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Introduction
The email discussion is intended to cover topics in AI 7.13.1.2 (BWP switching on multiple CCs), AI 7.13.1.3 (UL spatial relation info switching) in RRM enhancement core part and AI 7.13.2.1 (General), AI 7.13.2.2.4 (BWP switching on multiple CCs) and AI 7.13.2.2.8 (UL spatial relation info switching) in RRM performance part.
Topic #1: BWP Switching on multiple CCs (Core part)
Companies’ contributions summary
	[bookmark: _Hlk33090109]T-doc number
	Company
	Proposals / Observations

	R4-2101408
	Intel 
	Proposal 1: There is no scenario for RRC based simultaneous BWP switching on multiple CCs. Don’t need to design test case for the scenario.
Proposal 2: For non-simultaneous RRC based multiple BWP switching case, clarify that the requirement apply if there is only one CC in either PCell or PSCell.
Proposal 3: Delay time for non-simultaneous RRC based BWP switch on multiple CC will be updated to:



	R4-2101633
	Huawei
	Observation 1: RRC reconfiguration of any parameters related to BWP is the basic BWP operation that UE should support.
Observation 2: Based on the discussion and agreements in previous RAN4 meeting, the RRM requirements apply to the case when changing the parameters of the active BWP.
Proposal 1: From RAN4’s perspective, it is feasible for RRC based BWP switch on multiple CCs by changing the parameters of the active BWP of the active SCells/SpCell. Wait for the feedback from RAN2 on this issue.


	R4-2102354
	Ericsson
	Proposal 1: 	A clarification is added to the description of N where it is hinted that the maximum value of N that can be supported is depending on TBWPswitchDelay (bwp-SwitchingDelay-r16), incremental switching delay D, and whichever applies of minimum scheduling offset on DL (k0), HARQ ACK-timing (k1), and minimum scheduling offset on UL (k2).



Open issues summary and companies view’s collection
Open issues and comments collection
Issue 1-1-1: Scenario for RRC based BWP switch on multiple CCs
· Option 1 (Intel):
· There is no scenario for RRC based simultaneous BWP switching on multiple CCs. Don’t need to design test case for the scenario.
· For non-simultaneous RRC based multiple BWP switching case, clarify that the requirement apply if there is only one CC in either PCell or PSCell.
· Delay time for non-simultaneous RRC based BWP switch on multiple CC will be updated to:

· Option 2 (Huawei, HiSilicon):
· From RAN4’s perspective, it is feasible for RRC based BWP switch on multiple CCs by changing the parameters of the active BWP of the active SCells/SpCell. Wait for the feedback from RAN2 on this issue.
· Recommended WF: 
· Further discussion.

	Company
	Comments

	Ericsson
	We support Option 2: wait for RAN2 feedback before descoping. RAN4 has not yet received RAN2 LS response so it is too early to conclude that RRC based BWP switching does not cover Scell

	Qualcomm
	Option 1. And agree that we can discuss it after receiving RAN2 response.

	Apple
	Option 2: RAN4 should wait for LS response from RAN2 before concluding that no requirements are necessary for RRC based simultaneous BWP switch

	MTK
	Option 1. And agree that we can discuss it after receiving RAN2 response.

	vivo
	Option 2.  Agree that further discussions are needed after RAN4 get RAN2’s response.

	Huawei
	We support option 2. From our understanding, the RRC-based BWP switch on SCell is feasible for both single CC and multiple CCs. We are fine to wait for the LS reply for confirmation.

	Nokia
	We support option 2, we need to wait for RAN2 LS response before we reach any conclusion.

	Intel
	Fine with Option 2 to wait for the reply of RAN2.

	NEC
	Support option 2



Issue 1-1-2: Clarification for N for DCI-based simultaneous BWP switch on multiple CCs
· Option 1(Ericsson):
· A clarification is added to the description of N where it is hinted that the maximum value of N that can be supported is depending on TBWPswitchDelay (bwp-SwitchingDelay-r16), incremental switching delay D, and whichever applies of minimum scheduling offset on DL (k0), HARQ ACK-timing (k1), and minimum scheduling offset on UL (k2).
· Recommended WF: 
· Further discussion.

