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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.
Rel-17 NR feMIMO is a RAN1 leading WI, in which the following items are identified for having RAN4 RRM requirement impact, based on previous RAN4 discussion:
· Unified TCI state switching
· L1-RSRP measurement for inter-cell beam management
· TRP specific beam failure recovery 
In RAN4 meeting #102-e, main tasks within the RRM core work scope have completed. In the last RAN4 meeting #103-e, RAN4 has started to discuss on RRM performance requirements and test cases. In the subsequent meetings, discussion will focus on the feMIMO RRM performance requirement of the above aspects for Release-17, following the WF R4-2210617.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA
As the rapporteur company for Rel-17 MIMO further enhancement WI, we would like to suggest the following candidate target of 1st and 2nd round email discussion: 
· 1st round: Collect more views on all topics and to get progress as much as possible: 
· 2nd round: Based on results from 1st round, complete outstanding issues and reach the consensus on test case CRs and the WF.
[bookmark: _GoBack]This discussion summary includes the topics for FeMIMO RRM performance requirements in [104-e][222] NR_feMIMO_RRM_2, AI 9.17.3 of RAN4#104e meeting. R4-2214142 is the first round discussion summary.
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	Samsung (Moderator)
	Yiyan Zhang
	yiyan.zhang@samsung.com

	MediaTek
	Chih-Kai Yang
	ck.yang@mediatek.com

	Apple
	Manasa Raghavan
	Manasa.raghavan@apple.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)
Topic #1: Unified TCI State Switching
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Discussion on the test cases for unified TCI state switching
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2213175
	Samsung
	Observation 1: The following test cases for Rel-17 unified TCI state switching can be introduced.
	

Test Case
	Scenario
	Key Configurations

	Unified TCI state switching
	1
	EN-DC + FR2 + Serving Cell
	Joint TCI + not in the active list

	
	2
	EN-DC + FR2 + Serving Cell
	UL TCI + PL-RS is not maintained

	
	3
	EN-DC + FR2 + Cell with different PCI
	DL TCI + not in the active list

	
	4
	NR SA + FR2 + Serving Cell
	Joint TCI + not in the active list

	
	5
	NR SA + FR2 + Serving Cell
	UL TCI + PL-RS is not maintained

	
	6
	NR SA + FR2 + Cell with different PCI
	DL TCI + not in the active list




	R4-2213487
	Huawei, HiSilicon
	Proposal 1: For R17 unified TCI state switch testing, it is suggested only to test MAC-CE based beam indication.
Proposal 2: The existing test method of MAC-CE based active TCI state switching in R15/R16 can be used as reference for R17 DL/joint TCI state switching testing.
Proposal 3: The existing test method of MAC-CE based UL spatial relation switching in R15/R16 can be used as reference for R17 UL TCI state switching testing.
Proposal 4: New TCI configurations for R17 unified TCI shall be introduced for defining R17 unified TCI switching delay tests.
Proposal 5: The TCI configurations for R17 unified TCI switching delay tests can be defined as Table 1.
Table 1: TCI configurations for unified TCI state switching delay test
	Test case
	TCI state 0
	TCI state 1

	DL TCI state switching associated with different PCI
	DL TCI state 0:
referenceSignal is CSI-RS which is QCL’d to SSB0.
SSB0 is associated with serving PCI
	DL TCI state 1:
referenceSignal is CSI-RS which is QCL’d to SSB1.
SSB1 is associated with non-serving PCI.

	Joint TCI state switching associated with serving PCI
	Joint TCI state 0:
referenceSignal is CSI-RS which is QCL’d to SSB0.
SSB0 is associated with serving PCI.
PL-RS is same CSI-RS for referenceSignal.
	Joint TCI state 1:
referenceSignal is CSI-RS which is QCL’d to SSB1.
SSB0 is associated with serving PCI.
PL-RS is same CSI-RS for referenceSignal.

	UL TCI state switching associated with serving PCI
	UL TCI state 0:
referenceSignal is SSB0.
SSB0 is associated with serving PCI
PL-RS is CSI-RS which is QCL’d to SSB0.
	UL TCI state 1:
referenceSignal is SSB1.
SSB1 is associated with serving PCI.
PL-RS is CSI-RS which is QCL’d to SSB1.


Proposal 6: The parameter ‘unifiedtci-StateType’ shall be configured to serving cell in R17 unified TCI state switching tests, where unifiedtci-StateType is indicated as ‘SeparateULDL’ for DL TCI and UL TCI switching tests and indicated as ‘JointULDL’ for joint TCI switching tests.


	R4-2213174
	Samsung
	DraftCR, introduce RRM test configurations for FeMIMO test, including UL TCI and CSI-RS 

	R4-2213488
	Huawei, HiSilicon
	DraftCR, introducing unified TCI configuration for the test cases

	R4-2213885
	ZTE Corporation
	DraftCR, introducing test case of unified TCI state switching for EN-DC joint TCI

	R4-2213173
	Samsung
	DraftCR, introducing test case of unified TCI state switching for EN-DC UL TCI

	R4-2211861
	Apple
	DraftCR, introducing test case of unified TCI state switching for EN-DC DL TCI from cell with different PCI

	R4-2212518
	MediaTek Inc.
	DraftCR, introducing test case of unified TCI state switching for NR-SA joint TCI

	R4-2213946
	Ericsson
	DraftCR, introducing test case of unified TCI state switching for NR-SA UL TCI

	R4-2212669
	vivo
	DraftCR, introducing test case of unified TCI state switching for NR-SA DL TCI from cell with different PCI



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1
Test procedure for unified TCI state switching
Sub-topic description: discussion on the test procedures
Open issues and candidate options before e-meeting:
Issue 1-1-1: Ending point for DL TCI state switching test case
· Proposals:
· Option 1: Follow the same logic of R16 TCI state switching test case
· continue to receive on TCI state 0 till xxx and start receiving on TCI state 1 after yyy
· Option 2: other solution
· Recommended WF
· If no better solution, Option 1 is preferred.

Issue 1-1-2: Ending point for UL TCI state switching test case
· Proposals
· Option 1: Follow the same logic of R16 uplink spatial test case, i.e. 
· continue to transmit PUCCH on UL TCI state 0 before xxx and start transmitting PUCCH on UL TCI state 1 from yyy
· Option 2: In the test only check the core requirement, i.e. 
·  start transmitting PUCCH on UL TCI state 1 from yyy
· Option 3: Other solution
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Issue 1-1-3: Time T1 in UL and Joint TCI test case
· Proposals:
· Option 1: Follow the same logic of R16 test case
· T1 = 0.2ms and T2 = 2ms for L1-RSRP report
· Option 2: Longer T1 is set in the test case for UE report L1-RSRP measurement results before T2
· e.g.T1 = 2ms
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Issue 1-1-4: Test requirement in Joint TCI test case
· Proposals:
· Option 1: Separate DL/UL requirements in the joint TCI test case
· Option 2: unified DL/UL requirement in the joint TCI test case, through max(DL TCI state switch delay, UL TCI state switch delay)
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Issue 1-1-5: When to start transmitting SSB1 in the UL and Joint TCI test case
· Proposals
· Option 1: At the beginning of T2, the SSB corresponding to TCI state 1 starts transmitting.
· Option 2: Before the beginning of the test case
· Recommended WF
· Companies’ views are collected in 1st round discussion.
· Depending on issue 1-1-3

