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Introduction
This email discussion summary includes work plan (9.9), RRM core requirement maintenance (9.9.1), SRS antenna port switching core maintenance (9.9.1.1), and SRS antenna port switching performance part (9.9.2.1).
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]Topic #1: Work plan for FeRRM performance (9.9)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207766
	Apple
	(1) 3GPP RAN4 #103e meeting (May, 2022, 0.5TU, Perf part)
· Agree on this work plan for R17 FeRRM performance part
· SRS antenna port switching [RAN4] 
· Discuss and agree on the test case list
· Have initial discussion on test case drafts, and agree on some draft CRs if possible
· HO with PSCell [RAN4]
· Discuss and agree on the test case list
· Have initial discussion on test case drafts, and agree on some draft CRs if possible
· PUCCH SCell activation/deactivation [RAN4]
· Discuss and agree on the test case list
· Have initial discussion on test case drafts, and agree on some draft CRs if possible
(2) 3GPP RAN4 #104 meeting (August, 2022, 0.5TU, Perf part)
· SRS antenna port switching [RAN4] 
· Discuss and agree on the draft CRs for test cases
· Agree on the big CR 
· HO with PSCell [RAN4]
· Discuss and agree on the draft CRs for test cases
· Agree on the big CR 
· PUCCH SCell activation/deactivation [RAN4]
· Discuss and agree on the draft CRs for test cases
· Agree on the big CR 

The big CR splitting is proposed as below,
	Big CR
	Responsible company

	Big CR for test cases of Rel-17 FeRRM - SRS antenna port switching
	Apple

	Big CR for test cases of Rel-17 FeRRM - HO with PSCell
	vivo

	Big CR for test cases of Rel-17 FeRRM - PUCCH SCell activation
	CATT




	
	
	



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: Work plan for FeRRM performance
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1: Work plan for FeRRM performance 
· Proposals (Apple)
(1) 3GPP RAN4 #103e meeting (May, 2022, 0.5TU, Perf part)
· Agree on this work plan for R17 FeRRM performance part
· SRS antenna port switching [RAN4] 
· Discuss and agree on the test case list
· Have initial discussion on test case drafts, and agree on some draft CRs if possible
· HO with PSCell [RAN4]
· Discuss and agree on the test case list
· Have initial discussion on test case drafts, and agree on some draft CRs if possible
· PUCCH SCell activation/deactivation [RAN4]
· Discuss and agree on the test case list
· Have initial discussion on test case drafts, and agree on some draft CRs if possible
(2) 3GPP RAN4 #104 meeting (August, 2022, 0.5TU, Perf part)
· SRS antenna port switching [RAN4] 
· Discuss and agree on the draft CRs for test cases
· Agree on the big CR 
· HO with PSCell [RAN4]
· Discuss and agree on the draft CRs for test cases
· Agree on the big CR 
· PUCCH SCell activation/deactivation [RAN4]
· Discuss and agree on the draft CRs for test cases
· Agree on the big CR 
The big CR splitting is proposed as below,
	Big CR
	Responsible company

	Big CR for test cases of Rel-17 FeRRM - SRS antenna port switching
	Apple

	Big CR for test cases of Rel-17 FeRRM - HO with PSCell
	vivo

	Big CR for test cases of Rel-17 FeRRM - PUCCH SCell activation
	CATT



· Recommended WF
· Agree on the work plan for FeRRM performance and the big CR splitting.
· 1st round Comment collection:
	Company
	Comments

	Apple 
	Agree with the work plan

	Huawei
	Agree with the work plan

	LGE
	Support the recommended WF

	Ericsson
	Agree with the work plan.

	vivo
	Agree with the work plan

	Nokia
	Fine with the recommended WF.

	Intel
	Agree with the work plan

	Xiaomi
	Agree with the work plan

	OPPO
	Agree with the work plan

	MTK
	Support the recommended WF

	CATT
	Support the recommended WF. 



Companies views’ collection for 1st round 
Open issues 
Comments are collected in section 1.2
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

	
	Company A

	
	Company B

	
	



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.
Sub-topic 1: Work plan for FeRRM performance
	
	Status summary 

	Issue 1: Work plan for FeRRM performance 

	Agreements:
· Agree on the work plan for FeRRM performance and the big CR splitting in R4-2207766.
Candidate options:
Recommendations for 2nd round:
This issue is closed. R4-2207766 is agreeable.

	
	

	
	



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Topic #2: SRS antenna port switching core maintenance (9.9.1, and 9.9.1.1)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Type
	Company
	Proposals / Observations

	R4-2207767
	CR
	Apple
	The unit of interruption requirement for SRS antenna port switching should be based on victim CC’s slot or symbol.

	R4-2208090
	discussion
	Nokia, Nokia Shanghai Bell
	Proposal 1: Add below clarification when the UE does not support simultaneous reception and transmission for inter-band TDD CA:   
· for UE, which does not support simultaneous reception and transmission for inter-band TDD CA specified in TS 38.331 [2], and is compliant to the requirements for inter-band CA with uplink in one NR band and without simultaneous Rx/Tx specified in TS 38.101-3 [20], the SRS transmission are not simultaneously scheduled with DL SSB/CSI-RS for L3 or L1 measurements transmission on other carriers.
Proposal 2: Add a note to clarify that existing SRS antenna switching interruption requirement does not account the new SRS antenna switching enhancements developed under feMIMO.  
· Note: The SRS antenna switching interruption requirement does not account the Rel-17 SRS antenna switching enhancements.

	R4-2208092
	CR
	Nokia, Nokia Shanghai Bell
	Resubmission for a endorsed draft CR.

	R4-2208093
	draftCR
	Nokia, Nokia Shanghai Bell
	1.	Some update on the case when AP SRS switching is colliding with aperiodic L1 measurements.
2.	Clarifying how to determine the victim cells for UL and DL interruptions, and removing the redundant paragraph. 
3.	Removing “NR and LTE” from the tables.
4.	Changing CC to cell.
5.	Some correction and/or clarification are added.

	R4-2208313
	discussion
	LG Electronics Inc.
	Proposal: Add no interruption condition in the specification according to UE behaviour for transient between uplink and downlink in TS38.211 as follow:
· For UE not capable of full-duplex communication and not supporting simultaneous transmission and reception as defined by paramenter simultaneousRxTxInterBandENDC and simultaneousRxTxInterBandCA, no interruption is applied to the downlink symbol/slot before or after configured SRS resource for antenna switching according to the UE behaviour for transition between uplink and downlink in TS38.211.

	R4-2208316
	CR
	LG Electronics Inc.
	Based on the discussion paper 8313

	R4-2208935
	CR
	Huawei, Hisilicon
	Add the clarification that no requirements apply when AP SRS antenna port switching collides with AP L1 RSRP/SINR.

	R4-2208936
	CR
	Huawei, Hisilicon
	Withdrawn

	R4-2209133
	CR
	Huawei, Hisilicon
	1.	Add NR SRS antenna port switching requirements in introduction parts.
2.	Clarify that UE is not required to perform SRS when colliding with NR measurement in the same CG.
3.	Clarify that no requirement for AP L1-RSRP/L1-SINR measurements colliding with AP SRS
4.	Remove the requirements for E-UTRA victim cell.

	R4-2210130
	discussion
	Ericsson
	Proposal 2: If configuring different SRS resource sets in consecutive slots is allowed from RAN1 perspectives, RAN4 should not introduce any limitation for applicability of requirements.



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: SRS antenna port switching core maintenance
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1: Clarification for UE does not support simultaneous reception and transmission for inter-band CA 
· Option 1 (Nokia):
· Add below clarification when the UE does not support simultaneous reception and transmission for inter-band TDD CA:   
· for UE, which does not support simultaneous reception and transmission for inter-band TDD CA specified in TS 38.331 [2], and is compliant to the requirements for inter-band CA with uplink in one NR band and without simultaneous Rx/Tx specified in TS 38.101-3 [20], the SRS transmission are not simultaneously scheduled with DL SSB/CSI-RS for L3 or L1 measurements transmission on other carriers.
· Option 2 (LGE):
· Add no interruption condition in the specification according to UE behaviour for transient between uplink and downlink in TS38.211 as follow:
· For UE not capable of full-duplex communication and not supporting simultaneous transmission and reception as defined by parameter simultaneousRxTxInterBandENDC and simultaneousRxTxInterBandCA, no interruption is applied to the downlink symbol/slot before or after configured SRS resource for antenna switching according to the UE behaviour for transition between uplink and downlink in TS38.211.

· Recommended WF
· TBA.
· 1st round Comment collection:
	Company
	Comments

	Apple
	We are not very convinced for the necessity to have such clarification. The reason is: the simultaneous Rx/Tx capability is not dedicated for SRS antenna port switching, but it would impact all occasions on which DL measurement/channel are colliding with UL transmission; and no requirement is specified when UE is not capable of simultaneous Rx/Tx but network still configures simultaneous Rx/Tx to this UE. We could treat it as error case, that means no requirement shall be applied/specified in this case.

	Huawei
	For option 1, we are fine to add the similar clarification as SRS carrier switching or no requirements apply as apple commented.
For option 2, We prefer not to have such condition. We can understand that the motivation is by combining Tx-Rx time and transient time for SRS AT switching, but RAN4 has little discussion on this. Thus, generic requirements are preferred. 

	QC
	Both notes are not needed, because
Comment to option 1: Out of RAN4 scope, since when to schedule what RS is RAN1 scope
Comment to option 2: Given that RAN1 spec already disallow the transmission/transient time from overlapping with DL, we don’t see a need to discussion the interruption condition in RAN4. We only discuss the interruption when the transmission or transient time overlapped with DL, not when there is no overlapping at all.

	LGE
	Depending on simultaneous Rx/Tx capability, both option 1 and option 2 could be considered in the RAN4 specification since clear UE behavior (i.e., no expectation of transmission or reception) of transient between Tx and Rx when UE does not support simultaneous Rx/Tx is specified in RAN1 specification. So, scheduling for measurement RS as option1 and no interruption condition as option 2 should be added.

	Ericsson
	May be a question for my clarification. Does full duplex communication is supported by some UEs at present? 
If not, then there is no need to add these notes concerning this capability.

	vivo
	We do not have strong view, but just see no need for clarifications as either option 1 or option 2, i.e. slightly prefer not to have either option.
For option 1, it is already clear in RAN1 spec that UE is allowed not to transmit UL within a pre-defined duration before or after DL as defined in TS 38.211 if the corresponding capability is not supported for inter-band TDD CA. Therefore, clearly this restriction may also apply to SRS.
For option 2, if our understanding is right, the motivation would be to clarify the applicability of interruption requirements, since in the described case, based on RAN1 spec the DL symbols should be prioritized. We are open to discuss more general form for requirements applicability of the SRS antenna switching interruptions in TS 38.133, but do not think such details as in option 2 are needed.

	Nokia
	Option 1.
We understood the point is DL scheduling is not expected during the Tx-to-Rx or Rx-to-Tx transient time. Similar applicability condition as for SRS carrier-based switching can be added for clarification. 

	Intel
	Fine with option 1, which is similar as SRS carrier switching or specify that no requirement is applied.

	Xiaomi
	For Option 1, we slightly prefer not to have such clarification, as RAN1 spec already specify the restriction. But we also fine to add it as for SRS carrier-based switching.
For Option2, we understand the motivation, but slightly prefer to define generic requirement and not to add such clarification. 

	OPPO
	We prefer not to have these two notes.
For Option 1, RAN1 spec already specify the restriction. For Option2, we prefer to define generic requirement and not to add such clarification.

	MTK
	No strong view on option 1 and prefer not to have clarification for option 2. 
· For option 1, to our understanding, it would be no requirement that if UE does not support simultaneous reception and transmission for inter-band TDD CA, and both SRS and DL signals are scheduled in the same OFDM symbol. 
· For option 2, to define a generic requirement for all cases is suggested even though we understand the interruption may not be needed when the symbol before/after SRS symbol is DL and UE does not support simultaneous reception and transmission.