	Company
	Comments

	Qualcomm
	Looks okay in principle, but this addition should also account for the restriction of HARQ-ACK to Case-2 DCI and DCI 2_6. Some further comments:
(1)	In our understanding, K1 doesn’t seem to have to be included. What matters is K0 and K2, if this is about Case 1 scheduling DCI based BWP switching.
(2)	Instead, N values in 10.3 of 213 needs to be referred to because the BWP switching requirements also apply to dormant BWP switching.
(3)	For DCI 2_6 based dormant BWP switching, N won’t be capped by any parameters.

	Apple
	It this intended to be a UE requirement or an assumption that no more than N CCs limited by the total delay and k0/ k2 are applicable? 
Perhaps a note can be added to clarify that these requirements are applicable when N doesn’t exceed the Max CCs supported for each SCS, D and max k0/k2 to meet the upper bound on switching delay. 

	MTK
	The principle is fine.
Agree to Apple.
Some update is needed.

	vivo
	We understand the intention. However the description can be refined. Maybe it is more straightforward to use the  , which is calculated by using TBWPswitchDelay and D.

	Huawei
	We are fine to add some generic statement. 

	Nokia
	it needs more discussion. it could be one option to add clarification in RAN4 spec. there is similar discussion in dormant BWP switch also in [211] LTE_NR_DC_CA_RRM_2. Suggest to combine the discussion together. 

	Intel
	Fine with the general statement. Some update is needed.

	NEC
	Ok with adding clarification in the spec




CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2101409
R4-2101410
Intel Corporation
	Ericsson: We cannot agree on downscoping before RAN2 has provided feedback indicating it would be necessary. Hence we do not agree to this CR at this point.
Apple: We recommend to wait for RAN2’s reply before making any changes to core requirements or concluding on this.
MTK: Wait RAN2.
vivo: wait RAN2
Nokia: Same view as Ericsson and Apple, It’s too early to have this CR. we need to wait for the RAN2’s response.
Intel: Fine to wait for the reply from RAN2.

	R4-2101631
R4-2101632
Huawei, HiSilicon
	Ericsson: OK
Nokia: OK
Intel: OK.

	R4-2102355
R4-2102356
Ericsson 
	Qualcomm: Please see our comment on Issue 1-1-2.
Apple: We prefer to add a note that requirements are applicable up to  N CCs that doesn’t exceed the maximum allowable switching delay/ k0/k2 value based on combination of D, SCS
MTK: Need update.
Nokia: CR can come back later when we have conclusion on issue 1-1-2.
Ericsson2: Can Moderator please request a revision for this CR, for the possible outcome that companies agree on some kind of high level note?

	R4-2102722
R4-2102723
Huawei, HiSilicon
	Ericsson: OK
vivo: some CRs at thread 211 may have impact on the content of this CR as well. 
Nokia: OK
Intel: OK.



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

	Issue 1-1-1

	Issue 1-1-1: Scenario for RRC based BWP switch on multiple CCs
Tentative agreement: 
· Wait for the feedback from RAN2 on this issue.

Recommendations for 2nd round: No.

	Issue 1-1-2
	Issue 1-1-2: Clarification for N for DCI-based simultaneous BWP switch on multiple CCs
Tentative agreement: No.
Moderator add more options according to the 1st round comment. 
· Option 1(Ericsson, Huawei, NEC):
· A clarification is added to the description of N where it is hinted that the maximum value of N that can be supported is depending on TBWPswitchDelay (bwp-SwitchingDelay-r16), incremental switching delay D, and whichever applies of minimum scheduling offset on DL (k0), HARQ ACK-timing (k1), and minimum scheduling offset on UL (k2).
· Option 2 (QC, Apple, vivo, Intel): Principle is fine. Some updates are needed.
· Option 2a (QC):
· (1)	In our understanding, K1 doesn’t seem to have to be included. What matters is K0 and K2, if this is about Case 1 scheduling DCI based BWP switching.
· (2)	Instead, N values in 10.3 of 213 needs to be referred to because the BWP switching requirements also apply to dormant BWP switching.
· (3)	For DCI 2_6 based dormant BWP switching, N won’t be capped by any parameters.
· Option 2b (Apple):
· A note can be added to clarify that these requirements are applicable when N doesn’t exceed the Max CCs supported for each SCS, D and max k0/k2 to meet the upper bound on switching delay.
· Option 2c (vivo):
· it is more straightforward to use the  , which is calculated by using TBWPswitchDelay and D.
· Option 3 (Nokia):
· it needs more discussion. it could be one option to add clarification in RAN4 spec. 
Recommendations for 2nd round: further discussion.