Sub-topic 1-2
Test configuration for unified TCI state switching
Sub-topic description: discussion on the test configurations
Open issues and candidate options before e-meeting:
Issue 1-2-1: Pathloss RS in joint TCI test case
· Proposals
· Option 1: Configure Pathloss RS in joint TCI case
· Option 1a: Pathloss RS is maintained
· Option 1b: Pathloss RS is not maintained
· Option 2: Do not configure Pathloss RS in joint TCI case
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Issue 1-2-2: Pathloss RS in UL (and joint TCI) test case
· Proposals
· Option 1: Use CSI-RS as the Pathloss RS in the test case, and the CSI-RS is QCLed Type-D with the corresponding SSB
· Option 1a: Reuse existing CSI-RS configuration in 38.133
· Option 1b: Introduce new configuration of CSI-RS for pathloss RS (Periodic CSI-RS with repetition on)
· Option 2: Use the same SSB as Pathloss RS
· Option 3: other solution
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Issue 1-2-3: Introduce new unified TCI state configurations
· Proposals
· Option 1: Introduce separate DL, UL and joint TCI state configuration in unified TCI configuration section
· Option 2: Introduce unified TCI state configuration in existing TCI configuration section
· Option 3: No need for new DL TCI state
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Issue 1-2-4: Data transmission on cell with different PCI in the test case
· Proposals
· Option 1: No DL/UL data transmission to cell with different PCI during the test, and measurement only
· Option 2: DL/UL data transmission to both serving cell and cell with different PCI during the test
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Issue 1-2-5: Introduce new RS configuration for cell with different PCI in the test case
· Proposals
· Option 1: Introduce new TRS and DL TCI state for cell with different PCI in the test case
· Option 2: No need to introduce more configuration, and reuse existing ones
· Recommended WF
· Companies’ views are collected in 1st round discussion.


Sub-topic 1-3
Structure for drafting test case 
Sub-topic description: test case section structure
Open issues and candidate options before e-meeting:
Issue 1-3-1: subsections for unified TCI state switching test case
· Proposals
· Option 1: Two subsections, 1 Test Purpose and Environment and 2 Test Requirements
· Option 2: Three subsections, 1 Test Purpose and Environment, 2  Test parameters and 3 Test Requirements
· Recommended WF
· Companies’ views are collected in 1st round discussion.
· It is moderator suggestion that using the style as option 2.

Companies views’ collection for 1st round 
Open issues 
Sub-topic 1-1 Test procedure for unified TCI state switching
	Company
	Comments

	HuaweiXXX
	Issue 1-1-1: Option 1 is fine for us
Issue 1-1-2: Option 1 is fine for us
Issue 1-1-4: Option 2 is fine for us.

	Intel
	Issue 1-1-1: Option 1.
Issue 1-1-2: No obvious difference between option 1 and 2. Fine with both.
Issue 1-1-3: Option 1.
Issue 1-1-4: Option 2.

	MediaTek
	Issue 1-1-1: support Option 1 
Issue 1-1-2: support Option 1 
Issue 1-1-3: more discussion is needed. one question: the unit is (ms) or (s)?
Issue 1-1-4: support option 2. The UL TCI state should be stable to transmit ACK/NACK for DL TCI state. 
Issue 1-1-5: either way is fine for us.

	Apple
	Issue 1-1-1: Option 1 
Issue 1-1-2: Option 1 
Issue 1-1-3: Need to further check. Assuming time is in s not ms.
Issue 1-1-4: Option 2, with switching delay max(DL, UL) switching delay. 
Issue 1-1-5: Option 1, similar to DL TCI state switching. 

	Samsung
	Issue 1-1-1: Ending point for DL TCI state switching test case
Prefer Option 1 as the ending point and the requirement to be test for the test cases.
Issue 1-1-2: Ending point for UL TCI state switching test case
Prefer Option 1. 
Issue 1-1-3: Time T1 in UL and Joint TCI test case
Both options are fine. The test procedure should be revised accordingly.
Issue 1-1-4: Test requirement in Joint TCI test case
It may be based on the issue in core part discussion. 
If “In case of joint TCI state switch, UE is not expected to receive on DL before UE completes the DL and UL TCI state switch” is kept, option 2 seems to be more reasonable.
Issue 1-1-5: When to start transmitting SSB1 in the UL and Joint TCI test case
Depending on issue 1-1-3. 

	Ericsson
	Issue 1-1-1: Ending point for DL TCI state switching test case
Option 1 is fine. 
Issue 1-1-2: Ending point for UL TCI state switching test case
Fine with both option 1.
Issue 1-1-3: Time T1 in UL and Joint TCI test case
We are fine with Option 1. Of course legacy is in Sec.
Issue 1-1-4: Test requirement in Joint TCI test case
We are fine with option 2. 
Issue 1-1-5: When to start transmitting SSB1 in the UL and Joint TCI test case
Option 1 similar to legacy UL spatial relation info switching. 


	vivo
	Issue 1-1-1: Option 1 
Issue 1-1-2: Option 1 
Issue 1-1-4: Option 2
Issue 1-1-5: both are fine

	Moderator
	Issue 1-1-1: Ending point for DL TCI state switching test case
· Proposals:
· Option 1: Follow the same logic of R16 TCI state switching test case (Huawei, Intel, MediaTek, Apple, Samsung, Ericsson, vivo)
· continue to receive on TCI state 0 till xxx and start receiving on TCI state 1 after yyy
· Option 2: other solution

Issue 1-1-2: Ending point for UL TCI state switching test case
· Proposals
· Option 1: Follow the same logic of R16 uplink spatial test case, i.e. (Huawei, MediaTek, Apple, Samsung, Ericsson, vivo)
· continue to transmit PUCCH on UL TCI state 0 before xxx and start transmitting PUCCH on UL TCI state 1 from yyy
· Option 2: In the test only check the core requirement, i.e. 
·  start transmitting PUCCH on UL TCI state 1 from yyy
· Option 3: Other solution

Issue 1-1-3: Time T1 in UL and Joint TCI test case
· Proposals:
· Option 1: Follow the same logic of R16 test case (Intel, Ericsson)
· T1 = 0.2s and T2 = 2s for L1-RSRP report
· Option 2: Longer T1 is set in the test case for UE report L1-RSRP measurement results before T2
· e.g.T1 = 2s

Issue 1-1-4: Test requirement in Joint TCI test case
· Proposals:
· Option 1: Separate DL/UL requirements in the joint TCI test case
· Option 2: unified DL/UL requirement in the joint TCI test case, through max(DL TCI state switch delay, UL TCI state switch delay) (Huawei, Intel, MediaTek, Apple, Samsung, Ericsson, vivo)

Issue 1-1-5: When to start transmitting SSB1 in the UL and Joint TCI test case
· Proposals
· Option 1: At the beginning of T2, the SSB corresponding to TCI state 1 starts transmitting.(Apple, Ericsson)
· Option 2: Before the beginning of the test case



 

Sub-topic 1-2 Test configuration for unified TCI state switching
	Company
	Comments

	HuaweiXXX
	Issue 1-2-1:  Prefer option 1a.
Issue 1-2-2: Option 1, following GTW agreements
Issue 1-2-3: Option 1, following GTW agreements
Issue 1-2-4: Following GTW agreements

	Intel
	Issue 1-2-1: Both option 1 or option 2 are fine. Similar with UL spatial relation switch, no PL-RS is configured.
Issue 1-2-2: Option 1. For option 1a, the legacy CSI-RS configuration is used for known TCI state test case. While for option 1b, it can used for unknown TCI state test case where Rx beam sweeping is needed. 
Issue 1-2-3: Agreed in GTW discussion. Option 1. 
Issue 1-2-4: Agreed in GTW discussion. For DL TCI state switching test case(s), data transmission is based on TCI state which is QCLed with the SSB from cells.

	MediaTek
	Issue 1-2-1: prefer option 2. The reason is because the PL-RS has been tested in R16 eMIMO.
Issue 1-2-2: follow GTW agreement
Issue 1-2-3: follow GTW agreement
Issue 1-2-4: follow GTW agreement
Issue 1-2-5: prefer option 1 to make the requirement clear.