	CATT
	For option 1, no strong view, but think it is not very necessary. For the UE not supporting simultaneous transmission and reception, since we have agreed that L1/L3 measurement is always prioritized, UE will not transmit SRS when colliding with DL measurements. 
For option 2, prefer not to have such clarification. The interrupted band is indicated by UE capability, if UE doesn’t support simultaneous transmission and reception, why UE will indicate the interruption on this DL band?

	LGE
	To further clarify proposal 2 from LGE, current interruption requirements is defined based on async case in scenario 2, but in sync case considered in our contribution, there would not be overlapped between UL and DL during transient time Tx-Rx based on RAN1 specification. It means that the DL symbol or slot should be excluded from interruption definition since network and UE already know that UE would not receive the DL signal. Our intention is not to change the interruption requirements defined in the last meeting and we are fine with generic requirements approach, but we just clarify and add no interruption case (interruption applicability) to avoid unnecessary interruption.
For some comments from companies, 
@ Ericsson, we think that full duplex communication means FDD.
@ CATT, RAN4 defined generic interruption requirements for SRS AP switching, so we’d like to clarify interruption applicability when the symbol/slot before or after configured SRS resource for AP switching is DL. 



Issue 2-2: Clarification for SRS antenna switching enhancements from R17 FeMIMO 
· Option 1 (Nokia):
· Add a note to clarify that existing SRS antenna switching interruption requirement does not account the new SRS antenna switching enhancements developed under feMIMO.  
· Note: The SRS antenna switching interruption requirement does not account the Rel-17 SRS antenna switching enhancements.

· Recommended WF
· TBA.
· 1st round Comment collection:
	Company
	Comments

	Apple
	We didn’t see strong necessity to have such note in spec (by default we don’t have requirement with mixed R17 features unless explicitly described in spec) but if majority companies see the need, we are fine to compromise.

	Huawei
	Generally fine. But we are curious whether it should be captured in the spec to mention a specific WI (i.e. Rel-17 FeMIMO). As it has been captured in the WF in last meeting, we think there is no need to capture in the spec.  

	QC
	We agree that the SRS interruption requirement doesn’t apply to more than 6 SRS symbol cases in FeMIMO. But how do we capture it? The “R17 FeMIMO WI” is not a proper description in a spec.

	LGE
	We don’t have strong view, but if Note is added, we think the wording “Rel-17 SRS antenna switching enhancements” needs to be revised.

	Ericsson
	Maybe it is good to discuss the exact wording.  

	Vivo
	Agree with the principle. Can be further discussed after RAN1 has clear definition of R17 RRC parameters and UE feature list in R17 feMIMO WI.

	Nokia
	Option 1.
The inapplicability to FeMIMO has been agreed in last meeting. But there is no any restriction in spec excluding the non-consecutive case. It would be good to clarify the applicability to avoid misunderstanding. We are fine to discuss a better wording.  

	QC
	We suggest to modify the following spec sentence:
For the rest of SRS configurations
As
For the rest of SRS configurations with less than 6 SRS symbols in a slot

	Intel
	Fine with the intension. Further discuss the exact wording.

	Xiaomi
	Fine with the proposal, the wording may need to be revised.

	MediaTek
	We are ok to this proposal. But, we are not sure how to capture it in spec.

	CATT
	Fine with option 1 and the exact wording can be further refined. 



Issue 2-3: RAN4 impact for different SRS resource sets in consecutive slots
· Option 1 (Ericsson):
· If configuring different SRS resource sets in consecutive slots is allowed from RAN1 perspectives, RAN4 should not introduce any limitation for applicability of requirements.

· Recommended WF
· TBA.
· 1st round Comment collection:
	Company
	Comments

	Apple
	Fine with option 1, and in the current spec there was no any explicit restriction on the resource set configuration in RAN4 requirement.

	Huawei
	For option 1, we think it is only aperiodic SRS case. RAN4 interruptions are defined based on 1/6 symbols in a slot. We think there is no need to have limitation in RAN4 spec.

	QC
	What’s the spec implication? Is there any limitation for applicability agreed in previous meetings that require this agreement to correct?

	Ericsson
	No impact to existing spec and fine with option 1. 

	Vivo
	Similar view as Qualcomm. We are not very clear about the intention of proposal, or in other word, the spec impact of the proposal. 

	Nokia
	We understood configuring different SRS resource sets in consecutive slots is one of new features defined in Rel17 FeMIMO. In last meeting, we agreed not to consider non-consecutive case in FeRRM WI. We would like to leave whole FeMIMO SRS enhancements out from R17.
Issue 3-1: Impacts from SRS antenna port switching enhancement in R17 FeMIMO
· Clarify that the interruption requirements applies when SRS resources are allocated in the last 6 symbols in a slot.
· No need to discuss whether or not the SRS resources of a set in a slot are configured in non-consecutive manner.
The non-consecutive case is an issue from R17 FeMIMO WI, and we don’t consider R17 FeMIMO in this FeRRM WI

	Intel
	Don’t quite understand the intension of proposal 1. In last meeting, it’s agreed that we don’t consider R17 FeMIMO in this FeRRM WI.
If there are two SRS resource set in consecutive slots. RAN1 has defined a guard period between the two sets and updated the spec in 38.214 which is related Rel-17 FeMIMO. Whether UE can transmit symbols in the guard in FFS. The updated spec in RAN1 is as follows:
	The UE is configured with a guard period of Y symbols, in which the UE does not transmit any other signal, in the case the SRS resources of a set are transmitted in the same slot. The guard period is in-between the SRS resources of the set. For two SRS resource sets of an antenna switching located in two consecutive slots, if UE is capable of transmitting SRS in all symbols in one slot, a guard period of Y symbols exists between the last OFDM symbol occupied by the SRS resource set in the first slot and the first OFDM symbol occupied by the SRS resource set in the second slot.




	Xiaomi
	Fine with option 1 and no impact to current RAN4 spec.

	OPPO
	Option 1 is generally fine.

	MTK
	One thing want to further check. For the different SRS resource sets in consecutive slots, is it introduced in R17 in RAN1? If yes, we think we do not need to have this proposal.

	CATT
	There is no such restriction in RAN4 spec, so there is no need to have this proposal. 




Companies views’ collection for 1st round 
Open issues 
Comments are collected in section 1.2
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

	R4-2207767
(Apple CR)
	vivo: Ok to the CR

	
	MTK: ok

	
	Ericsson: OK

	R4-2208092
(Nokia CR)
	Apple: fine with this resubmitted CR

	
	MTK: ok

	
	Ericsson: OK

	R4-2208093
(Nokia draft CR)
	Apple: fine with this CR.

	
	Huawei: Some changes are similar with CR 9133

	
	vivo: The wording ‘entry number of the band indicated by…’ is slightly confusing. Prefer to change it to ‘interrupted band indicated by… ’
Nokia: QC proposed using “victim cell” which sounds clearer. What do you think? 

	
	QC: 1. “indicated in on entry of….” Implies that there are multiple entries in the IE, and it doesn’t align to “the entry number of the band indicated by...” which says that there is only one entry in the IE. We suggest to put the victim cell definition by the Ies up front, and refer to it as “victim cell” in the following description.
2. The corresponding section in NR-SA, NE-DC and NR-DC should align to this change
We uploaded a new version to WF/CR draft folder with the suggested wording: R4-2208093 draftCR on interruptions at SRS antenna switching_v1_QC, and we hope it can be considered.
Nokia: Thanks for the good proposal. We are fine with the change except it should be “and/or” as highlighted below? 
For interruption caused by SRS antenna port switching, the victim cell is based on the entry number of the band indicated by txSwitchImpactToRx and/or txSwitchWithAnotherBand regardless of per-FR MG capability. An UL interruption is allowed on any of the serving cells as indicated in txSwitchWithAnotherBand, and a DL interruption is allowed on any of the serving cells as indicated by txSwitchImpactToRx.
QC: Yes, changing to and/or is good for us.
Ericsson: We have same comments as Vivo. “entry number” sentence is too confusing. Maybe we could try to replace it with something simpler to read. 

	R4-2208316
 (LGE CR)
	Apple: based on conclusion from issue 2-1

	
	Huawei: depends on conclusion of pending issues.

	
	QC: Given that RAN1 spec already disallow the transmission/transient time from overlapping with DL, we don’t see a need to discussion the interruption condition in RAN4. We only discuss the interruption when the transmission or transient time overlapped with DL, not when there is no overlapping at all.

	
	Nokia: This depends on the conclusion in Issue 2-1. 

	
	MTK: depends on open issue.

	R4-2208935
(Huawei CR)
	Apple: fine with this CR

	
	QC: Need to align wording change in Nokia’s CR, if agreed

	
	Nokia: The introduction of SRS switching was endorsed in last meeting (see Nokia resubmitted CR R4-2208292). The other parts look ok with some small corrections:
No requirements apply when aperiodic L1-RSRP/L1-SINR measurements are colliding with aperiodic SRS antenna port switching if the carrier on which the aperiodic L1-RSRP/L1-SINR measurements are configured is one entry of txSwitchImpactToRx or is the same carrier on which SRS antenna port switching is configured.

	
	Huawei:@ Nokia  Thanks for the revision. We are fine with the wording.
Ericsson: Entry number sentence can be replaced with something simpler. 

	R4-2209133
(Huawei CR)
	Apple: some parts are overlapped with Nokia CR 8093, consider to merge to one CR.

	
	QC: Overlapping with R4-2208093, same comment and the two CR should be merged

	
	Nokia: same comments as above.

	
	MTK: for 8.2.2.2.16 (NR SA), not sure whether the bullet “the SRS switching is not colliding with E-UTRA measurement if the carrier on which the E-UTRA measurement is performed is one entry of txSwitchImpactToRx or is the same carrier on which SRS is transmitted.” should be considered or not.

	
	Huawei: This one can be merged with Nokia’s CR. 
@MTK: We have no strong views on keeping this bullet. From my understanding, E-UTRA measurement is within gap which cannot collide with SRS transmission in FR1.



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.
Sub-topic 2: SRS antenna port switching core maintenance
	
	Status summary 

	Issue 2-1: Clarification for UE does not support simultaneous reception and transmission for inter-band CA 

	Tentative Agreements:
· No tentative agreement yet.
· 10 companies support to no specify either option 1 or option 2 in spec, 5 companies agree to specify option 1 but only 1 company agree to specify option 2.
Candidate options:
· Option 1 (Nokia, HW, LG, Intel, MTK):
· Add below clarification when the UE does not support simultaneous reception and transmission for inter-band TDD CA:   
· for UE, which does not support simultaneous reception and transmission for inter-band TDD CA specified in TS 38.331 [2], and is compliant to the requirements for inter-band CA with uplink in one NR band and without simultaneous Rx/Tx specified in TS 38.101-3 [20], the SRS transmission are not simultaneously scheduled with DL SSB/CSI-RS for L3 or L1 measurements transmission on other carriers.
· Option 2 (LGE):
· Add no interruption condition in the specification according to UE behaviour for transient between uplink and downlink in TS38.211 as follow:
· For UE not capable of full-duplex communication and not supporting simultaneous transmission and reception as defined by parameter simultaneousRxTxInterBandENDC and simultaneousRxTxInterBandCA, no interruption is applied to the downlink symbol/slot before or after configured SRS resource for antenna switching according to the UE behaviour for transition between uplink and downlink in TS38.211.
· Option 3 (Apple, HW, QC, Ericsson(if no full duplex is considered), vivo, Intel, Xiaomi, OPPO, MTK, CATT): neither option 1 nor 2 is needed to clarify in RRM spec.
Recommendations for 2nd round:
· Encourage companies to check if option 3 could be a compromise. Propose to discuss it in GTW.
· Continue the discussion in corresponding CR thread in 2nd round.