	
	



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	
	
	



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  

	R4-2101409
R4-2101410
Intel Corporation
	Return to

	R4-2101631
R4-2101632
Huawei, HiSilicon
	To be agreed

	R4-2102355
R4-2102356
Ericsson
	To be revised

	R4-2102722
R4-2102723
Huawei, HiSilicon
	Moderator note: The content of the CR is agreeable. CR on thread [211] may also have some changes for section 8.6.2A.1. Wait until end of 2nd discussion to check if collision between CRs happens. If not, the CR can be agreed.

Return to



Discussion on 2nd round (if applicable)
Issue 1-1-2: Clarification for N for DCI-based simultaneous BWP switch on multiple CCs
· Option 1(Ericsson, Huawei, NEC):
· A clarification is added to the description of N where it is hinted that the maximum value of N that can be supported is depending on TBWPswitchDelay (bwp-SwitchingDelay-r16), incremental switching delay D, and whichever applies of minimum scheduling offset on DL (k0), HARQ ACK-timing (k1), and minimum scheduling offset on UL (k2).
· Option 2 (QC, Apple, vivo, Intel): Principle is fine. Some updates are needed.
· Option 2a (QC):
· (1)	In our understanding, K1 doesn’t seem to have to be included. What matters is K0 and K2, if this is about Case 1 scheduling DCI based BWP switching.
· (2)	Instead, N values in 10.3 of 213 needs to be referred to because the BWP switching requirements also apply to dormant BWP switching.
· (3)	For DCI 2_6 based dormant BWP switching, N won’t be capped by any parameters.
· Option 2b (Apple):
· A note can be added to clarify that these requirements are applicable when N doesn’t exceed the Max CCs supported for each SCS, D and max k0/k2 to meet the upper bound on switching delay.
· Option 2c (vivo):
· it is more straightforward to use the  , which is calculated by using TBWPswitchDelay and D.
· Option 3 (Nokia):
· it needs more discussion. it could be one option to add clarification in RAN4 spec. 
Recommended WF: 
· Further discussion.

	Company
	Comments

	Qualcomm
	Our preference is to add nothing because the note may lead to unnecessary confusion about other sections where no such information is noted. For instance, no explicit note may imply no restriction in the section. In addition, as mentioned in GTW session, the information will be anyway incomplete and there can be some maintenance work due to RAN1 updates in the future.

	Intel
	Prefer to add a note to have some limitation on the upper bound of N.

	vivo
	Support to have clarifications

	Nokia
	Issue 1-1-2: The wording captured concerning restrictions related to an upper bound number of CCs that can be simultaneously switched should be coordinated with the same wording for dormancy BWP switch and the upper bound number of CCs. We are fine working on the wording and use the Ericsson proposal as baseline.

	Ericsson
	Issue 1-1-2: We have updated the wording somewhat, and moved the note to the end of the clause.
The note now reads:
The number of carriers N that UE can switch BWPs on while still meeting deadlines, if any, related to allocations on downlink, uplink, or transmission of HARQ feedback, may depend on network configuration, triggering option, and reported UE capabilities. 
HARQ feedback refers to that for DCI 1_1 with SCell dormancy indication, UE is expected to send HARQ-ACK in response to detecting the DCI. (See last paragraph of 38.213 clause 10.3). 



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 
	
	Status summary 

	Issue 1-1-2
	Issue 1-1-2: Clarification for N for DCI-based simultaneous BWP switch on multiple CCs
· A clarification and editor note are added to the description of N:
· The number of carriers N that UE can switch BWPs on while still meeting deadlines, if any, related to allocations on downlink, uplink, or transmission of HARQ-ACK, may depend on network configuration, triggering option, and reported UE capabilities. 
· Editor’s Note: The requirements are defined in DCI-agnostic manner, if RAN1 defines something that makes Dormant switching time/interruption to always be absorbed into WUS gap, RAN4 can revise the specification text accordingly

	
	



	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2103602	
(Revised from R4-2102355)
Ericsson
	To be agreed