	Apple
	Issue 1-2-1: Support Option 1a. We should configure PL-RS. IN R16 UL SpRelInfo switch testcase PL-RS is configured for PUCCH. 
Issue 1-2-2: follow GTW agreement
Issue 1-2-3: follow GTW agreement
Issue 1-2-4: follow GTW agreement
Issue 1-2-5: In our understanding only SSB from cell with diff PCI needs to be configured for additional cell. The other signals are QCLed to it. 

	Samsung
	Issue 1-2-1: Pathloss RS in joint TCI test case
Prefer option 2. 
First, for UL TCI state switching and Joint TCI switching, pathloss RS is an optional field in TCI signalling. Second, PL RS switching has already been configured in UL TCI state switching test case. Thus, PL-RS configured in Joint TCI test case is not necessary. 

Issue 1-2-2: Pathloss RS in UL (and joint TCI) test case
For FR2 pathloss RS measurement, the not maintained PL-RS needs to be measured for L1-RSRP report. Due to the demand of FR2 beam sweeping, CSI-RS resource set with repetition on could guarantee its L1-RSRP measurement procedure can be done on time in any circumstance.
In this context, repetition on CSI-RS resource set is preferred for PL-RS here. As we checked the existing CSI-RS configurations, no one is qualified. So one more configuration is desired.
And Note that the purpose of the test case is to test whether TCI switching can be done accordance with the requirement, not to test whether PL-RS is switched. Therefore, the configuration could be made favourable for configuring/switching PL-RS, to the largest extent, but no need to verify it.
And if CSI-RS is configured as PL-RS, when to start L1 measurement on the CSI-RS in the test procedure is another issue as currently no definition for “maintained” or “not maintained”.

Issue 1-2-3: Introduce new unified TCI state configurations
As agreed, introduce separate DL, UL and joint TCI state configuration in unified TCI configuration section.

Issue 1-2-4: Data transmission on cell with different PCI in the test case
	For DL TCI state switching test case(s), data transmission is based on TCI state which is QCLed with the SSB from cells with different PCIs.
That is to say, for SSB0, data is transmitted between UE and SC; after TCI switching, (at least DL) data is transmitted from cell with different PCI to UE. The test case will be revised accordingly.


	Ericsson
	Issue 1-2-1: Pathloss RS in joint TCI test case
We support option 1. For known TCI state, we could test the PL-RS maintained. 
Issue 1-2-5: Introduce new RS configuration for cell with different PCI in the test case
Do not understand the need for new RS configuration. 



	vivo
	Issue 1-2-1: FFS. Need more time to check
Issue 1-2-5: Wording is not clear. Same view as Apple. Option 1 should be ‘Introduce new TRS and DL TCI state that are QCLed to the SSB from cell with different PCI in the test case’

	Moderator
	Issue 1-2-1: Pathloss RS in joint TCI test case
· Proposals
· Option 1: Configure Pathloss RS in joint TCI case
· Option 1a: Pathloss RS is maintained (Huawei, Apple, Ericsson)
· Option 1b: Pathloss RS is not maintained
· Option 2: Do not configure Pathloss RS in joint TCI case (MediaTek, Samsung)

Issue 1-2-2: Pathloss RS in UL (and joint TCI) test case
· Proposals
· Option 1: Use CSI-RS as the Pathloss RS in the test case, and the CSI-RS is QCLed Type-D with the corresponding SSB (Huawei, Intel, MediaTek, Apple, )
· Option 1a: Reuse existing CSI-RS configuration in 38.133
· Option 1b: Introduce new configuration of CSI-RS for pathloss RS (Periodic CSI-RS with repetition on) (Samsung, )
· Option 2: Use the same SSB as Pathloss RS
· Option 3: other solution

Issue 1-2-3: Introduce new unified TCI state configurations
· Proposals
· Option 1: Introduce separate DL, UL and joint TCI state configuration in unified TCI configuration section
· Option 2: Introduce unified TCI state configuration in existing TCI configuration section
· Option 3: No need for new DL TCI state

Issue 1-2-4: Data transmission on cell with different PCI in the test case
· Proposals
· Option 1: No DL/UL data transmission to cell with different PCI during the test, and measurement only
· Option 2: DL/UL data transmission to both serving cell and cell with different PCI during the test

Issue 1-2-5: Introduce new RS configuration for cell with different PCI in the test case
· Proposals
· Option 1: Introduce new TRS and DL TCI state for cell with different PCI in the test case (MediaTek, vivo)
· Option 2: No need to introduce more configuration, and reuse existing ones 



 
Sub-topic 1-3 Structure for drafting test case
	Company
	Comments

	XXXIntel
	Issue 1-3-1: Prefer option 2.

	MediaTek
	Issue 1-3-1: prefer option 1 to follow legacy requirement structure.

	Apple
	We support option 1 to follow existing structure. 

	Samsung
	Issue 1-3-1: subsections for unified TCI state switching test case
Prefer option 2. 3 sub-sections for the test case drafting. 
Current structure cannot properly describe each part of the test case.

	Ericsson
	We do not have strong view. We are fine with both options. 

	vivo
	No strong view.

	Moderator
	Issue 1-3-1: subsections for unified TCI state switching test case
· Proposals
· Option 1: Two subsections, 1 Test Purpose and Environment and 2 Test Requirements (MediaTek, Apple)
· Option 2: Three subsections, 1 Test Purpose and Environment, 2  Test parameters and 3 Test Requirements (Intel, Samsung)




CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.

	CR/TP number
	Comments collection

	R4-2213174
Samsung
	Moderator: DraftCR, introduce RRM test configurations for FeMIMO test, including UL TCI and CSI-RS 

	
	Samsung: Based on the conclusion of open issues, can be merged into R4-2213488

	R4-2213488
Huawei, HiSilicon
	Moderator: DraftCR, introducing unified TCI configuration for the test cases

	
	Samsung: Based on the conclusion of open issues, new CSI-RS configuration may be needed.

	R4-2213885
ZTE Corporation
	Moderator: DraftCR, introducing test case of unified TCI state switching for EN-DC joint TCI

	
	Samsung: For test requirement, whether separately test DL and UL, or test the longer one in the test case, denpends on the conclusion of open issue.

	R4-2213173
Samsung
	Moderator: DraftCR, introducing test case of unified TCI state switching for EN-DC UL TCI

	
	Samsung: Revise the test procedure according to agreed procedure, including issues period of T1, T2, and when to transmit SSB1. 

	R4-2211861
Apple
	Moderator: DraftCR, introducing test case of unified TCI state switching for EN-DC DL TCI from cell with different PCI

	
	Samsung: Based on the GTW agreements, downlink data transmission could be configured for cell with different PCI after the beginning of T2. 
n+ THARQ +3 ms => “n+ THARQ + (3ms / NR slot length)” or “n+ THARQ +24” or “n+ THARQ + ”

	R4-2212518
MediaTek Inc.
	Moderator: DraftCR, introducing test case of unified TCI state switching for NR-SA joint TCI

	
	Samsung: In the test, PL-RS is defined as SSB but it may cause unexpect longer delay for PL-RS switching. As discussed in GTW, CSI-RS serves as PL-RS in the test case. 
In our understanding “The rate of correct events observed during repeated tests shall be at least [90]%” is not perfered in TCI state switching test, here the delay time can be hardly statistical. So we prefer to remove the sentence.

	R4-2213946
Ericsson
	Moderator: DraftCR, introducing test case of unified TCI state switching for NR-SA UL TCI

	
	Samsung: In core requirement, THARQ can be specified in slot, not ms, if the CR is agreed.
For PL-RS, based on GTW discussion, CSI-RS is configured as the RS.
And in the test, UE should also report L1-RSRP measurement for the CSI-RS.