	Issue 2-2: Clarification for SRS antenna switching enhancements from R17 FeMIMO 

	Tentative Agreements:
· Based on the majority companies’ view, the principle of option 1 is agreeable to reflect in spec but need further discussion on how to capture it.
Candidate options:
· Option 1 (Nokia, Ericsson/LGE/vivo/Intel/Xiaomi/MTK/CATT(agree the principle)):
· Add a note to clarify that existing SRS antenna switching interruption requirement does not account the new SRS antenna switching enhancements developed under feMIMO.  
· Note: The SRS antenna switching interruption requirement does not account the Rel-17 SRS antenna switching enhancements.
· Option 1a (QC):
· modify the following spec sentence:
· For the rest of SRS configurations
        as
· For the rest of SRS configurations with less than 6 SRS symbols in a slot
· Option 2 (Apple, HW):
· No need to include option 1 in the RRM spec.

Recommendations for 2nd round:
· Based on the majority companies’ view, the principle of option 1 is agreeable to reflect in spec but need further discussion on how to capture it.
· Discuss the wording (e.g., option 1a or a revised note) directly in corresponding CR thread during second round.

	Issue 2-3: RAN4 impact for different SRS resource sets in consecutive slots

	Agreements:
· No impact to RRM spec from issue 2-3.
Candidate options:
· Option 1 (Ericsson, Apple, Xiaomi, OPPO):
· If configuring different SRS resource sets in consecutive slots is allowed from RAN1 perspectives, RAN4 should not introduce any limitation for applicability of requirements.

Recommendations for 2nd round:
· Based on the majority companies’ view, the issue 2-3 would not cause impact to RRM spec, and no need to further discuss it.
· This issue is closed.



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”




Topic #3: SRS antenna port switching performance part (9.9.2.1)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Type
	Company
	Proposals / Observations

	R4-2207730
	discussion
	Qualcomm, Inc.
	Proposal 1: Define two tests based on the requirement in Table 8.2.1.2.18-3, 8.2.2.2.16-3 (more than 1 SRS symbol) in 38.133 and 2 subframes on LTE (more than 1 SRS symbol configured) in NR-SA and EN-DC, but not NE-DC. 
Proposal 2: Use 1T2R and the following configurations.
Sounding Reference Symbol Configuration for SCS=15kHz
	
	SRS.x1 TDD
	

	Field
	Value
	Comment

	c-SRS
	12
	

	b-SRS
	0
	

	b-hop
	0
	Frequency hopping is disabled 

	groupOrSequenceHopping
	neither
	No group or sequence hopping

	freqDomainPosition
	0
	Frequency domain position of SRS

	freqDomainShift
	0
	 

	pathlossReferenceRS
ssb-Index
	0
	SSB #0 is used for SRS path loss estimation

	usage
	antennaSwitching
	

	startPosition
	5
	resourceMapping setting

	nrofSymbols
	2
	

	repetitionFactor
	n1
	without repetition.

	transmissionComb
	n2
	

	combOffset
	0
	transmissionComb setting

	cyclicShift
	0
	 

	nrofSRS-Ports
	port1
	Number of antenna ports used for SRS transmission

	resourceType
	Periodic
	

	periodicityAndOffset-p
	sl40, 2
	SRS transmission periodicity 


Table A.3.24-2: Sounding Reference Symbol Configuration for SCS=30kHz
	
	SRS.x2 TDD
	

	Field
	Value
	Comment

	c-SRS
	24
	

	b-SRS
	0
	

	b-hop
	0
	Frequency hopping is disabled 

	groupOrSequenceHopping
	neither
	No group or sequence hopping

	freqDomainPosition
	0
	Frequency domain position of SRS

	freqDomainShift
	0
	 

	pathlossReferenceRS
ssb-Index
	0
	SSB #0 is used for SRS path loss estimation

	usage
	antennaSwitching
	

	startPosition
	5
	resourceMapping setting

	nrofSymbols
	2
	

	repetitionFactor
	n1
	without repetition.

	transmissionComb
	n2
	

	combOffset-n2
	0
	transmissionComb setting

	cyclicShift-n2
	0
	 

	nrofSRS-Ports
	port1
	Number of antenna ports used for SRS transmission

	resourceType
	Periodic
	

	periodicityAndOffset-p
	sl80, 4
	SRS transmission periodicity is 40ms



Proposal 3: Testability issue should be resolved first before introducing test case for 1 symbol SRS antenna switching test.


	R4-2207731
	CR
	Qualcomm, Inc.
	Correct startPosition in A.3.24 from 0 to 5

	R4-2207768
	discussion
	Apple
	Proposal: Agree the test case list for SRS antenna port switching in this contribution.

	R4-2208065
	draftCR
	Intel Corporation
	Add NR FR1 interruptions test case at NR SRS antenna port switching with more than 1 SRS symbol in NR-CA.

	R4-2208091
	discussion
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to discuss if additional test cases shall be defined when SRS antenna port switching is configured together with SRS carrier-based switching.
Proposal 2: nrofSymbols = 1 shall be additionally defined in TS 38.133 A.3.24 to verify the symbol-level interruption in synchronous scenario at SRS antenna port switching. 

	R4-2208094
	draftCR
	Nokia, Nokia Shanghai Bell
	According to the work split, TC1 is provided to verify the interruptions at NR SRS antenna port switching with 1 SRS symbol in synchronous EN-DC.

	R4-2208108
	CR
	Xiaomi
	TC for NR FR1 – E-UTRAN interruptions at NR SRS antenna port switching with 1 SRS symbol in asynchronous NE-DC

	R4-2208174
	discussion
	CATT
	Proposal 1: For asynchronous network, the boundary of LTE subframe and NR Scell slot will be overlapped with the SRS symbol transmit on PSCell with antenna port switching.
Proposal 2: For sync and async scenario, use same SRS resource configuration transmission with antenna port switching and only one SRS resource set is configured.
Proposal 3: New SRS configurations, SRS.4 TDD for 15kHz SCS and SRS.5 TDD for 30kHz SCS, will be defined. For each configuration, two SRS resources of one symbol are configured at 11th and 13th symbol in the same slot.
Proposal 4: Periodic SRS transmission with antenna port switching is configured in the test for reducing test time.

	R4-2208175
	draftCR
	CATT
	Introduce the test case for interruptions at NR FR1 for one SRS symbol with antenna port switching in asynchronous EN-DC.
Define Sounding Reference Symbol Configuration with antenna port switching

	R4-2208350
	draftCR
	OPPO
	Introduce the requirements for test case: NR FR1 – E-UTRAN interruptions at NR SRS antenna port switching with 1 SRS symbol in synchronous NE-DC

	R4-2208461
	draftCR
	MediaTek Inc.
	Add the new test case “NR FR1 – E-UTRAN interruptions at NR SRS antenna port switching with more than 1 SRS symbol in asynchronous NE-DC”

	R4-2208520
	discussion
	CMCC
	Proposal 1: for interruption requirements for SRS antenna port switching, it is proposed to define test cases for all the three cases: 1 symbol of SRS transmission time for sync case, 1 symbol of SRS transmission time for async case, 6 symbol of SRS transmission time for async case.
Proposal 2: it is proposed to define test cases for deployment of EN-DC, SA, NE-DC, NR-DC.
Proposal 3: for configuration of test cases for SRS antenna port switching, it is proposed to consider following cases:
· 15 kHz SSB SCS with 10 MHz bandwidth for FDD
· 15 kHz SSB SCS with 10 MHz bandwidth for TDD 
· 30 kHz SSB SCS with 40 MHz bandwidth for TDD  

	R4-2208940
	discussion
	Huawei, Hisilicon
	Proposal 1: Define test cases for scenario 1 sync case by allocating the SRS resource at the last but one symbol of slot and the interruption on victim CCs should be no longer than 1 slot (subframe for E-UTRA) when the SCS of aggressor CC and victim CC is 15/30 KHz.
Proposal 2: SRS resource configuration to be defined in generic approach for different UE capability (i.e. add a note to clarify that nrofSRS-Ports depends on indicated UE capability for SRS antenna port switching)
Proposal 3: Periodic SRS resource set is used in the test cases to verify that the length of each interruption is less than the interruption requirements, and the interval between SRS sources should be larger than 3/6 slots for 15 KHz/30KHz to avoid overlapping of interruption caused by two SRS resource.

	R4-2208941
	draftCR
	Huawei, Hisilicon
	Define the test case for NR SRS antenna port switching with more than 1 SRS symbol in asynchronous EN-DC

	R4-2209492
	discussion
	vivo
	Observation 1  In test cases for SRS carrier based switching, SpCell in LTE, NR FR1 and NR FR2 are tested as victim CC, while aggressor CC can only be LTE TDD Scell, NR FR1 TDD Scell or NR FR2 TDD Scell. 
Observation 2  In test cases for SRS carrier based switching, only EN-DC and NR SA are tested.
Observation 3  Applicability rules has been introduced for FR1+FR2 test cases in R16.
Proposal 1  Follow the rule of SRS carrier switching, i.e. NE-DC cases are not tested. The same UE behaviour as that for EN-DC can be assumed.
Proposal 2  The async case is only tested between NR and LTE in EN-DC with all NR cells in FR1, until the applicability of FR1-FR2 joint test case is available.
Proposal 3  The case when more than 1 SRS symbols considered for interruption to NR cells is tested in the sync scenario, i.e. NR CA, until the applicability of FR1-FR2 joint test case is available.
Proposal 4  Only test inter-band NR CA for the case of interruption to NR cells, while DL CA and UL CA can be both considered. 
Proposal 5  Do not test interruption by SRS ant switching if aggressor CC is an FR2 CC.
Proposal 6  The selected CA/DC band combination for testing should consider UE capability of txSwitchImpactToRx or txSwitchWithAnotherBand. RAN4 may further discuss how to select the SCS for each corresponding band according to UE capability.
Proposal 7  For the case when symbol level interruption is tested, the last symbol in the slot is not configured for SRS transmission on the aggressor CC in the test case design, and in this case the number of interrupted slot shall be no more than 1.

	R4-2209493
	draftCR
	vivo
	Introduce test cases for NR FR1 interruptions at NR SRS antenna port switching with 1 SRS symbol in NR-CA.

	R4-2210130
	discussion
	Ericsson
	Proposal 1: Configuration of test cases 1, 4 and 6 should be chosen such a way that one of the test cases can be tested for same slot interruption.



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: SRS antenna port switching core maintenance
Sub-topic description:
In RP-220443, summary for WI is:
· Interruption requirements were defined for two scenarios:
· Scenario 1: when X=1 SRS symbol is configured in a slot for SRS antenna port switching, the configured number of SRS symbols is used as SRS transmission time
· Scenario 2: otherwise, using X=6 SRS symbols in a slot as assumption of SRS transmission time
· RAN4 specified: 
· Interruption requirement (symbol-level) for scenario 1 sync case
· Interruption requirement (slot-level) for scenario 1 async case
· Interruption requirement (slot-level) for scenario 2

Open issues and candidate options before e-meeting:
Subtopic 3-1: General scope for testing:
Issue 3-1-1: MR-DC or CA modes in SRS antenna port switching testing
· Option 1 (Qualcomm, vivo):
· NR-SA (FR1+FR1 NR CA) and EN-DC (LTE Pcell + FR1 NR PSCell + FR1 NR Scell)
· Option 1a (Qualcomm):
· Testability issue should be resolved first before introducing test case for 1 symbol SRS antenna switching test
· Option 2 (CMCC):
· EN-DC, SA, NE-DC, NR-DC
· Recommended WF
· TBA.
· 1st round Comment collection:
	Company
	Comments

	Apple
	Fine with option 1 and 1a. Regarding NR-DC, the FR1+FR2 NR-DC shall not be tested before FR1+FR2 testability issue is addressed; and testing of NE-DC is quite similar as EN-DC.