	R4-2102722
Huawei, HiSilicon
	To be agreed

	R4-2101409
Intel
	Not pursued




Topic #2: UL Spatial Relation Info Switching (Core part)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100213
	Apple
	Observation #1: The PUCCH-SpatialRelationInfo IE includes PUCCH-PathlossReferenceRS.
Observation #2: The known condition definition and UL spatial relation info switching delay for PUCCH doesn’t consider Pathloss RS.
Proposal #1: Consider the pathloss RS in target spatial relation info for PUCCH spatial relation info switch requirements.
Known Condition
Observation #3: If the DL-RS associated with target spatial relation info and pathloss RS are in the same TCI chain with QCL TypeD, the same known/unknown conditions would apply to both RSs.
Proposal #2: When the DL-RS associated with target spatial relation info for PUCCH and associated pathloss RS are in the same TCI chain with QCL TypeD, existing known definition based on DL-RS is sufficient.
Proposal #3: When the DL-RS associated with target spatial relation info for PUCCH and associated pathloss RS are not in the same TCI chain, the known definition should consider both associated DL-RS and associated PL-RS.
Proposal #4: When the DL-RS associated with target spatial relation info for PUCCH and associated pathloss RS are not in the same TCI chain, the target spatial relation is known if both the associated DL-RS and associated pathloss RS are known.
Proposal #5: When the DL-RS associated with target spatial relation info for PUCCH and associated pathloss RS are not in the same TCI chain, the target spatial relation is unknown if either the associated DL-RS or associated pathloss RS is unknown.
Delay Requirements
Proposal #6: Define delay requirements for MAC CE based switch when associated DL-RS and PL-RS of target spatial relation info are in the same TCI chain as: 
THARQ + 3ms; if Spatial relation is known and PL-RS is maintained
THARQ + 3ms + 5*TPL-RS + 2ms; if Spatial relation is known and PL-RS is not maintained
THARQ + 3ms + TL1-RSRP + 5*TPL-RS + 2ms; if Spatial relation is unknown and PL-RS is not maintained
Proposal #7: Define delay requirements for RRC based switch when associated DL-RS and PL-RS of target spatial relation info are in the same TCI chain as: 
TRRC_Processing; if Spatial relation is known and PL-RS is maintained
TRRC_Processing + 5*TPL-RS + 2ms; if Spatial relation is known and PL-RS is not maintained
TRRC_Processing + TL1-RSRP + 5*TPL-RS + 2ms; if Spatial relation is unknown and PL-RS is not maintained
Proposal #8: Define requirements for spatial relation switch when associated DL-RS and associated PL-RS are not in same TCI chain only when associated PL-RS is known. 
Proposal #9: Define delay requirements for MAC CE based switch when associated DL-RS and PL-RS of target spatial relation info are not in the same TCI chain as: 
THARQ + 3ms; if DL-RS and PL-RS are known and PL-RS is maintained
THARQ + 3ms + 5*TPL-RS + 2ms; if DL-RS and PL-RS are known and PL-RS is not maintained
THARQ + 3ms + TL1-RSRP; if DL-RS is unknown, PL-RS is known and PL-RS is maintained
THARQ + 3ms + TL1-RSRP + 5*TPL-RS + 2ms; if DL-RS is unknown, PL-RS is known and PL-RS is not maintained
Proposal #10: Define delay requirements for RRC based switch when associated DL-RS and PL-RS of target spatial relation info are not in the same TCI chain as: 
TRRC_Processing; if DL-RS and PL-RS are known and PL-RS is maintained
TRRC_Processing + 5*TPL-RS + 2ms; if DL-RS and PL-RS are known and PL-RS is not maintained
TRRC_Processing + TL1-RSRP; if DL-RS is unknown, PL-RS is known and PL-RS is maintained
TRRC_Processing + TL1-RSRP + 5*TPL-RS + 2ms; if DL-RS is unknown, PL-RS is known and PL-RS is not maintained





Open issues summary and companies view’s collection
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Open issues and comments collection
Issue 2-1-1: Whether to consider the pathloss RS for PUCCH spatial relation info switch requirements
· Option 1 (Apple): Yes.
· Recommended WF: 
· Further discussion.

	Company
	Comments

	Ericsson
	It seems reasonable that if PL RS are provided, and those are used for determining Tx power, they need to be known as well if not in the same TCI chain.

	QC
	Support option 1

	Apple
	Pathloss RS is part of the PUCCH-SpatialRelationInfo IE, change to spatial relation might also change the pathloss RS.

