meeting based on the assumption.

	Huawei
	Both frequency offset of 9722 Hz and 19444 Hz can be considered for considering uni- or bi-directional case.



Issue 4-4: Simulation assumption further alignment for L1 measurement
· Proposals:
· Proposal-1 (Ericsson): Requirements on measurement accuracy shall be checked and verified with HST FR2 channel.
· L1 measurements (L1-RSRP/RSRQ/SINR) under HST FR2 channel: AWGN with [19444] Hz
· Proposal-2 (Nokia): L1 measurement simulation is provided: 
	In the simulation, one cell is considered. 
· Table 3: General parameters
	Simulation parameters
	Comments/values

	Carrier frequency for Cell 1
	30 GHz

	channel
	AWGN

	BS transmit antenna configuration
	1 tx

	UE receive antenna configuration
	2 rx

	Subcarrier spacing
	120 kHz

	Carrier frequency offset
	9722 Hz for uni-directional 

	Frequency tracking
	TRS with periodicity = 10 ms



· Table 4: L1-SINR accuracy evaluation simulation assumptions for CMR only
	Simulation parameters
	Comments/values

	Data channel subcarrier spacing
	The same as CSI-RS subcarrier spacing

	Measurement period (in number of measurement samples)
	1 sample

	CSI-RS periodicity
	80 slots

	Number of PRBs
	48

	Density
	3

	Side condition (SNR) on CMR
	-3 dB


· The simulation assumptions in Table 4 are also applicable to SSB and CSI-RS based L1-RSRP accuracy evaluation.  
· Table 5: L1-SINR accuracy evaluation simulation assumptions for SSB-based CMR + NZP-IMR
	Simulation parameters
	Comments/values

	Data channel subcarrier spacing
	The same as SSB and CSI-RS subcarrier spacing

	Measurement period (in number of measurement samples) for CMR/IMR
	1 sample

	Channel measurement resource (CMR)
	SSB

	Interference measurement resource (IMR) configuration
	CSI-RS

	periodicity
	CMR periodicity (80 slots) = IMR periodicity

	Ideal SINR
	-3dB

	Number of PRBs for IMR
	48

	Density for IMR
	3

	Side condition (SNR) on CMR
	0 dB

	Side condition (SNR) on IMR
	0 dB


· Table 6: L1-SINR accuracy evaluation simulation assumptions for SSB-based CMR + CSI-IM
	Simulation parameters
	Comments/values

	Data channel subcarrier spacing
	The same as SSB and CSI-RS subcarrier spacing

	Measurement period (in number of measurement samples) for CMR/IMR
	1 sample

	Channel measurement resource (CMR)
	SSB

	Interference measurement resource (IMR) configuration
	CSI-IM

	periodicity
	CMR periodicity (80 slots) = IMR periodicity

	Ideal SINR
	-3dB

	Number of PRBs for IMR
	48

	Density for IMR
	3

	Side condition (SNR) on CMR
	-3 dB

	Side condition (SNR) on IMR
	N/A


· Table 7: L1-SINR accuracy evaluation simulation assumptions for CSI-RS-based CMR + NZP-IMR
	Simulation parameters
	Comments/values

	Data channel subcarrier spacing
	The same as SSB and CSI-RS subcarrier spacing

	Measurement period (in number of measurement samples) for CMR/IMR
	1 sample

	Channel measurement resource (CMR)
	CSI-RS

	Interference measurement resource (IMR) configuration
	CSI-RS

	periodicity
	CMR periodicity (80 slots) = IMR periodicity

	Ideal SINR
	-3dB

	Number of PRBs for IMR
	48

	Density for CMR/IMR
	3

	Side condition (SNR) on CMR
	0 dB

	Side condition (SNR) on IMR
	0 dB


· Table 8: L1-SINR accuracy evaluation simulation assumptions for CSI-RS-based CMR + CSI-IM
	Simulation parameters
	Comments/values

	Data channel subcarrier spacing
	The same as SSB and CSI-RS subcarrier spacing

	Measurement period (in number of measurement samples) for CMR/IMR
	1 sample

	Channel measurement resource (CMR)
	CSI-RS

	Interference measurement resource (IMR) configuration
	CSI-IM

	periodicity
	CMR periodicity (80 slots) = IMR periodicity

	Ideal SINR
	-3dB

	Number of PRBs for IMR
	48

	Density for CMR/IMR
	3

	Side condition (SNR) on CMR
	-3 dB

	Side condition (SNR) on IMR
	N/A



For L1 measurement accuracy, the CDF curves to be provided are as follows:
· Delta L1-RSRP   = (estimated L1-RSRP – ideal L1-RSRP) 	[dB]    
· Delta L1-SINR   = (estimated L1-SINR – ideal L1-SINR) 	[dB]  



· Recommended WF
· Initial discussion provided in the 1st round discussion, and companies’ view are collected.
 
	Company
	Comments

	QC
	Same comment as issue 4-3 for L1-RSRP.

	Nokia
	To align Proposals 1 and 2, we propose to revise the frequency offset of 9722 Hz to 19444 Hz, which is
· Carrier frequency offset: 19444 Hz for uni-directional

	Ericsson
	We suggest to reserve task to check simulation result in next meeting based on the assumption.



Companies views’ collection for 1st round 
Open issues 
[Moderator] View collection under each issue in Section 1.2 above. 

CRs/TPs comments collection
N/A.

Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Issue 1-1: Necessity of Test Cases for Cell Re-selection Requirement
Discussion summary on 1st round: 
· Majority view confirm the necessity of the test case, and new test case is introduced as Proposal 2. 
· For uni- vs. bi-direcitonal condition: Three companies agree to have 1 test only (either unidirectional or bidirectional) to save test effort, but no strong preference observed. For other companies, no strong view observed for this sub-bullet in P2.  
Tentative agreements:
· TC for Cell Re-selection Requirement: 
· New test case for A.7.1.1.X, Cell reselection to FR2 intra-frequency NR case for PC6 UE configured with highSpeedMeasFlagFR2-r17, DRX cycle=0.32s: 
· 1 test defined from either unidirectional or bi-directional:
· FFS unidirectional or bi-directional.  
· SMTC period = 20 ms, 
· Propagation condition: AWGN (serving cell) and AWGN with [9722] or [19444] Hz frequency offset (neighbour cell) 
Recommendations for 2nd round:
· Discussion on above tentative agreement. 
· Note: if AWGN is assumed, uni-directional should result in [9722] Hz frequency offset while bi-directional means [19444] Hz. 
· If Test setup is 1AoA based, the only difference between uni- and bi-directional should be the value of Doppler frequency offset. Companies may want to check this in 2nd round. 

	
	Issue 1-2: Necessity of Test Cases for Re-establishment Delay Requirement
Discussion summary on 1st round: 
· Majority views (4 companies) agree with Proposal 2. One company prefer to reuse existing test case but is also okay with P2.  And one company disagree to introduce re-establishment delay requirement. 
Tentative agreements:
· TC for Re-establishment Delay Requirement: 
· New test case for A.7.3.2.1.X, Intra-frequency RRC Re-establishment in FR2 for PC6 UE configured with highSpeedMeasFlagFR2-r17. 
· 1 test defined from either unidirectional or bi-directional:
· FFS unidirectional or bi-directional.  
· SMTC period = 20 ms, 
· Propagation condition: AWGN.
Recommendations for 2nd round:
· Discussion on above tentative agreement. 
· Note: if AWGN is assumed, what is the difference between uni-directional and bi-directional condition for the TC. Companies may want to check this in 2nd round.

	
	Issue 1-3: Necessity of Test Cases for Timing Related Requirement
Discussion summary on 1st round: 
· Gradual timing adjustment requirement for FR2 PC6 UE: 
· Requirement is confirmed to be tested in TC A.7.4.1.1. 
· Whether or not new test cases are needed need FFS: 
· Needed: Nokia, Ericsson
· Reuse A.7.4.1.1: Samsung, CATT, OPPO (need to confirm both tests are needed or not),
· One shot large UL timing adjustment for FR2 PC6 UE: 
· 1 company think it can be tested by TCI state switching delay test: QC
· All other companies prefer P3 or P3a. 
Tentative agreements:
· TC for Timing Related Requirement: 
· TC for gradual timing adjustment requirement for FR2 PC6 UE: 
· Option 1: Need new test case (similar as A.7.4.1.1)
· Option 2: Reuse A.7.4.1.1, and no need to define new test case. 
· TC for one shot large UL timing adjustment for FR2 PC6 UE
· Define new test case to verify one shot large UL timing adjustment requirement. 
Recommendations for 2nd round:
· Discussion on above tentative agreement. 
· Preference on Option 1 and 2 by further checking A.7.4.1.1
· Details about TC for one shot large UL timing adjustment for FR2 PC6 UE is encouraged. 

	
	Issue 1-4: Necessity of Test Cases for SSB-based RLM and BFD
Discussion summary on 1st round: 
·  Either define or not define BFD/RLM test case dedicated for FR2 PC6: 
· No new test is needed: QC, Samsung, Ericsson, Huawei
· New BFD/RML test cases are needed: Nokia, Ericsson, CATT, OPPO
Tentative agreements:
· TC for SSB-based RLM and BFD: 
· Option 1: No new SSB-based RLM/BFD test cases dedicated for FR2 PC6.
· Option 2: New TCs defined: 
· SSB-based RLM: two new TCs: 
· A.7.5.1.X	Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with SSB-based RLM RS for FR2 Power Class 6 UE
· FFS DRX or non-DRX
· FFS unidirectional or bi-directional
· A.7.5.1.X	Radio Link Monitoring In-sync Test for FR2 Pcell configured with SSB-based RLM RS for FR2 Power Class 6 UE
· FFS DRX or non-DRX
· FFS unidirectional or bi-directional
· SSB-based BFD: 
· One new TC to verify BFD and link Recovery Test based on SSB for DRX = 40ms in A.7.5.5.X.
· FFS DRX or non-DRX
· FFS unidirectional or bi-directional
· SMTC period = 20 ms, 
Recommendations for 2nd round:
· Discussion on above tentative agreement. 
· If Option 2 is preferred, further discussion on detailed condition and parameters. 

	
	Issue 1-5: Necessity of Test Cases for MAC-CE based TCI State Switch Delay Requirement
Discussion summary on 1st round: 
· Majority support P1 and detailed preference is also provided in test condition and configuration. 
Tentative agreements:
· TC for MAC-CE based TCI State Switch Delay Requirement: 
· New test case is needed for MAC CE based TCI state switching delay for FR2 PC6: A.7.5.8.X, MAC-CE based active TCI state switch for FR2 PC6 UE
· FFS unidirectional or bi-directional
· DRX cycle = 40 ms, SMTC period = 20 ms, 
· Propagation condition: AWGN 
Recommendations for 2nd round:
· Discussion on above tentative agreement. 
· Note: if AWGN is assumed, what is the difference between uni-directional and bi-directional condition for the TC. Companies may want to check this in 2nd round.

	
	Issue 1-6: Necessity of Test Cases for L3 Measurement Requirement
Discussion summary on 1st round: 
· Clear majority goes to P2 or P2a to introduce new test cases. 
· At least three companies show clear preference on non-DRX case, and one company is okay with both non-DRX and DRX. Two companies prefer P2a with DRX configuration. 
Tentative agreements:
· TC for L3 Measurement Requirement: 
· New test case is needed for A.7.6.1.X, SA event triggered reporting test without gap under non-DRX for PC6 UE
· SMTC period = 20 ms, 
· Propagation condition: AWGN (serving cell) and AWGN with 9722 Hz frequency offset (neighbour cell) 
Recommendations for 2nd round:
· Discussion on above tentative agreement. 
· It is based on the combined P2 and P2a, for non-DRX and other condition from P2a. 