	QC
	1. NE-DC and NR-DC should be excluded, due to the previous agreement cited in R4-2207730
Huawei and Vivo’s proposal can address issue in option 1a, but we suggest to modify the configuration of SRS symbols before the last two symbols or more, given the interruption length and uncertainty of interruption location.

	Ericsson
	We are fine to exclude NR-DC from the testing due to FR1+FR2 testability issue and requirements for FR1+FR1 NR-DC being not present. 
We also agree with the fact that both EN-DC and NE-DC are testing interruption on LTE SpCell and NR Scell irrespective of whether it is NE-DC or EN-DC. If companies prefer to test both, may be to reduce number of test cases, test cases can be split between NE-DC and EN-DC instead of repeating same tests for both. 
For 1 symbol case, start symbol of SRS should be early enough (maybe 9th symbol of the slot) so that same slot interruption can be tested.

	Vivo
	Support option 1. NE-DC is similar to EN-DC for this issue.
For option 1a, can be further discussed in CR phase. We are also OK to Qualcomm’s proposal. But if companies think that R16 is too late to revise, then we are also to add some notes to the SRS configuration as in R4-2209493.

	Nokia
	We share the same view as Ericsson considering the testability issues as discussed before. 
About the symbol-level interruption, we should also define the test cases. We can discuss how to verify the interruption in this scenario.    

	Intel
	Fine with option 1 and 1a. for option 1, exclude test case which involves FR1+FR2 testability issue.
For option 1a, further discuss how to design test case for symbol based requirement.

	Xiaomi
	We agree the test case for EN-DC and NE-DC are similar. Fine with option 1 and 1a

	OPPO
	We are fine to exclude NR-DC tests. For EN-DC and NE-DC tests, we also prefer to reduce the number of test cases since they are similar. It is a good compromise that test cases can be split between NE-DC and EN-DC instead of repeating same tests for both. 

	MediaTek
	Support option 1 and 1a. we agree that some cases are not much different, e.g. interruption test between NE-DC and EN-DC, or NR-SA and NR-DC. Besides, we also agree that FR1+FR2 case should wait for solving testability issue. Because the SRS transmitted on FR1 cell may not be received by network.

	CATT
	Support option 1 and 1a. 

	CMCC
	After further check, we are fine not to define test case for NR-DC. 
But for EN-DC and NE-DC, according to companies’ comments, the testing of NE-DC is quite similar as EN-DC, so only need to define test for one scenario. Our main concern is that if we define test case only for one scenario (e.g. EN-DC), and UE pass this test case, can we assume that the performance of another scenario (e.g. NE-DC) is also guaranteed? If the answer is Yes, we are fine with option 1, otherwise, prefer to test both. 




Issue 3-1-2: scenarios for SRS antenna port switching testing
· Option 1 (Qualcomm): 
· Only test interruption requirement (slot-level) for scenario 2
· Testability issue should be resolved first before introducing test case for 1 symbol SRS antenna switching test
· Option 2 (CMCC): Test followings
· Interruption requirement (symbol-level) for scenario 1 sync case
· Interruption requirement (slot-level) for scenario 1 async case
· Interruption requirement (slot-level) for scenario 2
· Recommended WF
· TBA.
· 1st round Comment collection:
	Company
	Comments

	Apple
	We are fine with option 1, and the current testing method in Tx switching cannot be simply reused for symbol level interruption testing SRS antenna port switching. Or we can also compromise to use the method in Huawei and vivo paper to test scenario 1 sync case by counting the lost slot(ACK/NACK) rather than symbol number.

	Huawei
	We are fine to consider three cases listed in option 2. Regarding how to test symbol-level interruption, please see our comments under 3-2-5.

	QC
	Based on the second comment to issue 3-1-2, we can support introducing scenario 1 sync case. However, the interruption is counted in slot level according to the proposal, then scenario 1 async case becomes almost the same as sync case and is redundant. Therefore, our compromised proposal is:
· Interruption requirement (symbol-level) for scenario 1 sync case
· Interruption requirement (slot-level) for scenario 2


	LGE
	We are fine with option 1. For scenario 1 sync case, need further discussion on testing method for symbol level interruption.

	Ericsson
	We prefer option 2 with testing of same slot interruption for 1st case.

	vivo
	Option 2 is OK.
For option 1, the testability can be solved by changing the SRS stating position from previous SRS configuration.

	Nokia
	Option 2.
Symbol-level interruption has been specified in core requirements. We do not see any reason to not define the test cases considering scenario 1 sync case is also popular in practical deployment. 
As for testability, the symbol level interruption and corresponding test cases has been defined to verify the interruption at UL switching. Can similar methodology be used for SRS antenna switching testing? 

	QC
	To Nokia, UL switching test is based on CSI-RS measurement, however, it is prioritized over SRS AS.

	Intel
	Fine with option 2.

	Xiaomi
	Fine with Option 2.

	OPPO
	Fine with QC‘s compromised proposal:
· Interruption requirement (symbol-level) for scenario 1 sync case
· Interruption requirement (slot-level) for scenario 2

	MediaTek
	Support option 1. Not to test scenario 1 sync case is preferred since not sure how to test the requirement based on symbol level and there is no symbol level interruption in current spec.

	CATT
	Fine with option 2, but the testability for scenario 1 sync case can be further discussed. 

	CMCC
	Option 2. As for how to test symbol-level interruption, companies provide candidate solutions in Issue 3-2-5 and can be further discussed.




Issue 3-1-3: SRS antenna port switching together with SRS carrier switching
· Proposal (Nokia): 
· RAN4 to discuss if additional test cases shall be defined when SRS antenna port switching is configured together with SRS carrier-based switching.
· Recommended WF
· TBA.
· 1st round Comment collection:
	Company
	Comments

	Apple
	We do not agree to have such additional test case for SRS antenna port switching + SRS carrier-based switching, since there was no corresponding requirement discussed before.

	Huawei
	No need to combine these two together. 

	QC
	We oppose the proposal.

	LGE
	We think no additional test case with combining SRS carrier-based switching is needed.

	Ericsson
	We do not see strong need to test both of them together.

	Nokia 
	We raise this proposal as SRS antenna switching seems to be configured always with SRS carrier-based switching in practice. If this is the most likely configuration, it would be good to discuss the potential configuration and define the test cases accordingly. 
We would like to understand from UE vendors if SRS antenna switching can be performed independent from carrier-based switching? And if this is the case, is it the common understanding that no requirements shall apply when both are configured? 

	Intel
	We think that there is no need to combine the two test cases since they are independent.

	Xiaomi
	Prefer not to combine the two test cases.

	MediaTek
	Disagree with the proposal. The reason is same as Apple.

	CATT
	No need  to combine the two features. 



Issue 3-1-4: Other clarification on the testing scope 
· Proposal (vivo): 
· The async case is only tested between NR and LTE in EN-DC with all NR cells in FR1, until the applicability of FR1-FR2 joint test case is available. (moderator note: vivo proposed to not test NE-DC, so aync here is only for EN-DC)
· Only test inter-band NR CA for the case of interruption to NR cells, while DL CA and UL CA can be both considered. 
· Do not test interruption by SRS ant switching if aggressor CC is an FR2 CC.
· Recommended WF
· TBA.
· 1st round Comment collection:
	Company
	Comments

	Apple
	Fine with proposals from vivo

	Huawei
	Regarding LTE/FR1-FR2 testability issue, it should be handled in a consistent way for all features in this WI or even across WIs. Either not define such test cases or have these test cases in spec but clarify that UE is not required to pass them.

	Ericsson
	SRS AS requirements for FR2 is not defined in Rel-17. We are fine with not repeating same tests for both NE-DC and EN-DC. 

	vivo
	Support all proposals

	Nokia
	We prefer defining the test cases for FR1+FR2.
This is different from SRS carrier-based switching where FR1+FR2 is not considered as switching between FR1 and FR2 seems unlikely. However, SRS antenna switching occurs on single carrier (if carrier-based switching is not configured simultaneously). If the UE is configured with FR1+FR2 band combination, the interruption on FR2 cells is still possible and needs to be verified. 

	Intel
	Fine with the proposals.

	Xiaomi
	Fine with the proposals.

	OPPO
	Fine with the proposals.

	MediaTek
	Unclear second bullet, why we need to have this restriction? Could proponent elaborate it? thanks

	CATT
	Fine with the proposal. 



Subtopic 3-2: Configurations for testing:
Issue 3-2-1: General configuration – synch/async
· Proposal (CATT): for all scenarios:
· For asynchronous network, the boundary of LTE subframe and NR SCell slot will be overlapped with the SRS symbol transmit on PSCell with antenna port switching.
· For sync and async scenario, use same SRS resource configuration transmission with antenna port switching and only one SRS resource set is configured.
· Recommended WF
· TBA
· 1st round Comment collection:
	Company
	Comments

	Apple
	Regarding bullet 1, for async case in EN-DC, only LTE and NR serving cells are async, but the aggressor NR PSCell and victim NR SCell shall be synchronized. NR-DC shall not be tested because FR1+FR2 testability issue is not address yet and FR1+FR1 NR-DC is not considered in R17 FeRRM. Thus, the aggressor NR cell and victim NR cell can only be in a sync case.
Regarding bullet 2, our understanding is scenario 1 can use one SRS resource in one slot but scenario 2 can use two SRS resources in one slot (more than one symbol for SRS AP switching configuration). 

	Huawei
	For the 1st bullet, we not very clear about the motivation, maybe proponent company can clarify. From our understanding, there is clear time offset setting between cells in test caes for sync and async case. For the 2nd bullet, please see our comments in 3-2-2.

	QC
	Not sure what “boundary overlapped with symbols” refers to, clarification is needed. 

	Ericsson
	We do not understand the first bullet. Can proponents please clarify.
For second bullet, we think different sets of SRS configuration are needed for testing of different scenarios in both sync and async scenarios.

	vivo
	Not clear about the proposals. Clarification is needed.

	Nokia
	What does it mean with “the boundary …. be overlapped with SRS symbol”?
For 2nd bullet, we need define number of SRS symbol = 1 at least for scenario 1 sync case. We are fine to use nrofsymbol=1 for all the scenarios. 

	Xiaomi
	Clarification is needed for 1st bullet.
Fine with 2nd bullet.

	MediaTek
	More discussion is needed.
For first bullet, unclear what is the motivation and the impact in the test case. Could proponent elaborate it? Thanks.
For second bullet, it seems a bit strange to use the same SRS configuration for both sync and async case. Because, as comment from other companies, the number of SRS symbol is different for the two cases.

	CATT
	For the first bullet, the intention is to configure the time offset between cells in async scenario to make the SRS symbols used for antenna port switching cross two subframes or slots. Since the interruption requirements are defined based on (6 symbols + 2*15us), the case mentioned in the first bullet is the worst case in which the interruption on serving cell is the largest. 
The second bullet is for scenario 1, for sync and async case, we think a general configuration for SRS is sufficient. 