	R4-2212669
vivo
	Moderator: DraftCR, introducing test case of unified TCI state switching for NR-SA DL TCI from cell with different PCI

	
	Samsung: New configuration for unified TCI can be merged into Huawei’s CR. 
[vivo] Fine to merge CR.
In our understanding, in this test, TCI state switching is from a serving cell to a cell with different PCI. 
In vivo’s CR, TRS in Cell1 is QCL type-D with SSB0 of Cell2, whether to use TRS depends on conclusion of related open issue.
[vivo] As in RAN1 spec TS 38.214, 
For the DM-RS of PDCCH, the UE shall expect that a TCI-State or DLorJointTCIState except an indicated DLorJointTCIState indicates one of the following quasi co-location type(s):
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with the same CSI-RS resource, or
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without higher layer parameter repetition and, when applicable, 'typeD' with the same CSI-RS resource.
In our understanding, using TRS would be the easist way.

In vivo’s CR, we suggest using SSB0 of Cell 1 and SSB1 of Cell 2, instead of two SSB0 to aviod ambiguity. In OTA parameter TABLE, two SSBs are the same.
[vivo] OK



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 #1-1
	Issue 1-1-1: Ending point for DL TCI state switching test case
Tentative agreements: Follow the same logic of R16 test case.
Candidate options: N/A
Recommendations for 2nd round: No further discussion in 2nd round.

Issue 1-1-2: Ending point for UL TCI state switching test case
Tentative agreements: Follow the same logic of R16 uplink spatial test case
Candidate options: N/A
Recommendations for 2nd round: No further discussion in 2nd round.

Issue 1-1-3: Time T1 in UL and Joint TCI test case
Tentative agreements: Follow the same logic of R16 test case, T1 = 0.2s and T2 = 2s
Candidate options: 
· Option 1: T1 = 0.2s and T2 = 2s
· Option 2: T1 = 2s and T2 = 2s
Recommendations for 2nd round: If no further comments in 2nd round, go option 1.

Issue 1-1-4: Test requirement in Joint TCI test case
Tentative agreements: unified DL/UL requirement in the joint TCI test case, through max(DL TCI state switch delay, UL TCI state switch delay)
Candidate options: N/A
Recommendations for 2nd round: No further discussion in 2nd round.

Issue 1-1-5: When to start transmitting SSB1 in the UL and Joint TCI test case
Tentative agreements: Follow the same logic of R16 test case
Candidate options:
· Option 1: At the beginning of T2, the SSB corresponding to TCI state 1 starts transmitting
· Option 2: Before the beginning of the test case
Recommendations for 2nd round: If no further comments in 2nd round, go option 1.

	Sub-topic #1-2
	Issue 1-2-1: Pathloss RS in joint TCI test case
Tentative agreements: N/A
Candidate options:
· Option 1: Pathloss RS is maintained
· Option 2: Do not configure Pathloss RS in joint TCI case 
Recommendations for 2nd round: Continue discuss in 2nd round and discuss on candidate options.

Issue 1-2-2: Pathloss RS in UL (and joint TCI) test case
Tentative agreements: Follow the GTW agreement.
Candidate options:
· Option 1a: Reuse existing CSI-RS configuration in 38.133
· Option 1b: Introduce new configuration of CSI-RS for pathloss RS (Periodic CSI-RS with repetition on)
Recommendations for 2nd round: Continue discuss in 2nd round and discuss on candidate options.

Issue 1-2-3: Introduce new unified TCI state configurations
Tentative agreements: Follow the GTW agreement.
Candidate options: N/A
Recommendations for 2nd round: No further discussion in 2nd round.

Issue 1-2-4: Data transmission on cell with different PCI in the test case
Tentative agreements: Follow the GTW agreement.
Candidate options: N/A
Recommendations for 2nd round: No further discussion in 2nd round.

Issue 1-2-5: Introduce new RS configuration for cell with different PCI in the test case
Tentative agreements: N/A
Candidate options:
· Option 1: Introduce new TRS and DL TCI state that are QCLed to the SSB from cell with different PCI in the test case
· Option 2: No need to configure a TRS for serving cell that is QCLed type-D with the SSB from cell with different PCI in the test case
Recommendations for 2nd round:


	Sub-topic #1-3
	Issue 1-3-1: subsections for unified TCI state switching test case
Tentative agreements: Three subsections, 1 Test Purpose and Environment, 2  Test parameters and 3 Test Requirements
Candidate options:
· Option 1: Two subsections, 1 Test Purpose and Environment and 2 Test Requirements 
· Option 2: Three subsections, 1 Test Purpose and Environment, 2  Test parameters and 3 Test Requirements
Recommendations for 2nd round: Continue discuss in 2nd round and discuss on candidate options. From moderator’s view, Option 2 is clearer for test case presentation.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation 
Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2213174
Samsung
	To be merged.
Merged into R4-2213488.

	R4-2213488
Huawei, HiSilicon
	To be revised. 
Based on 2nd round discussion, a new CSI-RS and a new TRS might be needed. For the unified TCI configurations, need to further check.

	R4-2213885
ZTE Corporation
	To be revised. 
According to 1st round summary, the test requirement for Joint TCI case should be joint max(UL,DL).

	R4-2213173
Samsung
	To be revised. 
According to 1st round opinions, following the same procedure as legacy test cases.

	R4-2211861
Apple
	To be revised. 
Considering how to configure data transmission for NSC case. 

	R4-2212518
MediaTek Inc.
	To be revised. 
Further consider whether “The rate of correct events observed during repeated tests shall be at least [90]%” is needed.

	R4-2213946
Ericsson
	To be revised. 
CSI-RS is configured as the RS. Consider how to deal with not maintained PL-RS in test case.

	R4-2212669
vivo
	To be revised. 
Configuration part can be merged into R4-2213488. Further consider TRS is needed in the test case.



Discussion on 2nd round (if applicable)


Topic #2: L1-RSRP measurement for Inter-cell BM
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Discussion on the test cases for L1-RSRP measurement on cells with different PCI with serving cell

Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2213489
	Huawei, HiSilicon
	Proposal 1: The existing test configuration for L1-RSRP measurements on serving cell SSBs can be used as reference for testing L1-RSRP measurements on SSBs with different PCI.
Proposal 2: For testing L1-RSRP measurements on SSBs with different PCI, both SSB with serving PCI and SSB with different PCI need to be configured for L1-RSRP measurements.
Proposal 3: For testing L1-RSRP measurements on SSBs with different PCI, the SSB resource configured for L1-RSRP measurements shall be clarified which PCI it is associated to.
Proposal 4: For testing L1-RSRP measurements on SSBs with different PCI, the expected L1-RSRP measurement period in FR2 is calculated based on sharing factor PSC/CDP=2.

	R4-2213175
	Samsung
	Observation 2: The following test cases for L1-RSRP measurement on cell with different PCI can be introduced.
	

Test Case
	Scenario
	Key Configurations

	L1-RSRP measurement on cells with different PCI
	1
	NR SA + FR1
	SSB-based + DRX mode

	
	2
	NR FR1-FR2 CA where FR2 Cell is tested
	SSB-based + Non-DRX mode



Observation 3: No separate measurement accuracy test case for L1-RSRP measurement on cells with different PCI is needed as the existing test cases are also applied to the case of cells with different PCI.