	
	Issue 1-7: Necessity of Test Cases for L1-RSRP/SINR Measurement Requirement
Discussion summary on 1st round: 
· P3 and P4 for L1-RSRP and L1-SINR gains the majority support. 
Tentative agreements:
· TC for L3 Measurement Requirement: 
· New test case for A.7.6.3.2, SSB based L1-RSRP measurement when DRX is used for PC6 UE.
· DRX cycle = 40 ms, SMTC period = 20 ms, Propagation condition: AWGN with 9722 Hz frequency offset
· New test case for A.7.6.6.2, SSB based L1-SINR measurement when DRX is used for PC6 UE.
· DRX cycle = 40 ms, SMTC period = 20 ms, Propagation condition: AWGN with 9722 Hz frequency offset 
Recommendations for 2nd round:
· Discussion on above tentative agreement. 

	Sub-Topic 2
	Issue 2-1: Applicability of Set-1 and Set-2 of enhanced RRM requirements
Discussion summary on 1st round: 
· Discussion is based on the below P1 and P2: 
· P1: Define RRM test cases for both set-1 with 2 Rx beams and set-2 with 6 Rx beams
· P2: Test set 1 and 2 in different tests to reduce total number of tests. 
· Majority companies are okay with the case-by-case manner. 
Tentative agreements:
· Applicability of Set-1 and Set-2 of enhanced RRM requirements: 
	TC category 
(if confirmed in Sub-Topic 1)
	Applicability of set1 and set2
(either set1 with 2RX beams or set2 with 6RX beams, or both)

	TC for Cell Re-selection Requirement
	TBD

	TC for Re-establishment Delay Requirement
	TBD

	TC for Timing Related Requirement
	N/A (not differentiated by set1 and set2)

	TCs for SSB-based RLM and BFD
	TBD

	TC for MAC-CE based TCI State Switch Delay Requirement
	TBD (for target TCI is unknown, SSB-based TCI switching to a RS with new QCL-TypeD reference)

	TC for L3 measurement
	TBD

	TC for L1-RSRP/SINR Measurement Requirement
	TBD



Recommendations for 2nd round:
· Discussion on above tentative agreement.
· Preference is encouraged to be provided in the table. 

	
	Issue 2-2: Test configuration
Discussion summary on 1st round: 
· Discussion on other aspects of test configuration:
· Channel model: AWGN with or without Doppler shift is used in each TC discussion. 
· Uni- vs Bi-directional, and Doppler
· DRX, SMTC cycle: configuration is discussed in each TC case-by-case.  
Tentative agreements:
· Channel model for RRM test cases: 
· if AWGN is assumed, uni-directional should result in [9722] Hz frequency offset while bi-directional means [19444] Hz. 
· If Test setup is 1AoA based, the only difference between uni- and bi-directional should be the value of Doppler frequency offset. 
Recommendations for 2nd round:
· Discussion on above tentative agreement.

	[bookmark: _Hlk103383146]Sub Topic-3
	Issue 3-1: Work Load Splitting for RRM Test Case CR Drafting
Discussion summary on 1st round: 
· All companies agreed:
· Work split table to be updated after issues in Sub-Topic 1 are resolved, based on which the work splitting for RRM test cases CR drafting is planned. 
Tentative agreements:
· N/A. 
Recommendations for 2nd round:
· Work split table to be updated after issues in Sub-Topic 1 are resolved, based on which the work splitting for RRM test cases CR drafting is planned. 

	Sub Topic-4
	Issue 4-1: Measurement accuracy for FR2 HST UE
Discussion summary on 1st round: 
· Majority companies prefer to further study and confirm/disconfirm by providing more simulation results, rather than based on one company’s observation. 
Tentative agreements:
· Measurement accuracy for L1 and L3 measurement: 
· FFS
· Companies are encouraged to provide simulation results in next meeting. 
Recommendations for 2nd round:
· Confirm the above agreement and no more discussion needed in 2nd round. 

	
	Issue 4-2: L1/L3-measurement simulation result and alignment
Discussion summary on 1st round: 
· Simulation results provided based on 2 companies’ inputs. 
Tentative agreements:
· N/A. 
Recommendations for 2nd round:
· Simulation results alignment to be prepared in 2nd round.

	
	Issue 4-3: Simulation assumption further alignment for L3 measurement
Discussion summary on 1st round: 
· Comments and revisions are provided based on Nokia’s P2. 
Tentative agreements:
· Confirm the simulation assumptions provided in R4-2209525, except:
· FFS AWGN with 9722Hz and 19444 Hz offset between desired and interfering cells, respectively for uni- and bi-directional cases
· use SINR = -6dB only, and no need to consider “FFS: -8dB, -7dB”. 
Recommendations for 2nd round:
· Suggest to revise Nokia’s LLS assumption Tdoc (R4-2209525) for approval.  
· Discussion on above tentative agreement.
· Can only the worst case (bi-directional with 19444Hz) be considered?

	
	Issue 4-4: Simulation assumption further alignment for L1 measurement
Discussion summary on 1st round: 
· Comments and revisions are provided based on Nokia’s P2. 
Tentative agreements:
· Confirm the simulation assumptions provided in R4-2209525, except:
· FFS AWGN with 9722Hz and 19444 Hz offset between desired and interfering cells, respectively for uni- and bi-directional cases
Recommendations for 2nd round:
· Suggest to revise Nokia’s LLS assumption Tdoc (R4-2209525) for approval.  
· Discussion on above tentative agreement.
· Can only the worst case (bi-directional with 19444Hz) be considered?