Issue 3-2-2: General configuration – SRS resource
· Proposal 1 (CATT):
· For scenario 1, new SRS configurations, SRS.4 TDD for 15kHz SCS and SRS.5 TDD for 30kHz SCS, will be defined. For each configuration, two SRS resources of one symbol are configured at 11th and 13th symbol in the same slot. 
· For all scenarios, periodic SRS transmission with antenna port switching is configured in the test for reducing test time.
· Proposal 2 (Huawei): for all scenarios:
· SRS resource configuration to be defined in generic approach for different UE capability (i.e. add a note to clarify that nrofSRS-Ports depends on indicated UE capability for SRS antenna port switching)
· Periodic SRS resource set is used in the test cases to verify that the length of each interruption is less than the interruption requirements, and the interval between SRS sources should be larger than 3/6 slots for 15 KHz/30KHz to avoid overlapping of interruption caused by two SRS resource.
· Proposal 3 (Qualcomm): for scenario 2
· Use 1T2R and the following configurations.
Sounding Reference Symbol Configuration for SCS=15kHz
	
	SRS.x1 TDD
	

	Field
	Value
	Comment

	srs-ResourceId
	0
	1
	

	c-SRS
	12
	

	b-SRS
	0
	

	b-hop
	0
	Frequency hopping is disabled 

	groupOrSequenceHopping
	neither
	No group or sequence hopping

	freqDomainPosition
	0
	Frequency domain position of SRS

	freqDomainShift
	0
	 

	pathlossReferenceRS
ssb-Index
	0
	SSB #0 is used for SRS path loss estimation

	Usage
	antennaSwitching
	

	startPosition
	5
	3
	resourceMapping setting

	nrofSymbols
	1
	

	repetitionFactor
	n1
	without repetition.

	transmissionComb
	n2
	

	combOffset
	0
	transmissionComb setting

	cyclicShift
	0
	 

	nrofSRS-Ports
	port1
	Number of antenna ports used for SRS transmission

	resourceType
	Periodic
	

	periodicityAndOffset-p
	sl40, 2
	SRS transmission periodicity 


Sounding Reference Symbol Configuration for SCS=30kHz
	
	SRS.x2 TDD
	

	Field
	Value
	Comment

	srs-ResourceId
	0
	1
	

	c-SRS
	24
	

	b-SRS
	0
	

	b-hop
	0
	Frequency hopping is disabled 

	groupOrSequenceHopping
	neither
	No group or sequence hopping

	freqDomainPosition
	0
	Frequency domain position of SRS

	freqDomainShift
	0
	 

	pathlossReferenceRS
ssb-Index
	0
	SSB #0 is used for SRS path loss estimation

	Usage
	antennaSwitching
	

	startPosition
	5
	3
	resourceMapping setting

	nrofSymbols
	1
	

	repetitionFactor
	n1
	without repetition.

	transmissionComb
	n2
	

	combOffset-n2
	0
	transmissionComb setting

	cyclicShift-n2
	0
	 

	nrofSRS-Ports
	port1
	Number of antenna ports used for SRS transmission

	resourceType
	Periodic
	

	periodicityAndOffset-p
	sl80, 4
	SRS transmission periodicity is 40ms



· Recommended WF
· Please provide your comments for each proposal.
· For each scenario(scenario 1, scenario 2), please provide your view on the SRS resource configuration.

· 1st round Comment collection:
	Company
	Comments

	Apple
	Regarding proposal 1: we don’t understand why we need two SRS resource configured within one slot, since the requirement of scenario 1 was defined based on one SRS symbol configured inside the slot. We agree that periodic SRS transmission can be configured in the test cases.
Regarding proposal 2: agree with bullet 1 in proposal 2. For bullet 2 in proposal 2, we are fine with it for scenario 1, but our understanding is we need to configure two SRS resources in one slot for the testing to check the scenario 2.
Regarding proposal 3: generally fine, and we can also agree to have larger symbol interval between two SRS resources, e.g., startPosition = 5 and 2

	Huawei
	We support option 2. As SRS resource configuration (port and resource in one resource Set) depends on UE’s capability. For instance, for 1t2r and 2t4r UE, NW shall configure different SRS resource/resource Set. And we cannot assume that all UE has to support one common capability. Thus, we prefer to have generic SRS resource configuration. We provide one example as follows:
Regarding to Apple’s comments about scenario 2, it is not very clear why two resource in a slot has to be configured for scenario 2.  For instance, one resource with length of 4 is one slot is also considered as scenario 2.
	
	Field
	SRSConf.1
	SRSConf.2

	SRS-
	srs-ResourceSetId
	0
	0

	ResourceSet
	srs-ResourceIdList
	Note 1
	Note 1

	
	resourceType
	Periodic
	Periodic

	
	Usage
	antennaSwitching
	antennaSwitching

	SRS-Resource
	SRS-ResourceId
	0
	0

	
	nrofSRS-Ports
	Note 1
	Note 1

	
	transmissionComb 
	n2
	n2

	
	combOffset-n2
	0
	0

	
	cyclicShift-n2
	0
	0

	
	resourceMapping
startPosition
	3
	3

	
	resourceMapping
nrofSymbols	
	4
	4

	
	resourceMapping
repetitionFactor
	n1
	n1

	
	freqDomainPosition
	0
	0

	
	freqDomainShift
	0
	0

	
	c-SRS
	12
	24

	
	b-SRS
	0
	0

	
	b-hop
	0
	0

	
	groupOrSequenceHopping
	Neither
	Neither

	
	resourceType
	Periodic
	Periodic

	
	periodicityAndOffset-p
	Sl160, 2Note 2
	Sl160, 2Note 3

	
	sequenceId
	0
	0

	Note 1: nrofSRS-Ports depends on indicated UE capability for SRS antenna port switching
Note 2: The interval between SRS resources within the set shall be at least 3 slots.
Note 3: The interval between SRS resources within the set shall be at least 6 slots.





	QC
	Proposal 2 is covered by proposal 3 based on our understanding as long as 1T2R is supported. Then the question is do we need to consider the UE that doesn’t support 1T2R but can support other SRS antenna switching configurations?
Additional comment to Huawei: our understanding is that 1T2R in scenario 2 can be configured by two SRS resources, each with one symbol, one Tx port and different start positions.

	Ericsson
	We think first we need to agree on what is the purpose of having multiple SRS symbols in SRS antenna port switching test. If the purpose is to test the SRS antenna port switching from different antenna ports, then we could have SRS resources from different antenna ports in the same slot. If this is the intention, for 1T2R, QC proposal of staring symbol is fine. However, we think port number should be different in that case. 
If the purpose is to test multi slot interruption when more than one SRS symbol is configured for SRS resource, then in practice one antenna port may be configured with maximum of 2 symbols (both from same set). Hence, we think 2 symbols with single start position (of course with one symbol gap between them) is enough to be specified as SRS cannot be on contiguous symbols. If needed this can be added as note instead of specifying two different start points. 
For testing of 1T4R, SRS cannot be configured in same slot and if SRS antenna port switching on each antenna port needs to be tested, as Huawei mentioned, gap between SRS resources may need to be considered. 
At least for 1T4R, we think it is better to test antenna port switching on different antenna ports for scenario 2.

	vivo
	Only testing 1T2R will be too restrictive, especially for 4Rx capable bands. The number of resources should be based on UE capability.
We also support the first bullet of proposal 2. Moreover, we think the number of SRS resources should also be clarified, as in CR 2209493. Note that the number of resources should be more than 1, otherwise there is no need to test since there is no antenna switching.
For the second bullet of option 2, we have same view as apple.


	Nokia
	We are fine with configuring periodic SRS for antenna switching i.e. the 2nd bullet in P1 and P2 are agreeable. 
The first bullet in P1 seems referring to scenario 1 “async” case? As for sync case, we assume one SRS symbol i.e. single SRS resource in a slot.
The 1st bullet in P2: we wonder how to make it possible in the test cases. If considering the UE capability, are we defining all the possible SRS configuration in the test cases? 
We are fine with P3 for the test in scenario 2. In addition, we should define at least nrofsymbol = 1 to verify the symbol-level interruption in scenario 1 sync case.

	QC
	Our understanding is that 1T2R is configured by 2 resources, each with 1 symbol and 1 port. Similarly, 1T4R has 4 resources. 
For 1 SRS symbol per slot test, we can configure 2 SRS resources with different offset, then each slot only has one SRS symbol.

	Intel
	From our understanding, at least 1T2R will be tested. For test case where SRS symbols are more than 1, take 1T2R as example, two SRS resources in one SRS resource set needs to be configured. Each SRS resource occupy one SRS symbol with different starting Position with one port. In different time, the antenna port will switch. Which is clarified in 28.214:
	An SRS resource set has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and the SRS port of the second resource in the set is associated with a different UE antenna port than the SRS port of the first resource in the same set, and



since there is one guard period between the SRS symbols, the start position is 0 and 2. Therefore, we propose the following SRS configurations:
	
	Field
	SRSConf.5
	Comments

	SRS-ResourceSet
	srs-ResourceSetId
	0
	0
	

	
	srs-ResourceIdList
	0
	0
	

	
	resourceType
	Periodic
	Periodic
	

	
	Usage
	antennaSwitching
	antennaSwitching
	

	SRS-Resource
	SRS-ResourceId
	0
	1
	

	
	nrofSRS-Ports
	Port1
	Port1
	Number of antenna ports used for SRS transmission

	
	ptrs-portindex
	n0
	n1
	SRS antenna port index

	
	combOffset-n2
	0
	0
	

	
	cyclicShift-n2
	0
	0
	

	
	resourceMapping
startPosition
	2
	0
	resourceMapping setting

	
	resourceMapping
nrofSymbols	
	n1
	n1
	

	
	resourceMapping
repetitionFactor
	n1
	n1
	

	
	freqDomainPosition
	0
	0
	

	
	freqDomainShift
	0
	0
	

	
	freqHopping
c-SRS
	14 for test configuration 1,2
25 for test configuration 3
	14 for test configuration 1,2
25 for test configuration 3
	

	
	freqHopping
b-SRS
	0
	0
	Frequency hopping is disabled 

	
	freqHopping
b-hop
	0
	0
	

	
	groupOrSequenceHopping
	Neither
	Neither
	No group or sequence hopping

	
	resourceType
	Periodic
	Periodic
	

	
	periodicityAndOffset-p
	sl40, 2 for SCS=15KHz
sl80, 4 for SCS 30kHz
	sl40, 2 for SCS=15KHz
sl80, 4 for SCS 30kHz
	

	
	sequenceId
	0
	0
	






	Xiaomi
	For Option 2, share the view with Apple. 
For Option 3, support the proposal. 

	OPPO
	Proposal 3 is fine for scenario 2.
Proposal 2 is ok for scenario 1. 

	QC
	We summarizes the comments from different companies below in the following proposal. X1 and x2 are for 15kHz, scenario 1 and 2, respectively. X3 and x4 are for 30kHz, scenario 1 and 2, respectively.
· 1T2R is the configuration assumption
· X1 and x3 are designed based on Huawei’s comment.
· ptrs-portindex is for UL MIMO, unless we consider 2T cases, otherwise we don’t need ptrs-portindex
· All the configures have more than 1 SRS resources in a SRS resource set, to address Vivo’s comment
· For Ericsson’s comment, the configuration below is for 1 symbol per port.
· Offset values are all in square bracket and need to be finalized based on TDD configuration, since aligning to common cases in field, scheduling SRS on special slot if it is TDD.
	
	SRS.x1 TDD
	SRS.x2 TDD
	

	Field
	Value
	Value
	Comment

	srs-ResourceId
	0
	1
	0
	1
	

	c-SRS
	12
	12
	

	b-SRS
	0
	0
	

	b-hop
	0
	0
	Frequency hopping is disabled 

	groupOrSequenceHopping
	neither
	Neither
	No group or sequence hopping

	freqDomainPosition
	0
	0
	Frequency domain position of SRS

	freqDomainShift
	0
	0
	 

	pathlossReferenceRS
ssb-Index
	0
	0
	SSB #0 is used for SRS path loss estimation

	usage
	antennaSwitching
	antennaSwitching
	

	startPosition
	5
	5
	5
	[3 or 2]
	resourceMapping setting

	nrofSymbols
	1
	1
	

	repetitionFactor
	n1
	n1
	without repetition.

	transmissionComb
	n2
	n2
	

	combOffset
	0
	0
	transmissionComb setting

	cyclicShift
	0
	0
	 

	nrofSRS-Ports
	port1
	port1
	Number of antenna ports used for SRS transmission

	resourceType
	Periodic
	Periodic
	

	periodicityAndOffset-p
	sl40, [2]
	sl40, [7]
	sl40, [2]
	SRS transmission periodicity and offset




	MediaTek
	For the period type of SRS, support to use periodic SRS to define the test case to simplify configuration.