	R4-2213884
	ZTE
	DraftCR, introducing test case of L1-RSRP measurement on cell with different PCI for FR1 NR SA case

	R4-2212670
	vivo
	DraftCR, introducing test case of L1-RSRP measurement on cell with different PCI for FR1 NR SA case

	R4-2213490
	Huawei, HiSilicon
	DraftCR, introducing test case of L1-RSRP measurement on cell with different PCI for NR SA FR1+FR2 CA case



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1
Test configuration for L1-RSRP measurement on cell with different PCI
Sub-topic description: discussion on the test configurations 
Open issues and candidate options before e-meeting:
Issue 2-1-1: Whether configure L1-RSRP on the serving cell in the test case
· Proposals
· Option 1: No need to configure L1-RSRP on the serving cell
· Option 2: Configure L1-RSRP measurement on both serving cell and cell with different PCI
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Issue 2-1-2: SSB configuration for serving cell and cell with different PCI
· Proposals
· Option 1: the same period for SSBs from serving cell and cell with different PCI, clarify which PCI the SSB is associated to in the test, and the sharing factor  PSC/CDP=2
· Option 2:Other SSB configurations 
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Issue 2-1-3: CP length configuration in the test case 
· Proposals
· Option 1: Specify the CP length configuration in the test 
· Option 2: No need to specify the CP length configuration
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Issue 2-1-4: AOA setup for tested FR2 cell in the test case 
· Proposals
· Option 1: AoA setup of FR2 cell for the test case is Setup 1
· Option 2: AoA setup of FR2 cell for the test case is Setup 3, one AoA is for FR2 serving cell, and another is for cell with different PCI.
· Recommended WF
· Companies’ views are collected in 1st round discussion.


Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 Test configuration for L1-RSRP measurement on cell with different PCI
	Company
	Comments

	HuaweiXXX
	Issue 2-1-1: option 2, follow GTW agreements
Issue 2-1-2: option 1 if same or adjacent SSB index are configured for SSB with serving PCI and SSB with additional PCI.
Issue 2-1-3: configure the time offset between SSB with serving PCI and SSB with additional PCI.
Issue 2-1-4: fine with option 2. 

	Intel
	Issue 2-1-1: Agreed in GTW. Option 2.
Issue 2-1-2: Option 1.
Issue 2-1-3: Option 2.
Issue 2-1-4: Option 2.

	MediaTek
	Issue 2-1-1: follow GTW agreements
Issue 2-1-2: fine with option 1
Issue 2-1-3: no strong view on this issue. However, we do not see how it impact to performance requirement.
Issue: 2-1-4: support option 2.

	Apple
	Issue 2-1-1: Follow GTW agreements
Issue 2-1-2: Okay with Option 1. Might need to further check on test setup in FR2. 
Issue 2-1-3: We don’t understand why we need to specify this. CP length will depend on the SCS used for the test case. We specify multiple configurations in FR1 typically.
Issue 2-1-4: Support option 2. 

	Samsung
	Issue 2-1-1: Whether configure L1-RSRP on the serving cell in the test case
L1-RSRP is configured at both serving cell and non-serving cell, while only requirement on non-serving cell is test.

Issue 2-1-2: SSB configuration for serving cell and cell with different PCI
Support Option 1. In the test, two L1-RSRP measurement is configured for UE, sharing SSBs for measurements fifty-fifty.

Issue 2-1-4: AOA setup for tested FR2 cell in the test case 
Support option 2. For FR2 test case, the test is to verify measurement from different QCL type-D. This is the most possible case for FR2 inter-cell beam management.

	Ericsson
	Issue 2-1-2: SSB configuration for serving cell and cell with different PCI
Fine with option 1. 
Issue 2-1-3: CP length configuration in the test case 
Fine with Option 2
Issue 2-1-4: AOA setup for tested FR2 cell in the test case 
Fine with Option 2

	vivo
	Issue 2-1-2: Option 1. Sharing factor should be only for FR2. 
Issue 2-1-3: Option 1. CP length is specified in many other test cases, e.g. RLM and BFR test cases, e.g. in Table A.7.5.1.1.1-2. Since this would impact core part, we slightly prefer to clarify that only normal CP length is tested.
Issue 2-1-4: Option 2.

	Moderator
	Issue 2-1-1: Whether configure L1-RSRP on the serving cell in the test case
· Proposals
· Option 1: No need to configure L1-RSRP on the serving cell
· Option 2: Configure L1-RSRP measurement on both serving cell and cell with different PCI 
Issue 2-1-2: SSB configuration for serving cell and cell with different PCI
· Proposals
· Option 1: the same period for SSBs from serving cell and cell with different PCI, clarify which PCI the SSB is associated to in the test, and the sharing factor  PSC/CDP=2 (Huawei, Intel, MediaTek, Apple, Samsung, Ericsson, vivo)
· Option 2:Other SSB configurations 
Issue 2-1-3: CP length configuration in the test case 
· Proposals
· Option 1: Specify the CP length configuration in the test (vivo)
· Option 2: No need to specify the CP length configuration (Intel, Apple, Ericsson, )
Issue 2-1-4: AOA setup for tested FR2 cell in the test case 
· Proposals
· Option 1: AoA setup of FR2 cell for the test case is Setup 1
· Option 2: AoA setup of FR2 cell for the test case is Setup 3, one AoA is for FR2 serving cell, and another is for cell with different PCI. (Huawei, Intel, MediaTek, Apple, Samsung, Ericsson, vivo)



 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.

	CR/TP number
	Comments collection

	R4-2212670
vivo
	Moderator: DraftCR, introducing test case of L1-RSRP measurement on cell with different PCI for FR1 NR SA case

	
	Samsung: In FR1 test, it seems no need to specify the measurement within CP. In FR2 OTA test, it seems to be necessary to define.
[vivo] This is the conclusion from core part in previous meetings. RRM requirements are only specified for the known case, and one of the conditions is that timing difference is <= CP. Our understanding is that it also applies to FR1.
Samsung: Agree with “also apply to FR1”. Our point is no need to specify in FR1 test. But anyway it is a presentation issue, not a technical one. So we are fine with either case.

	R4-2213490
Huawei, HiSilicon
	Moderator: DraftCR, introducing test case of L1-RSRP measurement on cell with different PCI for NR SA FR1+FR2 CA case

	
	Samsung: In the CR, the AoA setup 1 is configured for different SSB. But in our understanding, for FR2 L1-RSRP measurement on different PCI, two cells are associated with different QCL type-D SSB and UE will measure them in TDM mannar. 

	R4-2213884
ZTE
	Moderator: DraftCR, introducing test case of L1-RSRP measurement on cell with different PCI for FR1 NR SA case.

	
	Samsung: the same test case as R4-2212670 and can be merged. 

	
	



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#2-1
	Issue 2-1-1: Whether configure L1-RSRP on the serving cell in the test case
Tentative agreements: Follow the GTW agreement.
Candidate options: N/A
Recommendations for 2nd round: No further discussion in 2nd round.

Issue 2-1-2: SSB configuration for serving cell and cell with different PCI
Tentative agreements: the same period for SSBs from serving cell and cell with different PCI, clarify which PCI the SSB is associated to in the test,
Candidate options: N/A
Recommendations for 2nd round: No further discussion in 2nd round.

Issue 2-1-3: CP length configuration in the test case 
Tentative agreements: N/A
Candidate options:
· Option 1: Specify the CP length configuration in the test: Normal CP
· Option 2: No need to specify the CP length configuration

Recommendations for 2nd round: Continue discuss in 2nd round and discuss on candidate options.

Issue 2-1-4: AOA setup for tested FR2 cell in the test case 
Tentative agreements: AoA setup of FR2 cell for the test case is Setup 3, one AoA is for FR2 serving cell, and another is for cell with different PCI.
Candidate options: N/A
Recommendations for 2nd round: No further discussion in 2nd round. Revise the CR accordingly.