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Sub-Topic 1: Scope of RRM Performance Requirements 
Issue 1-1: Necessity of Test Cases for Cell Re-selection Requirement 
Discussion summary on 1st round: 
· Majority view confirm the necessity of the test case, and new test case is introduced as Proposal 2. 
· For uni- vs. bi-direcitonal condition: Three companies agree to have 1 test only (either unidirectional or bidirectional) to save test effort, but no strong preference observed. For other companies, no strong view observed for this sub-bullet in P2.  
Tentative agreements:
· TC for Cell Re-selection Requirement: 
· New test case for A.7.1.1.X, Cell reselection to FR2 intra-frequency NR case for PC6 UE configured with highSpeedMeasFlagFR2-r17, DRX cycle=0.32s: 
· 1 test defined from either unidirectional or bi-directional:
· FFS unidirectional or bi-directional.  
· SMTC period = 20 ms, 
· Propagation condition: AWGN (serving cell) and AWGN with [9722] or [19444] Hz frequency offset (neighbour cell) 
Recommendations for 2nd round:
· Discussion on above tentative agreement. 
· Note: if AWGN is assumed, uni-directional should result in [9722] Hz frequency offset while bi-directional means [19444] Hz. 
· If Test setup is 1AoA based, the only difference between uni- and bi-directional should be the value of Doppler frequency offset. Companies may want to check this in 2nd round.

	Company
	Comments

	Ericsson
	We support Bi-directional case to verify highest Doppler frequency offset.

	Samsung
	Considering AWGN will be used, the only difference between uni- and bi-directional should be the value of Doppler frequency offset. 
We are okay to consider only one test (either from uni- or bi-directional), as long as the Doppler frequency offset value is corresponding to the test specified. 
Bi-directional is also okay to us, considering higher Doppler with more stringent condition.

	QC
	We can compromise to introduce this test if RLM/BFD, connection re-establishment delay test, and UL gradual timing test are not introduced.

	Nokia
	The bi-directional case can be used as a starting point.

	Huawei
	Unidirectional or bidirectional are possible deployment in practical. Suggest to include both 9722 and 19444 Hz in test and create an applicability rule, e.g., UE needs to be tested with one of the tests in either Unidirectional or bidirectional scenarios.

	OPPO
	From the perspective of measure delay, same requirement is applied for both uni-directional and bi-directional modes. Therefore test one mode is sufficient.
We can support bi-directional mode, if the test case is introduced.

	CATT
	For unidirectional and bidirectional scenarios, the dropper frequency offset are different. the requirements of the delay are also different. We still prefer to include both of them in test. If only one is considered for test burden, either bi-directional or uni-directional is fine. 

	ZTE
	Support verifying bi-directional case due to higher Doppler frequency offset.




Issue 1-2: Necessity of Test Cases for Re-establishment Delay Requirement
Discussion summary on 1st round: 
· Majority views (4 companies) agree with Proposal 2. One company prefer to reuse existing test case but is also okay with P2.  And one company disagree to introduce re-establishment delay requirement. 
Tentative agreements:
· TC for Re-establishment Delay Requirement: 
· New test case for A.7.3.2.1.X, Intra-frequency RRC Re-establishment in FR2 for PC6 UE configured with highSpeedMeasFlagFR2-r17. 
· 1 test defined from either unidirectional or bi-directional:
· FFS unidirectional or bi-directional.  
· SMTC period = 20 ms, 
· Propagation condition: AWGN.
Recommendations for 2nd round:
· Discussion on above tentative agreement. 
· Note: if AWGN is assumed, what is the difference between uni-directional and bi-directional condition for the TC. Companies may want to check this in 2nd round.

	Company
	Comments

	Ericsson
	Uni-directional is enough.

	Samsung
	Considering AWGN will be used, the only difference between uni- and bi-directional should be the value of Doppler frequency offset. 
We are okay to consider only one test (either from uni- or bi-directional), as long as the Doppler frequency offset value is corresponding to the test specified. 
Either uni- or bi-directional test are okay to us. 

	QC
	If we agree to introduce idle mode cell re-selection test, we suggest to skip this re-establishment test to reduce the number of tests, as the functionality enhancement verified is overlapping with connected mode neighboring cell identification. Moreover, given the fixed trajectory, connection re-establishment is unlikely to happen. 

	Nokia
	The bi-directional case can be used as a starting point, but can return to the uni-directional case if necessary.

	Huawei
	Same comments as in issue 1-1

	OPPO
	Share the same view as QC, we prefer to skip this test.

	CATT
	Either uni- or bi-directional test is okay for us. Or if the test in 1-1 is uni-directional, the other can be used in this case. 

	ZTE
	Either uni- or bi-directional test are fine to us.



Issue 1-3: Necessity of Test Cases for Timing Related Requirement
Discussion summary on 1st round: 
· Gradual timing adjustment requirement for FR2 PC6 UE: 
· Requirement is confirmed to be tested in TC A.7.4.1.1. 
· Whether or not new test cases are needed need FFS: 
· Needed: Nokia, Ericsson
· Reuse A.7.4.1.1: Samsung, CATT, OPPO (need to confirm both tests are needed or not),
· One shot large UL timing adjustment for FR2 PC6 UE: 
· 1 company think it can be tested by TCI state switching delay test: QC
· All other companies prefer P3 or P3a. 
Tentative agreements:
· TC for Timing Related Requirement: 
· TC for gradual timing adjustment requirement for FR2 PC6 UE: 
· Option 1: Need new test case (similar as A.7.4.1.1)
· Option 2: Reuse A.7.4.1.1, and no need to define new test case. 
· TC for one shot large UL timing adjustment for FR2 PC6 UE
· Define new test case to verify one shot large UL timing adjustment requirement. 
Recommendations for 2nd round:
· Discussion on above tentative agreement. 
· Preference on Option 1 and 2 by further checking A.7.4.1.1
· Details about TC for one shot large UL timing adjustment for FR2 PC6 UE is encouraged. 