	CATT
	Firstly, support to use periodic SRS to define the test cases as proposed in proposal 1 and proposal 2. 
Secondly for the SRS configuration, at least 2 resources should be configured for 1T2R, and our proposal 1 is a general configuration for scenario 1 for both sync and async case. Since we are going to test the SRS antenna port switching from different antenna ports, we think two different resources should be configured in the same slot. 

	Huawei2
	Regarding the UE capability, we still have concerns on define the SRS configuration based on 1t2r. From our understanding, if UE reports 2t4r, then we can not assume UE support 1t2r by default. UE is only expected to be configured with two resource within a set, and each resource with port2.
In this way, if we only define test cases based on 1t2r, for UE support other capability, UE can not be tested as the SRS configuration maybe treated as error case.
For the SRS resource configuration for scenarios 2, it seems we have two options:
1. One resource in one slot where the length of the resource is longer than 1
2. Two consecutive resource within one slot.

We can understand the motivation of option 2 is to test the behavior of “port switching” from resource 1 to resource 2.  But any the requirements is defined by “SRS resource + 15us before and after the resource”. Then one of our concerns is whether it is possible that TE detects more than 1 interruption within the slot. Another concern is for UE capability 2t2r /4t4r, though there is no port switching when UE is performing the SRS transmission, but there still could be port switch before and after the resource. Then, for such UE, it is not also not expected to be configured with two resource within the set.
This is the reason why we prefer option 1 and propose the space the resource. But we don’t have very strong views on this, and we would also like to hear more views on this. 

	Ericsson2
	We agree with Huawei that test cases shall cover different capabilities. Assuming only 1t2r may be limiting for testing of different UEs. Of course, if UE reports two capabilities like 1t2r and 2t4r, in that case we are fine for UE to test any of the configuration. We also prefer testing different port switching involving different resource set. 

	QC
	To Ericsson and Huawei: We agree with your concern, but can we first agree the 1T2R configuration as a baseline, and then we can derive 2T4R and 1T4R cases by adding SRS resources with modified offset, or changing the number of SRS ports?



Issue 3-2-3: General configuration – SCS and BW
· Proposal (CMCC): for configuration of test cases for SRS antenna port switching, it is proposed to consider following cases:
· 15 kHz SSB SCS with 10 MHz bandwidth for FDD
· 15 kHz SSB SCS with 10 MHz bandwidth for TDD 
· 30 kHz SSB SCS with 40 MHz bandwidth for TDD  
· Recommended WF
· TBA
· 1st round Comment collection:
	Company
	Comments

	Apple
	Fine with CMCC proposal

	Huawei
	Fine with CMCC proposal

	vivo
	Fine with the proposal in general. But one issue is not clear for us. Are these SCS and BW configuration for the aggressor CC or the victim CC? Are SCSs of the aggressor CC or victim CC always the same, or not the same depending on UE capability? 
For example, if inter-band CA is tested, then the band combination selected to be tested should be based on txSwitchImpactToRx or txSwitchWithAnotherBand, as discussed in 3-2-4. If UE indicates capability of TDD+FDD CA, for example, n3+n39 CA, and txSwitchImpactToRx is indicated for the entry of n3 PCC while SRS ant switching is performed on n39 SCC, do we assume the SCS 15kHz for TDD aggressor CC, and 15kHz SCS for FDD aggressor CC?

	Nokia
	Is the proposal applying to NR PSCell or NR SCell or both? 

	OPPO
	Fine with CMCC proposal. We think the configuration can apply to both NR PSCell or NR SCell.

	MediaTek
	Fine with CMCC proposal

	CATT
	Fine with the proposal. 

	CMCC
	To vivo and Nokia: our proposal is a general suggestion. In our understanding, these SCS and BW configuration can be applied to aggressor CC and victim CC. And can be applied to both PSCell and SCell. We are open to discussion if any issue is identified.



Issue 3-2-4: General configuration – band combination selection for CA/DC
· Proposal (vivo): 
· The selected CA/DC band combination for testing should consider UE capability of txSwitchImpactToRx or txSwitchWithAnotherBand. RAN4 may further discuss how to select the SCS for each corresponding band according to UE capability.  
· Recommended WF
· TBA
· 1st round Comment collection:
	Company
	Comments

	Apple
	General fine with the first sentence of proposal, the testing could be designed in a general way. But on 2nd sentence, which tests would be eventually used to test UE based on specific UE capability does not need to be specified in RAN4. 

	Huawei
	Clarifications are needed. Whether the motivation is to make sure that the victim CC is on the band indicated in txSwitchImpactToRx or txSwitchWithAnotherBand?

	Ericsson
	May be clarification needed. 
What is the method for counting interruption for txSwitchWithAnotherBand. For txSwitchImpactToRx, I think number of missed ACK/NACK may be used. In other words, DL interruption counting method can be used. But for txSwitchWithAnotherBand, UL interruption needs to be tested, how to count the interruption for UL?

	vivo
	As our comments provided in 3-2-3, we are not sure how to select the configuration of the test since FDD+TDD CA can be impacted by SRS ant switching.

	Nokia
	We are fine to consider UE capability in the testing. Just wonder if we are going to introduce UE capability message in the tests? 
About the band combination selection, is this implying some band combination support antenna switching and some do not? Could it be clarified a bit why the selection is needed?  

	Intel
	Fine with the proposal. We understand that the intention is to make sure that the victim CC is on the band indicated in txSwitchImpactToRx or txSwitchWithAnotherBand by UE capability.

	Xiaomi
	Share the view with Apple.

	OPPO
	Share the similar understanding as Intel.

	MediaTek
	We are ok to “The selected CA/DC band combination for testing should consider UE capability of txSwitchImpactToRx or txSwitchWithAnotherBand.”. But we are unclear why we need to study “the SCS for each corresponding band according to UE capability.  ” Could proponent elaborate it? Thanks.

	CATT
	Fine with the 1st sentence, but for 2nd sentence, we are not sure why the SCS selection is based on UE capability. 



Issue 3-2-5: SRS configuration for scenario 1 sync case (symbol-level interruption)
· Proposal  1 (Nokia): 
· nrofSymbols = 1 shall be additionally defined in TS 38.133 A.3.24 to verify the symbol-level interruption in synchronous scenario at SRS antenna port switching.
· Proposal 2 (Huawei, vivo):
· Define test cases for scenario 1 sync case by allocating the SRS resource at the last but one symbol of slot and the interruption on victim CCs should be no longer than 1 slot (subframe for E-UTRA) when the SCS of aggressor CC and victim CC is 15/30 KHz.
· Proposal 3 (Ericsson):
· Configuration of test cases 1, 4 and 6 should be chosen such a way that one of the test cases can be tested for same slot interruption.
· Recommended WF
· It’s relevant to the issue 2-1-2 about whether or not symbol-level interruption testing is needed. 
· Please provide your comments for each proposal.
· Moderator question: 
· Please companies comment how to count interruption in test case for scenario 1 sync case (symbol-level interruption)?
· Option 1: missed ACK/NACK number (it’s a slot level interruption counting)
· Option 2: missed symbol number (please proponents explain the methodology)
· 1st round Comment collection:
	Company
	Comments

	Apple
	We are fine with either not define test case for scenario 1 sync case or adopt option 1. If option 1 is used, we are OK to use the solution proposed by Huawei and vivo (in proposal 2).

	Huawei
	Support option 1 in Recommended WF.

	QC
	We support option 1 with modifications on proposal 2:
We suggest to modify the configuration of SRS symbols before the last two symbols or more, given the interruption length and uncertainty of interruption location.
With option 1, the interruption is counted in slot level according to the proposal, then scenario 1 async case becomes almost the same as sync case and is redundant. In this case, we can test only sync case for scenario 1.

	LGE
	For further clarification, if option 1 is used for scenarios 1 sync case, what is the meaning of the interruption requirements based on the number of symbols? We slightly prefer not to define the test case for scenario 1 sync case.

	Ericsson
	Fine with all the proposals. Start symbol can be considered as 5 for this case.

	vivo
	Same view as Apple and Huawei. 

	Nokia
	We are fine with P1 and P3.
About how to test the interruption, we prefer Option 2 to reflect the symbol-level interruption.
We have defined the test cases for UL switching where the interruption is also symbol-level. In those test cases e.g. in 38.331A4.5.8, aperiodic CSI-RS for L1-RSRP reporting is triggered on the specific symbol so that the test can verify that the UE correctly report the L1-RSRP reporting. Can we reuse the same methodology for the testing of DL interruption SRS antenna switching? If this is not feasible, we may also consider Option 1 as a compromise. 
Aperiodic CSI-RS for L1-RSRP reporting is triggered with power boosting [6dB] on the following symbol on the special slot on NR TDD carrier (Cell 2) 

	Intel
	Generally fine with all the proposals. Further discuss the start position of the SRS symbol.

	MediaTek
	Prefer not to define the test case for scenario 1 sync case.

	CATT
	No strong view whether to define test case for scenario 1 sync case. And if defined, we are fine with proposal 2.  



Subtopic 3-3: Test case list:
Issue 3-3-1: test case list for SRS antenna port switching
· Proposal  (Apple): 
	TC index
	TC
	DC/CA mode
	Purpose
	Section ID
	Candidate companies

	1
	E-UTRAN - NR FR1 interruptions at NR SRS antenna port switching with 1 SRS symbol in synchronous EN-DC
	EN-DC tests with all NR cells in FR1
	To verify the interruption of FR1 NR SRS antenna switching on LTE PCC and FR1 NR SCC for scenario 1 sync case
	A.4.5.2.x1
	Nokia

	2
	E-UTRAN - NR FR1 interruptions at NR SRS antenna port switching with 1 SRS symbol in asynchronous EN-DC
	EN-DC tests with all NR cells in FR1
	To verify the interruption of FR1 NR SRS antenna switching on LTE PCC and FR1 NR SCC for scenario 1 async case
	A.4.5.2.x2
	CATT

	3
	E-UTRAN - NR FR1 interruptions at NR SRS antenna port switching with more than 1 SRS symbol in asynchronous EN-DC
	EN-DC tests with all NR cells in FR1
	To verify the interruption of FR1 NR SRS antenna switching on LTE PCC and FR1 NR SCC for scenario 2
	A.4.5.2.x3
	Huawei

	NA
	No test is needed due to FR1+FR2 testing issue (SRS on FR1 and interruption on FR2).
	EN-DC tests with one or more NR cells in FR2
	NA
	NA
	

	4
	NR FR1 interruptions at NR SRS antenna port switching with 1 SRS symbol in NR-CA
	NR standalone tests with all NR cells in FR1
	To verify the interruption of FR1 NR SRS antenna switching on FR1 NR SCC for scenario 1 (only sync case)
	A.6.5.2.x1
	vivo

	5
	NR FR1 interruptions at NR SRS antenna port switching with more than 1 SRS symbol in NR-CA
	NR standalone tests with all NR cells in FR1
	To verify the interruption of FR1 NR SRS antenna switching on FR1 NR SCC for scenario 2
	A.6.5.2.x2
	Intel

	NA
	No test is needed due to FR1+FR2 testing issue (SRS on FR1 and interruption on FR2).
	NR standalone tests with one or more NR cells in FR2 (NR CA and NR-DC)
	NA
	NA
	

	6
	NR FR1 - E-UTRAN interruptions at NR SRS antenna port switching with 1 SRS symbol in synchronous NE-DC
	NE-DC with all NR cells in FR1
	To verify the interruption of FR1 NR SRS antenna switching on LTE PSCC and FR1 NR SCC for scenario 1 sync case
	A.4A.3.1.x1
	OPPO

	7
	NR FR1 - E-UTRAN interruptions at NR SRS antenna port switching with 1 SRS symbol in asynchronous NE-DC
	NE-DC with all NR cells in FR1
	To verify the interruption of FR1 NR SRS antenna switching on LTE PSCC and FR1 NR SCC for scenario 1 async case
	A.4A.3.1.x2
	Xiaomi

	8
	NR FR1 - E-UTRAN interruptions at NR SRS antenna port switching with more than 1 SRS symbol in asynchronous NE-DC
	NE-DC with all NR cells in FR1
	To verify the interruption of FR1 NR SRS antenna switching on LTE PSCC and FR1 NR SCC for scenario 2
	A.4A.3.1.x3
	MTK



· Recommended WF
· Moderator would also revise it based on the outcome of above issues
· 1st round Comment collection:
	Company
	Comments

	Apple
	To modify the list based on the conclusions from previous issues.