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  
Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2212670
vivo
	To be revised. 

	R4-2213490
Huawei, HiSilicon
	To be revised. 
AoA setup 3 is configured for FR2.

	R4-2213884
ZTE
	To be merged.
Merged into R4-2212670.



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”.


Topic #3: TRP-specific Beam Failure Recovery
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Discussion on the test cases for L1-RSRP measurement on cells with different PCI with serving cell
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2213175
	Samsung
	Observation 4: The following test cases for TRP-specific beam failure recovery can be introduced.
	

Test Case
	Scenario
	Key Configurations

	TRP-specific beam failure recovery
	1
	EN-DC + FR1 + PSCell
	SSB based + Non-DRX

	
	2
	EN-DC + FR2 + PSCell
	CSI-RS based + DRX

	
	3
	EN-DC + FR1 + SCell
	CSI-RS-based BFD and SSB-based LR + Non-DRX

	
	4
	NR SA + FR1 + PCell
	CSI-RS based + DRX

	
	5
	NR SA + FR2 + PCell
	SSB based + Non-DRX

	
	6
	NR SA + FR2 + SCell
	CSI-RS based + DRX


Proposal 1: Introduce the test cases listed in above tables and take the analysis into consideration for designing the test cases for FeMIMO RRM.

	R4-2212127
	Intel
	In this contribution, we provide our views regarding inter-cell beam management in FeMIMO:
Observation 1: if BFD-RS (or CBD-RS) resource in one TRP is different from BFD-RS (or CBD-RS) resource in another TRP, there is no difference from legacy from the test perspective.
Proposal 1: For TRP specific beam failure detection testcase, suggest to consider the configuration that BFD-RS of two TRPs are overlapped.
Proposal 2: For TRP specific beam failure detection testcase, only one TRP will detect beam failure and perform link recovery. SNR level of TRP 2 will always keep at high level.
Proposal 3: For TRP specific beam failure detection and link recovery testcase, T2~T5 duration time will be extended due to scaling factor.

	R4-2213491
	Huawei, HiSilicon
	Proposal 1: The existing test configuration for link recovery tests can be used as reference for R17 TRP-specific link recovery tests, where one more pair of BFD-RS and CBD-RS resource sets need to be configured.
Proposal 2: For R17 TRP-specific link recovery tests, it is suggested that beam failure occurs on one BFD-RS resource set and the SNR levels of two BFD-RS resource sets can be defined as Table 4.
Table 4: SNR levels of BFD-RS for legacy link recovery tests
	RS
	T1
	T2
	T3
	T4
	T5

	BFD-RS set (q0,0)
	SNR1
	SNR2
	SNR3
	SNR3
	SNR3

	BFD-RS set (q0,1)
	SNR1
	SNR1
	SNR1
	SNR1
	SNR1


Proposal 3: The SNR levels of CBD-RS resource in legacy link recovery tests can be reused for both CBD-RS resources in TRP-specific link recovery tests.


	R4-2213492
	Huawei, HiSilicon
	DraftCR, introducing new SSB configuration for TRP specific BFR test case

	R4-2212918
	Nokia
	DraftCR, introducing test case of TRP specific BFR for FR1 EN-DC PSCell case

	R4-2212919
	Nokia
	DraftCR, introducing test case of TRP specific BFR for FR2 EN-DC PSCell case

	R4-2213947
	Ericsson
	DraftCR, introducing test case of TRP specific BFR for FR1 EN-DC SCell case

	R4-2211862
	Apple
	DraftCR, introducing test case of TRP specific BFR for FR1 PCell NR SA case

	R4-2212123
	Intel
	DraftCR, introducing test case of TRP specific BFR for FR2 PCell NR SA case

	R4-2212124
	Intel
	DraftCR, introducing test case of TRP specific BFR for FR1 SCell NR SA case



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1
Test Procedure for TRP specific BFR 
Sub-topic description: discussion on the test configurations 
Open issues and candidate options before e-meeting:
Issue 3-1-1: The time period of T1-T5 in the test 
· Proposals
· Option 1: For TRP specific beam failure detection and link recovery test case, T2~T5 duration time will be extended due to scaling factor.
	FR
	RS type
	DRX Config
	T1(s)
	T2(s)
(BFD time +CBD time +margin)

	T3(s)
(BFD time +margin)
	T4(s)
	T5(s)
 (CBD time +margin)
	D1(s) 
(CBD time +margin)

	FR2
	SSB
	Non-DRX
	1
	2.61
= 2*1.6+2*0.96+0.05

	3.24
= 2*1.6+0.04
	0
	1.97
=2*0.96+0.05
	1.93
=2*0.96+0.01

	FR2
	CSI-RS
	DRX
	1
	10.81
=2*5.12+2*0.26+0.05

	10.28
= 2*5.12+0.04

	0
	0.57
=2*0.26+0.05
	0.53 
=2*0.26+0.01



· Option 2: Other duration setting
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Issue 3-1-2: The SNR level of T1-T5 for beam failure TRP in the test 
· Proposals
· Option 1: the SNR levels of two BFD-RS resource sets can be defined as Table 4. Reuse the legacy SNR level for CBD-RS.
· Table 4: SNR levels of BFD-RS for legacy link recovery tests
	RS
	T1
	T2
	T3
	T4
	T5

	BFD-RS set (q0,0)
	SNR1
	SN2
	SNR3
	SNR3
	SNR3

	BFD-RS set (q0,1)
	SNR1
	SNR1
	SNR1
	SNR1
	SNR1



· Option 2:Other SNR level setting 
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Issue 3-1-3: Beam candidate reporting procedure for different cells 
· Proposals
· Option 1: 
· For SPcell CFRA, BFR is achieved by RA, the same procedure as Rel-15.
· For SPcell CBRA, UE transmits RACH first for applying UL-SCH resources and then MAC CE on the UL resource for BFR. 
· For Scell BFR, LRR is transmitted on PUCCH first for UL resource application, then followed by MAC CE containing candidate beams.
· For Scell BFR without dedicated resource for BFR SR on PUCCH, UE will transmit RACH first for UL resource application, then followed by MAC CE on the UL-SCH containing candidate beams.
· Option 2: Other procedures
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Sub-topic 3-2
Test Configurations for TRP specific BFR 
Sub-topic description: discussion on the test configurations 
Open issues and candidate options before e-meeting:
Issue 3-2-1: BFD/CBD RS configuration for TRP specific link recovery tests
· Proposals
· Option 1: Following the table below and introduce new SSB configurations
· Table 2: BFD/CBD RS configuration for TRP specific link recovery tests
	Resource set
	SSB based link recovery test
	CSI-RS based link recovery test

	BFD-RS set (q0,0)
	SSB#0
	CSI-RS#0

	CBD-RS set (q1,0)
	SSB#1
	CSI-RS#1

	BFD-RS set (q0,1)
	SSB#2
	CSI-RS#2

	CBD-RS set (q1,1)
	SSB#3
	CSI-RS#3

	RLM-RS set
	SSB#0, SSB#1, SSB#2, SSB#3
	CSI-RS#0, CSI-RS#1, CSI-RS#2, CSI-RS#3


· Option 2: Other RS settings
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Issue 3-2-2: AOA setup in FR2 test 
· Proposals
· Option 1: Two AoAs are configured in the test, each of which is for one of two TRPs
· Option 2: other AoA setup
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Issue 3-2-3: Beam failure occurred during the test case
· Proposals
· Option 1: For R17 TRP-specific link recovery tests, it is suggested that beam failure occurs on one BFD-RS resource set. SNR level of TRP 2 will always keep at high level.
· Option 2: Beam failure occurs on both TRPs in the test 
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Issue 3-2-4: BFR-RS configured for 2 TRPs in the test 
· Proposals
· Option 1: BFD-RS of two TRPs are overlapped
· Option 2: Other configuration 
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 Test procedure for TRP specific BFR
	Company
	Comments

	HuaweiXXX
	Issue 3-1-1: we can agree with the principles in option 1.
Issue 3-1-2: option 1

	Intel
	Issue 3-1-1: Option 1.
Issue 3-1-2: Option 1.
Issue 3-1-3: For SCell BFR, prefer to re-use the legacy test procedure. E.g. , the UE shall transmit preamble for UL-SCH resource application, followed by MAC-CE on the assigned uplink resources containing  a beam associated with the candidate beam set q1.