	Company
	Comments

	Ericsson
	Option 1 or Option 2. Literally, Option2, i.e. A.7.4.1.1 anyway shall be modified with Tq mentioned by OPPO in the 1st round discussion and propagation channel shall add Doppler frequency offset. 

	Samsung
	For gradual timing adjustment: Both Option 1 and Option 2 are okay for us, and we are open to discuss OPPO’s proposal for have only adjustment value = 8*Ts for Test 1, in the original A.7.4.1.1. 
For one shot large UL timing adjustment, considering new timing requirement is given, we think new test case is needed, which should be straightforward. So tentative agreement is okay to us. 

	QC
	Thanks Samsung for pointing out the legacy test for gradual timing adjustment. However, if we consider legacy in LTE HST context, LTE HST has similar change for Tq, but no additional tests are introduced. In fact, when we increase Tq, it’s an unconditional relaxation for UE because UE is allowed to make a larger adjustment when it wants, but not forced to do it. The potential performance degradation is actually on the base station side, how can base station keeps up with the larger Tq step. Therefore, UE test on this requirement change is not necessary.
For one shot large timing adjustment, since it is after TCI state switch, it can be tested in TCI state switch delay test.
Table 7.1.2-2: Tq Maximum Autonomous Time Adjustment Step when the UE is not configured with highSpeedEnhMeasFlag2-r16
	Downlink Bandwidth (MHz)
	Tq_

	1.4
	17.5*TS

	3
	9.5*TS

	5
	5.5*TS

	10
	3.5*TS

	Note:	TS is the basic timing unit defined in TS 36.211



Table 7.1.2-3: Tq Maximum Autonomous Time Adjustment Step when the UE is configured with highSpeedEnhMeasFlag2-r16
	Downlink Bandwidth (MHz)
	Tq_

	1.4
	17.5*TS

	3
	9.5*TS

	≥ 5
	5.5*TS

	Note:	TS is the basic timing unit defined in TS 36.211




	Nokia
	Option 1 is our preference, but we are open to discuss Option 2, in particular, how A.7.4.1.1 is reused. 
Agree with the tentative agreement that new test cases are defined to verify one shot large UL timing adjustment requirement. We are open to discuss if one shot large UL timing adjustment is combined with the test for MAC-CE based TCI State Switch Delay.

	Huawei
	Option 1. But we would like to know the details of how to reuse the existing test, if it is reasonable, we are open.

	OPPO
	For gradual timing adjustment, we prefer to not define new test cases. 
For one shot large UL timing adjustment, agree new test cases are needed and we prefer to combine it with MAC-CE based TCI switch.

	CATT
	For gradual timing adjustment, prefer not define new test case. In option 2, the wording of reusing A.7.4.1.1 is not exact right. 
For one shot large UL timing adjustment, agree on new test case. 

	ZTE
	No strong preference betwen Option 1 and Option 2. The tentative agreements is fine to us.



Issue 1-4: Necessity of Test Cases for SSB-based RLM and BFD
Discussion summary on 1st round: 
·  Either define or not define BFD/RLM test case dedicated for FR2 PC6: 
· No new test is needed: QC, Samsung, Ericsson, Huawei
· New BFD/RML test cases are needed: Nokia, Ericsson, CATT, OPPO
Tentative agreements:
· TC for SSB-based RLM and BFD: 
· Option 1: No new SSB-based RLM/BFD test cases dedicated for FR2 PC6.
· Option 2: New TCs defined: 
· SSB-based RLM: two new TCs: 
· A.7.5.1.X	Radio Link Monitoring Out-of-sync Test for FR2 Pcell configured with SSB-based RLM RS for FR2 Power Class 6 UE
· FFS DRX or non-DRX
· FFS unidirectional or bi-directional
· A.7.5.1.X	Radio Link Monitoring In-sync Test for FR2 Pcell configured with SSB-based RLM RS for FR2 Power Class 6 UE
· FFS DRX or non-DRX
· FFS unidirectional or bi-directional
· SSB-based BFD: 
· One new TC to verify BFD and link Recovery Test based on SSB for DRX = 40ms in A.7.5.5.X.
· FFS DRX or non-DRX
· FFS unidirectional or bi-directional
· SMTC period = 20 ms, 
Recommendations for 2nd round:
· Discussion on above tentative agreement. 
· If Option 2 is preferred, further discussion on detailed condition and parameters. 

	Company
	Comments

	Ericsson
	We’re OK with Option1 or Option 2. One case from RLM/BFD and L1-RSRP is enough.  

	Samsung
	We are okay with Option 1 to skip TCs for both RLM and BFD. 

	QC
	Support option 1. If we agree to introduce idle mode cell re-selection test, we suggest to skip RLM/BFD tests to reduce the number of tests, as the functionality enhancement verified is overlapping with L1-RSRP measurement (Rx beam sweeping on serving cell beams). Moreover, given the fixed trajectory, RLF/BFR are unlikely to happen.

	Nokia
	Support Option 2 since enhanced requirements are defined for FR2 HST. We are open to discuss which test cases to define.

	OPPO
	Can compromise to option 1.

	CATT
	Support option 2. Fine to drop the second test case for RLM

	ZTE
	Option 1 is acceptable for us.



Issue 1-5: Necessity of Test Cases for MAC-CE based TCI State Switch Delay Requirement
Discussion summary on 1st round: 
· Majority support P1 and detailed preference is also provided in test condition and configuration. 
Tentative agreements:
· TC for MAC-CE based TCI State Switch Delay Requirement: 
· New test case is needed for MAC CE based TCI state switching delay for FR2 PC6: A.7.5.8.X, MAC-CE based active TCI state switch for FR2 PC6 UE
· FFS unidirectional or bi-directional
· DRX cycle = 40 ms, SMTC period = 20 ms, 
· Propagation condition: AWGN 
Recommendations for 2nd round:
· Discussion on above tentative agreement. 
· Note: if AWGN is assumed, what is the difference between uni-directional and bi-directional condition for the TC. Companies may want to check this in 2nd round.