	QC
	Based on our comments to the previous issues, we support test 1, 3, 4, 5 and oppose the rest.

	Ericsson
	We are fine not to repeat same test on EN-DC and NE-DC. Maybe tests can split between them.

	vivo
	Agree with Apple

	Nokia
	This depends on the discussion on Topic #3. 

	Xiaomi
	Wait for the conclusions in previous issues.

	OPPO
	Agree with the recommended WF.



Companies views’ collection for 1st round 
Open issues 
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

	R4-2207731
(Qualcomm CR)
	Apple: similar discussion is in #201, and this one could be postponed or noted.

	
	Huawei: similar views as Apple.

	
	Nokia: The correction looks Ok, but probably shall be treated in #201.

	R4-2208065
(Intel draft CR)
	Huawei: For test cases CR, the configuration and test methods depends on the pending issues. The comments also apply to other test cases CRs.

	
	QC:
1. Need to follow the outcome of issue 3-2-2
2. There are two tables and they are not consistent, e.g., c-SRS and nrofSymbols
3. Time alignment error between cell2 and cell1 is the same as timing offset between cell 2 and 1 from test configuration perspective.

	
	Ericsson: Looks fine but SRS is scheduled on SCell, and interruption is tested on PCell. Other test cases have reverse order, I mean SRS is scheduled on SpCell and interruption is observed on SCell. Not sure if it is the intention or typo. 

	
	Nokia: Can revisit after conclusion on open issues. 

	
	Intel: 
To Qualcom: I will remove the additional table and modify the configuration depend on the conclusion.
To Ericsson, The SRS antenna port switching is performed on SCell and interruption is observed by PCell.  Which is similar with the testcase design as SRS carrier switch. The test equipment verifies that potential interruption is carried out correctly by monitoring ACK/NACK sent in PCell.

	R4-2208094 (Nokia draft CR)
	QC: need to follow outcome of 3-2-5

	
	Ericsson: Looks fine

	
	Nokia: Can revisit after conclusion on open issues. 

	R4-2208108 (Xiaomi CR)
	QC: pending scope discussion
Ericsson: How does the interruption counted could be added.

	
	Company B

	
	Nokia: Can revisit after conclusion on open issues. 

	R4-2208175 (CATT CR)
	QC: 
1. ""belongs to the IE txSwitchImpactToRx indication"" seems to be an ambiguous description. Suggest to replace it by ""are victim cells based on the two IEs, txSwitchImpactToRx or txSwitchWithAnotherBand, indication""
2. E-UTRA Pcell is in subframe unit instead of slot
[CATT] fine with the suggested wording and would correct the typo about E-UTRA interruption. 

	
	Ericsson: Pending on other issues discussion. For async case two SRS start position are not required.

	
	Nokia: Can revisit after conclusion on open issues. 

	R4-2208350 (OPPO CR)
	QC: pending scope discussion

	
	Ericsson: interruption on LTE PCell is missing? How to count interruption length can be added.

	
	Nokia: Can revisit after conclusion on open issues. 

	
	OPPO: To E//, we think it should be interruption on E-UTRAN PSCell or NR SCell. Pending on other issues discussion

	R4-2208461
(MediaTek CR)
	QC: pending scope discussion

	
	Ericsson: Looks fine

	
	Nokia: Can revisit after conclusion on open issues. 

	R4-2208941
(Huawei CR)
	QC: Need to follow the outcome of issue 3-2-2, and no need to repeat core requirement table.

	
	Ericsson: How to count interruption length can be added.

	
	Nokia: Can revisit after conclusion on open issues. 

	R4-2209493
(vivo draftCR)
	QC: 
1. Time alignment error between cell2 and cell1 is the same as timing offset between cell 2 and 1 from test configuration perspective.
[vivo] It is a copy-and-paste from SRS carrier switching test case. No strong view if one of above 2 is removed or not.
2. Need to follow the outcome of issue 3-2-2

	
	Ericsson: How do we test TxswitchWithOtherBand. What is the method of counting interruptions. 
[vivo] We think the ack/nack are provided in the UL. They can also be tested by ACK/NACK.

	
	Nokia: Can revisit after conclusion on open issues. 



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.
Subtopic 3-1: General scope for testing:
	
	Status summary 

	Issue 3-1-1: MR-DC or CA modes in SRS antenna port switching testing

	Tentative Agreements:
· Based on the majority companies’ view, in SRS antenna port switching testing, only following MR-DC or CA modes would be considered:
· NR-SA (FR1+FR1 NR CA) and EN-DC (LTE Pcell + FR1 NR PSCell + FR1 NR Scell)
Candidate options:
· Option 1 (Qualcomm, vivo, Apple, Ericsson/OPPO(also fine with splitting TC between EN-DC and NE-DC), Intel, Xiaomi, MTK, CATT, CMCC):
· NR-SA (FR1+FR1 NR CA) and EN-DC (LTE Pcell + FR1 NR PSCell + FR1 NR Scell)
· Option 1a (Qualcomm, Apple, Intel, Xiaomi, MTK, CATT):
· Testability issue should be resolved first before introducing test case for 1 symbol SRS antenna switching test
Recommendations for 2nd round:
· Check the tentative agreement in 2nd round in the email thread for test case list discussion
· Continue the discussion on option 1a in 2nd round in the email thread for test case list discussion. But since option 1a is also relevant to other issue e.g., issue 3-2-5, if any solution could be agreed in issue 3-2-5, then no need to further discuss this option 1a. 

	Issue 3-1-2: scenarios for SRS antenna port switching testing
	Tentative Agreements:
· No tentative agreement yet
Candidate options:
· Option 1 (Qualcomm, Apple, LGE, MTK): 
· Only test interruption requirement (slot-level) for scenario 2
· Testability issue should be resolved first before introducing test case for 1 symbol SRS antenna switching test
· Option 2 (CMCC, Huawei, Ericsson, vivo, Nokia, Intel, Xiaomi, CATT(testability of scenario 1 is FFS)): Test followings
· Interruption requirement (symbol-level) for scenario 1 sync case
· Interruption requirement (slot-level) for scenario 1 async case
· Interruption requirement (slot-level) for scenario 2
· Option 3 (QC, OPPO):
· Interruption requirement (symbol-level) for scenario 1 sync case
· Interruption requirement (slot-level) for scenario 2

Recommendations for 2nd round:
· Continue the discussion in 2nd round in the email thread for test case list discussion, and discuss this issue together with issue 3-2-5
· Encourage companies to check whether option 3 could be a compromise if slot-level ACK/NACK loss is tested for scenario 1 sync case based on issue 3-2-5 discussion.

	Issue 3-1-3: SRS antenna port switching together with SRS carrier switching

	Tentative Agreements:
· No need to have test case for SRS antenna port switching + SRS carrier-based switching.

Candidate options:
· Option 1 (Nokia): 
· RAN4 to discuss if additional test cases shall be defined when SRS antenna port switching is configured together with SRS carrier-based switching.
· Option 2 (Apple, HW, QC, LGE, Ericsson, Intel, Xiaomi, MTK, CATT): 
· No need to have test case for SRS antenna port switching + SRS carrier-based switching.

Recommendations for 2nd round:
· Please Nokia check if the tentative agreement is acceptable or not. 

	Issue 3-1-4: Other clarification on the testing scope 

	Tentative Agreements:

Candidate options:
· Option 1 (vivo, Apple, Ericsson, Intel, Xiaomi, OPPO, MTK(except bullet #2), CATT): 
· The async case is only tested between NR and LTE in EN-DC with all NR cells in FR1, until the applicability of FR1-FR2 joint test case is available. (moderator note: vivo proposed to not test NE-DC, so aync here is only for EN-DC)
· Only test inter-band NR CA for the case of interruption to NR cells, while DL CA and UL CA can be both considered. 
· Do not test interruption by SRS ant switching if aggressor CC is an FR2 CC.
· Option 2 (Nokia):
· define the test cases for FR1+FR2.
· Option 3(moderator):
· Combination of FR1+FR2 or LTE+ FR1 + FR2 would not be tested for SRS antenna port switching requirement, until the applicability of FR1-FR2 joint test case is available.
· Only test inter-band NR CA for the case of interruption to NR cells, while DL CA and UL CA can be both considered. 
· Do not test interruption by SRS ant switching if aggressor CC is an FR2 CC.
Recommendations for 2nd round:
· Based on Huawei’s comment, moderator revise the 1st bullet as in option 3.
· Continue the discussion in 2nd round in the email thread for test case list discussion, and encourage companies to check if option 3 can be a compromise.
· Moderator response to Nokia and MTK comments in 1st round:
· To Nokia: Before FR1+FR2 testability issue is addressed, the FR1+FR2 combination is not able to be tested (configurations and SRS transmissions on FR1 cannot be guaranteed in test) . Open to further discuss in 2nd round.  
· To MTK: my take is it’s not a restriction but just select inter-band BC to test (no need to test all kinds of BCs) . Open to further discuss in 2nd round.  




Subtopic 3-2: Configurations for testing:
	
	Status summary 

	Issue 3-2-1: General configuration – synch/async

	Tentative Agreements:
· No tentative agreements
Candidate options:
· Proposal (CATT): for all scenarios:
· For asynchronous network, the boundary of LTE subframe and NR SCell slot will be overlapped with the SRS symbol transmit on PSCell with antenna port switching.
· For sync and async scenario, use same SRS resource configuration transmission with antenna port switching and only one SRS resource set is configured.
Recommendations for 2nd round:
· Bullet #1 could be discussed directly in the TC CRs, and Bullet #2 could be discussed in issue 3-2-2.
· No need to discuss this issue in 2nd round. 