	MediaTek
	Issue 3-1-1: fine with option 1
Issue 3-1-2: fine with option 1
Issue 3-1-3: fine with option 1


	Apple
	Issue 3-1-1: We can use option 1 as baseline and capture in “[ ]” and revise if needed. Is this for both FR1 and FR2?.
Issue 3-1-2: Fine with option 1. 
Issue 3-1-3: Are we introducing 2 tests for SpCell with CFRA and CBRA? We prefer to only configure CFRA. For SCell,we. Already have test in Rel16 eMIMO with both configurations. We propose to reduce to only define test case with dedicated resource configured .

	Samsung
	Issue 3-1-1: The time period of T1-T5 in the test
Support Option 1.

Issue 3-1-2: The SNR level of T1-T5 for beam failure TRP in the test 
Support Option 1.

Issue 3-1-3: Beam candidate reporting procedure for different cells 
Support option 1. The finalization procedure should be aligned with option 1.


	Ericsson
	Issue 3-1-1: The time period of T1-T5 in the test
Do not understand the current calculation. Even if we take scaling factor of 2, legacy tests values should be multiplied by 2. May be clarification is needed. 
Issue 3-1-2: The SNR level of T1-T5 for beam failure TRP in the test
We think both can have same level to test the BFD, BFR on both TRP. 
	RS
	T1
	T2
	T3
	T4
	T5

	BFD-RS set (q0,0)
	SNR1
	SN2
	SNR3
	SNR3
	SNR3

	BFD-RS set (q0,1)
	SNR1
	SNR2
	SNR3
	SNR3
	SNR3


Issue 3-1-3: Beam candidate reporting procedure for different cells 
One TRP can be with CBRA/CFRA RACH other can be SR based transmission


	
	Issue 3-1-1: The time period of T1-T5 in the test 
· Proposals
· Option 1: For TRP specific beam failure detection and link recovery test case, T2~T5 duration time will be extended due to scaling factor. (Huawei, Intel, MediaTek, Apple, Samsung) 
· Option 2: Other duration setting

Issue 3-1-2: The SNR level of T1-T5 for beam failure TRP in the test 
· Proposals
· Option 1: the SNR levels of two BFD-RS resource sets can be defined as Table 4. Reuse the legacy SNR level for CBD-RS. (Huawei, Intel, MediaTek, Apple, Samsung)
· Option 2:Other SNR level setting 
· Option 2a: the same SNR level for both TRP(Ericsson)

Issue 3-1-3: Beam candidate reporting procedure for different cells 
· Proposals
· Option 1: (Huawei, Intel, MediaTek, Samsung)
· For SPcell CFRA, BFR is achieved by RA, the same procedure as Rel-15.
· For SPcell CBRA, UE transmits RACH first for applying UL-SCH resources and then MAC CE on the UL resource for BFR. 
· For Scell BFR, LRR is transmitted on PUCCH first for UL resource application, then followed by MAC CE containing candidate beams.
· For Scell BFR without dedicated resource for BFR SR on PUCCH, UE will transmit RACH first for UL resource application, then followed by MAC CE on the UL-SCH containing candidate beams.
· Option 2: Other procedures 
· Proposal 2: One TRP can be with CBRA/CFRA RACH other can be SR based transmission (Ericsson) 
· Proposal 3: only configure CFRA for PSCell and with dedicated resource for SCell (Apple)



 
Sub topic 1-2 Test configuration for TRP specific BFR
	Company
	Comments

	HuaweiXXX
	Issue 3-2-1: agree with option 1.
Issue 3-3-2: agree with option 1

	Intel
	Issue 3-2-1: in order to consider sharing fator. We suggest to use the same SSB configuration.
	Resource set
	SSB based link recovery test
	CSI-RS based link recovery test

	BFD-RS set (q0,0)
	SSB#0
	CSI-RS#0

	CBD-RS set (q1,0)
	SSB#1
	CSI-RS#1

	BFD-RS set (q0,1)
	SSB#0
	CSI-RS#0

	CBD-RS set (q1,1)
	SSB#1
	CSI-RS#1

	RLM-RS set
	SSB#0, SSB#1
	CSI-RS#0, CSI-RS#1



Issue 3-2-2: Option 1.
Issue 3-2-3: Option 1.
Issue 3-2-4: Option 1.

	MediaTek
	Issue 3-2-1: fine with option 1
Issue 3-2-2: fine with option 1
Issue 3-2-3: fine with option 1
Issue 3-2-4: prefer option 1.

	Apple
	Issue 3-2-1: We cannot configure SSB as resource in BFD RS set based on RAN1 design. We suggest revisiting the test cases we are defining. Also, we propose in [221] to delete core requirements for SSB based BFD for TRP specific link recovery requirements. 
Issue 3-2-2: Fine with option 1
Issue 3-2-3: Support option 1
Issue 3-2-4: Fine with option 1

	Samsung
	Issue 3-2-1: BFD/CBD RS configuration for TRP specific link recovery tests
Option 1 is fine for us. In this case, some new configurations are needed.

Issue 3-2-2: AOA setup in FR2 test 
Support option 1. The same as inter-cell beam management, different QCL type D is test for 2 TRPs in the test.

Issue 3-2-3: Beam failure occurred during the test case
Option 1 is preferred. Beam failure occurs on only one TRP while two TRPs are monitored simultaneously. It is the most basic scenario to verify.

Issue 3-2-4: BFR-RS configured for 2 TRPs in the test 
Option 1 is preferred where two BFD-RS are overlapped and shared by respective TRP measurements (sharing factor = 2).

	Ericsson
	Issue 3-2-1: BFD/CBD RS configuration for TRP specific link recovery tests
Agree with option 1
Issue 3-2-2: AOA setup in FR2 test 
Fine with option 1
Issue 3-2-3: Beam failure occurred during the test case
We support Option 2. We think since UE can perform both TRP BFD simulataneously, it is important to test it. 
Issue 3-2-4: BFR-RS configured for 2 TRPs in the test 
We are fine with Option 1


	Moderator
	Issue 3-2-1: BFD/CBD RS configuration for TRP specific link recovery tests
· Proposals
· Option 1: Following the table below and introduce new SSB configurations (Huawei, MediaTek, Samsung, Ericsson )
· Option 2: Other RS settings
· Option 2a: use the same SSB configuration. (Intel)
· Option 2b: SSB is not allowed for BFD RS.(Apple)

Issue 3-2-2: AOA setup in FR2 test 
· Proposals
· Option 1: Two AoAs are configured in the test, each of which is for one of two TRPs (Huawei, Intel, MediaTek, Samsung, Ericsson)
· Option 2: other AoA setup

Issue 3-2-3: Beam failure occurred during the test case
· Proposals
· Option 1: For R17 TRP-specific link recovery tests, it is suggested that beam failure occurs on one BFD-RS resource set. SNR level of TRP 2 will always keep at high level. (Intel, MediaTek, Samsung,)
· Option 2: Beam failure occurs on both TRPs in the test (Ericsson)

Issue 3-2-4: BFR-RS configured for 2 TRPs in the test 
· Proposals
· Option 1: BFD-RS of two TRPs are overlapped (Intel, MediaTek, Samsung, Ericsson)
· Option 2: Other configuration 
 



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2213492
Huawei, HiSilicon
	Moderator: DraftCR, introducing new SSB configuration for TRP specific BFR test case

	
	

	R4-2212918
Nokia
	Moderator: DraftCR, introducing test case of L1-RSRP measurement on cell with different PCI for NR SA FR1+FR2 CA case

	R4-2212919
Nokia
	Moderator: DraftCR, introducing test case of L1-RSRP measurement on cell with different PCI for FR1 NR SA case.