	Company
	Comments

	Ericsson
	We suggest unidirectional condition with Doppler 9722Hz.

	Samsung
	Ericsson’s preference for unidirectional with Doppler 9722 Hz is okay to us. The intention is just for TC number reduction and no technical reason. 

	QC
	Suggest to consider non-DRx and uni-directional model. 

	Nokia
	Support the tentative agreement. 
What is the rationale behind Doppler 9722 Hz?

	Huawei
	Same comments as issue 1-1.

	OPPO
	Prefer uni-directional case. The typical scenario for one-shot large UL timing adjustment is uni-directional case, and we think MAC-CE based TCI switch delay can be combined with one-shot large timing adjustment.
And DRX should be configured as OFF, since the TCI switch delay is irrelevant to DRX.

	CATT
	Fine with uni-directional case. 

	ZTE
	Support the tentative agreement and prefer uni-directional case.



Issue 1-6: Necessity of Test Cases for L3 Measurement Requirement
Discussion summary on 1st round: 
· Clear majority goes to P2 or P2a to introduce new test cases. 
· At least three companies show clear preference on non-DRX case, and one company is okay with both non-DRX and DRX. Two companies prefer P2a with DRX configuration. 
Tentative agreements:
· TC for L3 Measurement Requirement: 
· New test case is needed for A.7.6.1.X, SA event triggered reporting test without gap under non-DRX for PC6 UE
· SMTC period = 20 ms, 
· Propagation condition: AWGN (serving cell) and AWGN with 9722 Hz frequency offset (eighbor cell) 
Recommendations for 2nd round:
· Discussion on above tentative agreement. 
· It is based on the combined P2 and P2a, for non-DRX and other condition from P2a. 

	Company
	Comments

	Ericsson
	We prefer bi-directional condition with 19444Hz

	Samsung
	As commented for Issue 4-3/4, the worst case of bi-directional with 19444Hz frequency offset is preferred.  Except for that part, the tentative agreement is okay to us.  

	QC
	We can support tentative agreement, also fine with Samsung and Ericsson’s suggestion.
Support non-DRx since it is a common use case for CPE.

	Nokia
	The bi-directional case can be used as a starting point and propose DRX (e.g., 40 ms). 

	Huawei
	Fine with the tentative agreement.

	OPPO
	Support the tentative agreement.

	CATT
	Fine with the tentative agreements and prefer non-DRX mode. 

	ZTE
	Support the tentative agreement.



Issue 1-7: Necessity of Test Cases for L1-RSRP/SINR Measurement Requirement
Discussion summary on 1st round: 
· P3 and P4 for L1-RSRP and L1-SINR gains the majority support. 
Tentative agreements:
· TC for L3 Measurement Requirement: 
· New test case for A.7.6.3.2, SSB based L1-RSRP measurement when DRX is used for PC6 UE.
· DRX cycle = 40 ms, SMTC period = 20 ms, Propagation condition: AWGN with 9722 Hz frequency offset
· New test case for A.7.6.6.2, SSB based L1-SINR measurement when DRX is used for PC6 UE.
· DRX cycle = 40 ms, SMTC period = 20 ms, Propagation condition: AWGN with 9722 Hz frequency offset 
Recommendations for 2nd round:
· Discussion on above tentative agreement. 

	Company
	Comments

	Ericsson
	We prefer bi-directional condition with 19444Hz

	Samsung
	As commented for Issue 4-3/4, the worst case of bi-directional with 19444Hz frequency offset is preferred.  Except for that part, the tentative agreement is okay to us.  

	QC
	We can support tentative agreement except consider non-DRx instead of DRx = 40ms, also fine with Samsung and Ericsson’s suggestion.
And new test case for L1-SINR is needed only when the enhancement is agreed. Otherwise, we don’t need L1-SINR test.

	Nokia
	Support the tentative agreement.

	Huawei
	Support the Tentative agreement, open to DRX cycle=40ms or non-DRX.

	OPPO
	The main bullet is for L1 measurement, rather than for L3 measurement?
We are fine to use bi-directional condition with 19444Hz.
For L1-SINR, prefer to wait conclusion for core part.

	CATT
	For L1-RSRP, as we prefer to use uni-directional case in other issues above. Fine to use bi-directional in this case. 
Wait for conclusion for core part.

	ZTE
	Support the tentative agreement.



Sub-Topic 2: RRM Test Configuration and Applicability
Issue 2-1: Applicability of Set-1 and Set-2 of enhanced RRM requirements
Discussion summary on 1st round: 
· Discussion is based on the below P1 and P2: 
· P1: Define RRM test cases for both set-1 with 2 Rx beams and set-2 with 6 Rx beams
· P2: Test set 1 and 2 in different tests to reduce total number of tests. 
· Majority companies are okay with the case-by-case manner. 
Tentative agreements:
· Applicability of Set-1 and Set-2 of enhanced RRM requirements: 
	TC category 
(if confirmed in Sub-Topic 1)
	Applicability of set1 and set2
(either set1 with 2RX beams or set2 with 6RX beams, or both)

	[bookmark: _Hlk103617732]TC for Cell Re-selection Requirement
	TBD

	TC for Re-establishment Delay Requirement
	TBD

	TC for Timing Related Requirement
	N/A (not differentiated by set1 and set2)

	TCs for SSB-based RLM and BFD
	TBD

	TC for MAC-CE based TCI State Switch Delay Requirement
	TBD (for target TCI is unknown, SSB-based TCI switching to a RS with new QCL-TypeD reference)

	TC for L3 measurement
	TBD

	TC for L1-RSRP/SINR Measurement Requirement
	TBD



Recommendations for 2nd round:
· Discussion on above tentative agreement.
· Preference is encouraged to be provided in the table.