	Issue 3-2-2: General configuration – SRS resource

	Tentative Agreements:
· No tentative agreements
Candidate options:
· Proposal 1 (CATT):
· For scenario 1, new SRS configurations, SRS.4 TDD for 15kHz SCS and SRS.5 TDD for 30kHz SCS, will be defined. For each configuration, two SRS resources of one symbol are configured at 11th and 13th symbol in the same slot. 
· For all scenarios, periodic SRS transmission with antenna port switching is configured in the test for reducing test time. (CATT, Apple, Nokia, MTK, CATT)
· Proposal 2 (Huawei): for all scenarios:
· SRS resource configuration to be defined in generic approach for different UE capability (i.e. add a note to clarify that nrofSRS-Ports depends on indicated UE capability for SRS antenna port switching) (HW, Apple, vivo, Xiaomi)
· Periodic SRS resource set is used in the test cases to verify that the length of each interruption is less than the interruption requirements, and the interval between SRS sources should be larger than 3/6 slots for 15 KHz/30KHz to avoid overlapping of interruption caused by two SRS resource.(HW, Apple/vivo/Xiaomi(for scenario 1), Nokia, CATT)
· Proposal 3 (Qualcomm, Apple, Nokia, Xiaomi): for scenario 2
· Use 1T2R and the following configurations.
Recommendations for 2nd round:
· Some comment issues from 1st round discussion: 
· Issue 3-2-2-1: can we agree the 1T2R configuration as a baseline, and add 2T4R and 1T4R cases later?
· Issue 3-2-2-2: can we agree the 1T2R resource configuration proposed by QC in 1st round?
· Issue 3-2-2-3 (this issue is somewhat related with issue 3-2-5): for scenario 1(1 SRS symbol in a slot):
· Can we agree on following proposal:
· Periodic SRS resource set is used in the test cases to verify that the length of each interruption is less than the interruption requirements, and the interval between SRS sources should be larger than 3/6 slots for 15 KHz/30KHz to avoid overlapping of interruption caused by two SRS resource
· configure one resource with one symbol in a slot
· Issue 3-2-2-4: For scenario 2(more than 1 SRS symbol for antenna port switching in a slot):
· configure one resource with multiple symbols in a slot, or, configure two resources in a slot and each resource has one symbol?
· Continue the discussion on above identified common issues in 2nd round in the email thread for test case list discussion.

	Issue 3-2-3: General configuration – SCS and BW

	Tentative Agreements:
· for configuration of test cases for SRS antenna port switching, to consider following cases:
· 15 kHz SSB SCS with 10 MHz bandwidth for FDD
· 15 kHz SSB SCS with 10 MHz bandwidth for TDD 
· 30 kHz SSB SCS with 40 MHz bandwidth for TDD  
Candidate options:
· Proposal (CMCC, Apple, HW, vivo, OPPO, MTK, CATT): for configuration of test cases for SRS antenna port switching, it is proposed to consider following cases:
· 15 kHz SSB SCS with 10 MHz bandwidth for FDD
· 15 kHz SSB SCS with 10 MHz bandwidth for TDD 
· 30 kHz SSB SCS with 40 MHz bandwidth for TDD  
Recommendations for 2nd round:
· Please vivo and Nokia check if the tentative agreement is acceptable or not.
· Conclusions would be captured in the test case list paper

	Issue 3-2-4: General configuration – band combination selection for CA/DC

	Tentative Agreements:
· The selected CA/DC band combination for testing should consider UE capability of txSwitchImpactToRx or txSwitchWithAnotherBand. 
· FFS: RAN4 may further discuss whether to select the test configuration (i.e. BW and SCS) for each corresponding band of aggressor CC and victim CC according to UE capability.  
Candidate options:
· Proposal (vivo, Intel, OPPO): 
· The selected CA/DC band combination for testing should consider UE capability of txSwitchImpactToRx or txSwitchWithAnotherBand. (vivo, Apple, Xiaomi, MTK, CATT)
· RAN4 may further discuss how to select the SCS for each corresponding band according to UE capability.  
Recommendations for 2nd round:
· Confirm the tentative agreement in 2nd round in the email thread for test case list discussion.
· Continue the discussion on FFS part in 2nd round. 
· Conclusions would be captured in the test case list paper

	Issue 3-2-5: SRS configuration for scenario 1 sync case (symbol-level interruption)

	Tentative Agreements:
· No tentative agreement
Candidate options:
· Please companies comment how to count interruption in test case for scenario 1 sync case (symbol-level interruption)?
· Option 1 (Apple, HW, vivo): missed ACK/NACK number (it’s a slot level interruption counting)
· Option 1a (HW, Apple, vivo, CATT(if defined)):
· Define test cases for scenario 1 sync case by allocating the SRS resource at the last but one symbol of slot and the interruption on victim CCs should be no longer than 1 slot (subframe for E-UTRA) when the SCS of aggressor CC and victim CC is 15/30 KHz.
· Option 1b (QC):
· Define test cases for scenario 1 sync case by allocating the SRS resource before the last two symbols or more of slot and the interruption on victim CCs should be no longer than 1 slot (subframe for E-UTRA) when the SCS of aggressor CC and victim CC is 15/30 KHz.
· Option 2(Nokia): missed symbol number (please proponents explain the methodology)
· Option 3(Apple, LGE, MTK, CATT): not define test case for scenario 1 sync case.
Recommendations for 2nd round:
· Continue the discussion on above 3 options part in 2nd round. 
· After concluded on above options, the detailed P1/P3 could be discussed in CR or other related issues(e.g., issue 3-2-2-3). No more discussion on P1/P3 for 2nd round under this issue.




Subtopic 3-3: Test case list:
	
	Status summary 

	Issue 3-3-1: test case list for SRS antenna port switching

	Tentative Agreements:
· No tentative agreements
Candidate options:
	TC index
	TC
	DC/CA mode
	Purpose
	Section ID
	Candidate companies

	1
	E-UTRAN - NR FR1 interruptions at NR SRS antenna port switching with 1 SRS symbol in synchronous EN-DC
	EN-DC tests with all NR cells in FR1
	To verify the interruption of FR1 NR SRS antenna switching on LTE PCC and FR1 NR SCC for scenario 1 sync case
	A.4.5.2.x1
	Nokia

	2
	E-UTRAN - NR FR1 interruptions at NR SRS antenna port switching with 1 SRS symbol in asynchronous EN-DC
	EN-DC tests with all NR cells in FR1
	To verify the interruption of FR1 NR SRS antenna switching on LTE PCC and FR1 NR SCC for scenario 1 async case
	A.4.5.2.x2
	CATT

	3
	E-UTRAN - NR FR1 interruptions at NR SRS antenna port switching with more than 1 SRS symbol in asynchronous EN-DC
	EN-DC tests with all NR cells in FR1
	To verify the interruption of FR1 NR SRS antenna switching on LTE PCC and FR1 NR SCC for scenario 2
	A.4.5.2.x3
	Huawei

	NA
	No test is needed due to FR1+FR2 testing issue (SRS on FR1 and interruption on FR2).
	EN-DC tests with one or more NR cells in FR2
	NA
	NA
	

	4
	NR FR1 interruptions at NR SRS antenna port switching with 1 SRS symbol in NR-CA
	NR standalone tests with all NR cells in FR1
	To verify the interruption of FR1 NR SRS antenna switching on FR1 NR SCC for scenario 1 (only sync case)
	A.6.5.2.x1
	vivo

	5
	NR FR1 interruptions at NR SRS antenna port switching with more than 1 SRS symbol in NR-CA
	NR standalone tests with all NR cells in FR1
	To verify the interruption of FR1 NR SRS antenna switching on FR1 NR SCC for scenario 2
	A.6.5.2.x2
	Intel

	NA
	No test is needed due to FR1+FR2 testing issue (SRS on FR1 and interruption on FR2).
	NR standalone tests with one or more NR cells in FR2 (NR CA and NR-DC)
	NA
	NA
	

	6
	NR FR1 - E-UTRAN interruptions at NR SRS antenna port switching with 1 SRS symbol in synchronous NE-DC
	NE-DC with all NR cells in FR1
	To verify the interruption of FR1 NR SRS antenna switching on LTE PSCC and FR1 NR SCC for scenario 1 sync case
	A.4A.3.1.x1
	OPPO

	7
	NR FR1 - E-UTRAN interruptions at NR SRS antenna port switching with 1 SRS symbol in asynchronous NE-DC
	NE-DC with all NR cells in FR1
	To verify the interruption of FR1 NR SRS antenna switching on LTE PSCC and FR1 NR SCC for scenario 1 async case
	A.4A.3.1.x2
	Xiaomi

	8
	NR FR1 - E-UTRAN interruptions at NR SRS antenna port switching with more than 1 SRS symbol in asynchronous NE-DC
	NE-DC with all NR cells in FR1
	To verify the interruption of FR1 NR SRS antenna switching on LTE PSCC and FR1 NR SCC for scenario 2
	A.4A.3.1.x3
	MTK



Recommendations for 2nd round:
· Continue the discussion in 2nd round, 
· Moderator removed NE-DC related test cases based on 1st round discussion,  but please companies comment in case anything wrong
· Whether or not  scenario 1 sync case is tested is up to the discussion on above issues




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”




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

	
	WF on …
	YYY
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	
	



Existing tdocs
Core part
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2207766
	
	Work plan for R17 FeRRM performance part
	Apple
	Agreeable
	

	R4-2207767
	
	CR on SRS antenna port switching in TS38.133
	Apple
	Agreeable
	

	R4-2208092
	
	38.133 CR on introduction of SRS antenna port switching (resubmission)
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2208093
	
	draftCR on interruptions at SRS antenna switching
	Nokia, Nokia Shanghai Bell
	Revised
	
	

	R4-2208316
	
	CR on interruption limitation due to SRS antenna switching
	LG Electronics Inc.
	Revised

	based on Issue 2-1

	R4-2208935
	
	CR on SRS antenna port switching requirements 36.133
	Huawei, Hisilicon
	Revised

	

	R4-2209133
	
	Draft CR on SRS antenna port switching requirements 38.133
	Huawei, Hisilicon
	Merged
	Merged to revision of R4-2208093



Perf part
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2207768
	
	On test case list for SRS antenna port switching
	Apple
	Revised
	Capture the test case list and configurations. 

	R4-2207731
	
	SRS configuration correction
	Qualcomm, Inc.
	Not Pursued
	Treated in other CR in thread #201

	R4-2208065
	
	DraftCR to TS 38.133: NR FR1 interruptions at NR SRS antenna port switching with more than 1 SRS symbol in NR-CA
	Intel Corporation
	Postponed
	Focus on the discussion of above issues. The CR could be treated in next meeting.

	R4-2208094
	
	draftCR on TC1 SRS antenna switching with 1 SRS symbol in sync EN-DC
	Nokia, Nokia Shanghai Bell
	Postponed
	Focus on the discussion of above issues. The CR could be treated in next meeting.

	R4-2208108
	
	Draft CR on NR FR1 - E-UTRAN interruptions at NR SRS antenna port switching with 1 SRS symbol in asynchronous NE-DC
	Xiaomi
	Postponed
	Focus on the discussion of above issues. The CR could be treated in next meeting.

	R4-2208175
	
	Test case for Interruptions at NR FR1 one SRS symbol with antenna port switching in asynchronous EN-DC
	CATT
	Postponed
	Focus on the discussion of above issues. The CR could be treated in next meeting.

	R4-2208350
	
	draft CR on NR FR1-E-UTRAN interruptions at NR SRS antenna port switching with 1 SRS symbol in synchronous NE-DC (TC6)
	OPPO
	Postponed
	Focus on the discussion of above issues. The CR could be treated in next meeting.

	R4-2208461
	
	Draft CR on TC for interruptions at SRS antenna port switching with more than 1 SRS symbol in async NE-DC
	MediaTek Inc.
	Postponed
	Focus on the discussion of above issues. The CR could be treated in next meeting.

	R4-2208941
	
	Draft CR on TC for NR SRS antenna port switching with more than 1 SRS symbol in asynchronous EN-DC
	Huawei, Hisilicon
	Postponed
	Focus on the discussion of above issues. The CR could be treated in next meeting.

	R4-2209493
	
	draft CR on test cases for NR FR1 interruptions at NR SRS antenna port switching with 1 SRS symbol in NR-CA
	vivo
	Postponed
	Focus on the discussion of above issues. The CR could be treated in next meeting.




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

Annex 
Contact information
	Company
	Name
	Email address

	Apple
	Jie Cui
	Jie_cui@apple.com

	Huawei
	Zhongyi Shen
	shenzhongyi3@huawei.com

	Nokia
	Lei Du
	lei.du@nokia-sbell.com

	MediaTek
	ChihKai Yang
	ck.yang@mediatek.com

	CATT
	Qiuge Guo
	guoqiuge@catt.cn

	CMCC
	Jingjing Chen
	chenjingjing@chinamobile.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)