	R4-2213947
Ericsson
	Moderator: DraftCR, introducing test case of TRP specific BFR for FR1 EN-DC SCell case

	R4-2211862
Apple
	Moderator: DraftCR, introducing test case of TRP specific BFR for FR1 PCell NR SA case

	R4-2212123
Intel
	Moderator: DraftCR, introducing test case of TRP specific BFR for FR2 PCell NR SA case

	R4-2212124
Intel
	Moderator: DraftCR, introducing test case of TRP specific BFR for FR1 SCell NR SA case



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#3-1
	Issue 3-1-1: The time period of T1-T5 in the test 
Tentative agreements: For TRP specific beam failure detection and link recovery test case, T2~T5 duration time will be extended due to scaling factor. Further consider the value.
Candidate options: N/A
Recommendations for 2nd round: If no further comments in 2nd round, go tentative agreements.

Issue 3-1-2: The SNR level of T1-T5 for beam failure TRP in the test 
Tentative agreements:N/A
Candidate options:
· Option 1: different SNR levels for two links
· Option 2: the same SNR levels for two links
Recommendations for 2nd round: Continue discuss in 2nd round and discuss on candidate options. Related to issue 3-2-3.

Issue 3-1-3: Beam candidate reporting procedure for different cells 
Tentative agreements: N/A
Candidate options: 
· Option 1: Follow the legacy test cases
· Option 2: One TRP can be with CBRA/CFRA RACH other can be SR based transmission 
· Option 3: Only configure CFRA based BFR for PSCell and SR based BFR for SCell 
Recommendations for 2nd round: Continue discuss in 2nd round and discuss on candidate options. Related to issue 3-2-3.


	Sub-topic#3-2
	Issue 3-2-1: BFD/CBD RS configuration for TRP specific link recovery tests
Tentative agreements:N/A
Candidate options:
· Option 1: Use 4 different SSB/CSI-RS configuration
· Option 2: Use 2 different SSB/CSI-RS configuration, same SSB configuration for different TRP.
· Option 3: SSB cannot be used as BFD RS
Recommendations for 2nd round: Continue discuss in 2nd round. RAN4 needs to check if SSB is qualified for BFD-RS.

Issue 3-2-2: AOA setup in FR2 test 
· Proposals
· Option 1: Two AoAs are configured in the test, each of which is for one of two TRP (Huawei, Intel, MediaTek, Samsung, Ericsson)
· Option 2: other AoA setup
Tentative agreements: Two AoAs are configured in the test, each of which is for one of two TRP
Candidate options: N/A
Recommendations for 2nd round: No further discussion in 2nd round.

Issue 3-2-3: Beam failure occurred during the test case
Tentative agreements:N/A
Candidate options:
· Option 1: Beam failure occurs on one BFD-RS resource set. SNR level of TRP 2 will always keep at high level.
· Option 2: Beam failure occurs on both TRPs
Recommendations for 2nd round: Continue discuss in 2nd round and discuss on candidate options.

Issue 3-2-4: BFR-RS configured for 2 TRPs in the test 
Tentative agreements: BFD-RS of two TRPs are overlapped
Candidate options: N/A
Recommendations for 2nd round: No further discussion in 2nd round.





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  
Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2213492
Huawei, HiSilicon
	To be revised. 

	R4-2212918
Nokia
	To be revised. 

	R4-2212919
Nokia
	To be revised. 

	R4-2213947
Ericsson
	To be revised. 

	R4-2211862
Apple
	To be revised. 

	R4-2212123
Intel
	To be revised. 

	R4-2212124
Intel
	To be revised. 



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”.



Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on FeMIMO RRM Performance Requirement and Test Case
	Samsung
	Way forward on FeMIMO RRM performance part

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2213174
	
	Draft CR to TS38.133 RRM test configurations for FeMIMO test
	Samsung
	To be merged.
	Merged into R4-2213488.

	R4-2213488
	
	DraftCR on introducing unified TCI configurations
	Huawei, HiSilicon
	To be revised.
	Based on 2nd round discussion, a new CSI-RS and a new TRS might be needed. For the unified TCI configurations, need to further check.

	R4-2213885
	
	Draft CR on test case for MAC CE based TCI state switch for a known joint TCI state in FR2 in TS38.133 A7.5.x.y
	ZTE Corporation
	To be revised.
	According to 1st round summary, the test requirement for Joint TCI case should be joint max(UL,DL).

	R4-2213173
	
	Draft CR to TS38.133 Test case for R17 UL TCI state switching
	Samsung
	To be revised.
	According to 1st round opinions, following the same procedure as legacy test cases.

	R4-2211861
	
	Draft CR for test case for FeMIMO - Unified TCI state switching for EN-DC in FR2
	Apple
	To be revised.
	Considering how to configure data transmission for NSC case.

	R4-2212518
	
	Draft CR on TC for joint unified TCI state switching in FR2 NR SA_MediaTek Inc
	MediaTek Inc.
	To be revised.
	Further consider whether “The rate of correct events observed during repeated tests shall be at least [90]%” is needed.

	R4-2213946
	
	Test case on unified TCI state switching
	Ericsson
	To be revised.
	CSI-RS is configured as the RS. Consider how to deal with not maintained PL-RS in test case.

	R4-2212669
	
	Draft CR on test case for DL TCI state switching for Cell with different PCI in FR2 NR-SA
	vivo
	To be revised.
	Configuration part can be merged into R4-2213488. Further consider TRS is needed in the test case.

	R4-2212670
	
	Draft CR on test case for L1-RSRP measurement procedure in FR1 NR-SA
	vivo
	To be revised
	

	R4-2213490
	
	DraftCR on L1-RSRP measurement test for R17 inter-cell beam managements
	Huawei, HiSilicon
	To be revised
	AoA setup 3 is configured for FR2.

	R4-2213884
	
	Draft CR on test case for L1-RSRP measurement on a cell with different PCI from serving cell for NR SA in FR1 in TS38.133 A.6.6.x.y
	ZTE
	To be merged.
	Merged into R4-2212670.

	R4-2213492
	
	DraftCR on SSB and CSI-RS configurations for TRP specific BFR tests
	Huawei, HiSilicon
	To be revised.
	

	R4-2212918
	
	Draft CR to TS38.133 TRP BFR performance EN-DC + FR1 + PSCell FR1
	Nokia
	To be revised.
	

	R4-2212919
	
	Draft CR to TS38.133 TRP BFR performance EN-DC + FR1 + PSCell FR2
	Nokia
	To be revised.
	

	R4-2213947
	
	Test case on link recovery procedure per TRP
	Ericsson
	To be revised.
	

	R4-2211862
	
	Draft CR for test case for FeMIMO – TRP specific BFR for NR-SA in FR1 (PCell)
	Apple
	To be revised.
	

	R4-2212123
	
	Draft CR about TRP specific Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in non-DRX mode
	Intel
	To be revised.
	

	R4-2212124
	
	Draft CR about TRP specific Beam Failure Detection and Link Recovery Test for FR2 SCell configured with CSI-based BFD and LR in DRX mode
	Intel
	To be revised.
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