	Company
	Comments

	Ericsson
		TC for Cell Re-selection Requirement
	Bi-directional

	TC for Re-establishment Delay Requirement
	Uni-directional

	TC for Timing Related Requirement
	N/A (not differentiated by set1 and set2)

	TCs for SSB-based RLM and BFD
	Bi-directional, if applicable

	TC for MAC-CE based TCI State Switch Delay Requirement
	Uni-directional (for target TCI is unknown, SSB-based TCI switching to a RS with new QCL-TypeD reference)

	TC for L3 measurement
	Bi-directional

	TC for L1-RSRP/SINR Measurement Requirement
	Bi-directional




	Samsung
	Moderator: The original intention is for the discussion on applicability of Set-1 and Set-2
Samsung: From company perspective, the preference is provided: 
	TC for Cell Re-selection Requirement
	Set-2

	TC for Re-establishment Delay Requirement
	Set-2

	TC for Timing Related Requirement
	N/A (not differentiated by set1 and set2)

	TCs for SSB-based RLM and BFD
	Set-1

	TC for MAC-CE based TCI State Switch Delay Requirement
	Set-1 (for target TCI is unknown, SSB-based TCI switching to a RS with new QCL-TypeD reference)

	TC for L3 measurement
	Set-2

	TC for L1-RSRP/SINR Measurement Requirement
	Set-1





	QC
	
	TC for Cell Re-selection Requirement
	Set-2

	TC for Re-establishment Delay Requirement
	Set-1

	TC for Timing Related Requirement
	N/A (not differentiated by set1 and set2)

	TCs for SSB-based RLM and BFD
	Set-2 (if introduced)

	TC for MAC-CE based TCI State Switch Delay Requirement
	Set-1 (for target TCI is unknown, SSB-based TCI switching to a RS with new QCL-TypeD reference)

	TC for L3 measurement
	Set-2

	TC for L1-RSRP/SINR Measurement Requirement
	Set-2





	Nokia
	
	TC for Cell Re-selection Requirement
	Set-2

	TC for Re-establishment Delay Requirement
	Set-2

	TC for Timing Related Requirement
	N/A (not differentiated by set1 and set2)

	TCs for SSB-based RLM and BFD
	Set-1

	TC for MAC-CE based TCI State Switch Delay Requirement
	Set-1 (for target TCI is unknown, SSB-based TCI switching to a RS with new QCL-TypeD reference)

	TC for L3 measurement
	Set-1

	TC for L1-RSRP/SINR Measurement Requirement
	Set-1





	OPPO
	Agree to separate set-1 and set-2 to different test cases. The number of Rx beam and uni/bi-directional deployment modes can be discussed separately. Our views are shown below.
	
	Set-1 or set-2
	Uni/bi-directional mode

	TC for Cell Re-selection Requirement
	Set-2
	Bi-directional based on the comments in issue 1-1

	TC for Re-establishment Delay Requirement
	skip

	TC for Timing Related Requirement
	N/A (not differentiated by set1 and set2)
	N/A (not differentiated by Uni/bi-directional mode)

	TCs for SSB-based RLM and BFD
	skip

	TC for MAC-CE based TCI State Switch Delay Requirement
	Set-1 (for target TCI is unknown, SSB-based TCI switching to a RS with new QCL-TypeD reference)
	uni-directional mode based on the comments in issue 1-5

	TC for L3 measurement
	Set-2
	uni-directional or bi-directional mode based on the comments in issue 1-6

	TC for L1-RSRP/SINR Measurement Requirement
	Set-1
	bi-directional mode based on the comments in issue 1-7




	CATT
		TC category 
(if confirmed in Sub-Topic 1)
	Applicability of set1 and set2
(either set1 with 2RX beams or set2 with 6RX beams, or both)

	TC for Cell Re-selection Requirement
	Either Set 1 or Set 2

	TC for Re-establishment Delay Requirement
	Different one from the above case

	TC for Timing Related Requirement
	N/A (not differentiated by set1 and set2)

	TCs for SSB-based RLM and BFD
	Set 1

	TC for MAC-CE based TCI State Switch Delay Requirement
	Set 1

	TC for L3 measurement
	Set 2

	TC for L1-RSRP/SINR Measurement Requirement
	Set 2






Issue 2-2: Test configuration
Discussion summary on 1st round: 
· Discussion on other aspects of test configuration:
· Channel model: AWGN with or without Doppler shift is used in each TC discussion. 
· Uni- vs Bi-directional, and Doppler
· DRX, SMTC cycle: configuration is discussed in each TC case-by-case.  
Tentative agreements:
· Channel model for RRM test cases: 
· if AWGN is assumed, uni-directional should result in [9722] Hz frequency offset while bi-directional means [19444] Hz. 
· If Test setup is 1AoA based, the only difference between uni- and bi-directional should be the value of Doppler frequency offset. 
Recommendations for 2nd round:
· Discussion on above tentative agreement.

	Company
	Comments

	Ericsson
	We’re OK with tentative agreement.

	Samsung
	Tentative agreement is okay to us. 
Furthermore, DRX, SMTC cycle’s configuration can be discussed in each TC case-by-case, so no need an agreement here.    

	QC
	Support tentative agreement.

	Nokia
	Tentative agreement is fine.

	Huawei
	The tentative agreement is fine.


	OPPO
	Support the tentative agreement.

	CATT
	Fine with the tentative agreement

	ZTE
	Support the tentative agreement.



Sub-Topic 3: Work Splitting for RRM Test Case CR Drafting 
Issue 3-1: Work Load Splitting for RRM Test Case CR Drafting
Discussion summary on 1st round: 
· All companies agreed:
· Work split table to be updated after issues in Sub-Topic 1 are resolved, based on which the work splitting for RRM test cases CR drafting is planned. 
Tentative agreements:
· N/A. 
Recommendations for 2nd round:
· Work split table to be updated after issues in Sub-Topic 1 are resolved, based on which the work splitting for RRM test cases CR drafting is planned. 

	Company
	Comments

	Samsung
	When the TC list is agreeable, work split can be discussed then. 

	
	



Sub-Topic 4: Measurement Accuracy Requirement for FR2 HST UE 
Issue 4-1: Measurement accuracy for FR2 HST UE
Discussion summary on 1st round: 
· Majority companies prefer to further study and confirm/disconfirm by providing more simulation results, rather than based on one company’s observation. 
Tentative agreements:
· Measurement accuracy for L1 and L3 measurement: 
· FFS
· Companies are encouraged to provide simulation results in next meeting. 
Recommendations for 2nd round:
· Confirm the above agreement and no more discussion needed in 2nd round. 

	Company
	Comments

	Ericsson
	Support Tentative agreements

	Samsung
	We support to further study measurement accuracy for L1/L3 measurement. 

	QC
	We believe theoretical analysis is also important for measurement accuracy, therefore can we add “simulation results and/or theoretical analysis”?

	Nokia
	Support simulation studies to evaluate L1 and L3 measurement accuracy.

	CATT
	Support further study



Issue 4-2: L1/L3-measurement simulation result and alignment
Discussion summary on 1st round: 
· Simulation results provided based on 2 companies’ inputs. 
Tentative agreements:
· N/A. 
Recommendations for 2nd round:
· Simulation results alignment to be prepared in 2nd round.

	Company
	Comments

	Moderator
	To Nokia: I think R4-2210214 is reserved but no Tdoc has been uploaded. 
My original thought is this Tdoc is reserved for simulation results alignment by collecting all results. But seems it may be a late contribution submission. So pls let me know the plan for this Tdoc.  

	Nokia
	draft R4-2210214 [103e] L3nL1 meas accuracy simulations v01.XLSX (simulation result alignment) is uploaded to the following directory: Inbox / Drafts / [103-e][222] NR_HST_FR2_RRM_2 / Round 2/
The tdoc contains simulation results from Huawei and Nokia which are the only companies contributed simulation results at this meeting. Simulation results alignment can be performed when more simulation results are contributed from different companies.



Issue 4-3: Simulation assumption further alignment for L3 measurement
Discussion summary on 1st round: 
· Comments and revisions are provided based on Nokia’s P2. 
Tentative agreements:
· Confirm the simulation assumptions provided in R4-2209525, except:
· FFS AWGN with 9722Hz and 19444 Hz offset between desired and interfering cells, respectively for uni- and bi-directional cases
· use SINR = -6dB only, and no need to consider “FFS: -8dB, -7dB”. 
Recommendations for 2nd round:
· Suggest to revise Nokia’s LLS assumption Tdoc (R4-2209525) for approval.  
· Discussion on above tentative agreement.
· Can only the worst case (bi-directional with 19444Hz) be considered?

	Company
	Comments

	Ericsson
	Only bi-directional with 19444Hz is OK. Use SINR = -6dB only.

	Samsung
	Since there is only AWGN case here, we think only considering the worst case (bi-directional with 19444Hz) can be enough. 

	Nokia
	Bi-directional 19444 Hz can be used as a starting point.



Issue 4-4: Simulation assumption further alignment for L1 measurement
Discussion summary on 1st round: 
· Comments and revisions are provided based on Nokia’s P2. 
Tentative agreements:
· Confirm the simulation assumptions provided in R4-2209525, except:
· FFS AWGN with 9722Hz and 19444 Hz offset between desired and interfering cells, respectively for uni- and bi-directional cases
Recommendations for 2nd round:
· Suggest to revise Nokia’s LLS assumption Tdoc (R4-2209525) for approval.  
· Discussion on above tentative agreement.
· Can only the worst case (bi-directional with 19444Hz) be considered?

	Company
	Comments

	Ericsson
	Only bi-directional with 19444Hz is ok. 

	Samsung
	As commented in Issue 4-3 for L3 measurement, only the worst case (bi-directional with 19444Hz) to be considered is enough. 

	Nokia
	Bi-directional 19444 Hz can be used as a starting point.




Summary for 2nd round 
Based on 2nd round discussion: 
· WF is drafted based on the proposed tentative agreement in the 1st round summary. 
· LLS assumption is discussed. 
· Simulation result for L1/L3 measurements is provided, which is to be captured in R4-2210214



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on RRM performance requirement for FR2 HST 
	Samsung
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2209525
	Link simulation assumptions for L1 and L3 measurement accuracy for FR2 HST scenarios
	Nokia and NSB
	Revised
	



2nd round 
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2210609
	WF on RRM performance requirement for FR2 HST
	Samsung
	Agreeable
	

	R4-2211154 (revised from R4-2209525)
	Link simulation assumptions for L1 and L3 measurement accuracy for FR2 HST scenarios
	Nokia and NSB
	Withdrawn
	Revised version. 

	R4-220952
	Link simulation assumptions for L1 and L3 measurement accuracy for FR2 HST scenarios
	Nokia and NSB
	Agreeable, but need to capture the following WF in the Chairman Notes: 
Simulation assumption further alignment for L3 measurement
Way Forward:
1. Confirm the simulation assumptions provided in R4-2209525, except:
111. AWGN with 19444 Hz offset between desired and interfering cells, for bi-directional case
111. use SINR = -6dB only, and no need to consider “FFS: -8dB, -7dB”. 

Simulation assumption further alignment for L1 measurement
Way Forward:
1. Confirm the simulation assumptions provided in R4-2209525, except:
AWGN with 19444 Hz offset for bi-directional case
	Original version

	R4-2210214
	Simulation results for measurement accuracy for FR2 HST
	Nokia and NSB
	Noted
	



Annex 
Contact information
	Company
	Name
	Email address

	Samsung
	Wang, He (Jackson)
	h0809.wang@samsung.com

	Nokia, Nokia Shanghai Bell
	Anthony Lo
	Anthony.Lo@nokia.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)