	MTK
	Not support.
We agree on Apple’s observation about the pathloss RS, but we don’t think RAN4 needs to further consider the spatial relation delay requirement based on pathloss RS change.
When we raised this topic of spatial relation switch, RAN4 only decided to discuss the Tx beam switch. Thus, the requirement just needs to focus on spatial relation RS only.
The delay requirement due to pathloss RS change has already discussed in eMIMO and captured in 8.14. We don’t support to combine these two delay requirements.

	NTT DOCOMO, INC.
	We need further discussion how PL-RS status affects PUCCH spatial relation info. In current spec, the spatial relation info switching delay is described as the delay until UE shall be able to transmit PUCCH or semi-persistent SRS with the target UL spatial relation. We are still unclear whether UE can transmit PUCCH with the target UL spatial relation even if there is uncertainty of PL-RS condition.

	Huawei
	We agree with the observation that pathloss may be changed in the PUCCH-SpatialRelation.  However in our understanding, pathloss RS switching is for UL power control while uplink spatial switching focus on the uplink beam direction change. The two things can be decoupled. 

	Nokia
	Option 1 is agreeable.

	Intel
	We agree with the observation from Apple. However, we think it needs further clarification. In general case, PL-RS and DL-RS are in the same TCI chain to ensure the correct calculation of Tx power. 



Issue 2-1-2: Known condition for PUCCH spatial relation info switch
· Option 1 (Apple): 
· When the DL-RS associated with target spatial relation info for PUCCH and associated pathloss RS are in the same TCI chain with QCL TypeD, existing known definition based on DL-RS is sufficient.
· When the DL-RS associated with target spatial relation info for PUCCH and associated pathloss RS are not in the same TCI chain, the known definition should consider both associated DL-RS and associated PL-RS.
· When the DL-RS associated with target spatial relation info for PUCCH and associated pathloss RS are not in the same TCI chain, the target spatial relation is known if both the associated DL-RS and associated pathloss RS are known.
· When the DL-RS associated with target spatial relation info for PUCCH and associated pathloss RS are not in the same TCI chain, the target spatial relation is unknown if either the associated DL-RS or associated pathloss RS is unknown.
· Recommended WF: 
· Further discussion. Depends on the conclusion of 2-1-1.

	Company
	Comments

	Ericsson
	If 2-1-1 is agreed, this proposal would be the natural consequence.

	QC
	In our opinion, in practice, PL-RS and DL-RS are in the same TCI chain, and their known and unknown state should be consistent. Therefore, RAN4 can define the switch delay requirement for same TCI chain case.

	MTK
	Do not need to discuss.

	Huawei
	Pathloss RS switching is for UL power control while uplink spatial switching focus on the uplink beam direction change. The two things can be decoupled. Pathloss RS can only consider its only associated DL RS (for pathloss). Therefore the known condition are only related with pathloss RS.

	Nokia
	Share similar view as Qualcomm. It is not clear exactly which practical scenarios we are discussing here. Maybe Apple can clarify?

	Apple
	To Huawei: Is your suggestion that we treat PUCCH Spatial relation switch only with RS switch and not PL-RS change? Since PUCCH Spatial relation switch can change both spatial relation RS and PL-RS, we try to address this together. How do we decouple when spatial relation info switch can change both DL-RS and PL-RS?
To QC, Nokia: We think it would be practical that both DL-RS and PL-RS are in same TCI chain, but there is nowhere in RAN1 or RAN2 spec that specifies it. We are fine to only define requirements for the case when they are in the same TCI chain and no requirements if in different TCI chain.

	Intel
	From our understanding, in general case, PL-RS and DL-RS are in the same TCI chain. We prefer that no requirement is defined if they are not in the same TCI chain.



Issue 2-1-3: Delay requirement for PUCCH spatial relation info switch
· Option 1 (Apple):
· Define delay requirements for MAC CE based switch when associated DL-RS and PL-RS of target spatial relation info are in the same TCI chain as: 
· THARQ + 3ms; if Spatial relation is known and PL-RS is maintained
· THARQ + 3ms + 5*TPL-RS + 2ms; if Spatial relation is known and PL-RS is not maintained
· THARQ + 3ms + TL1-RSRP + 5*TPL-RS + 2ms; if Spatial relation is unknown and PL-RS is not maintained
· Define delay requirements for RRC based switch when associated DL-RS and PL-RS of target spatial relation info are in the same TCI chain as: 
· TRRC_Processing; if Spatial relation is known and PL-RS is maintained
· TRRC_Processing + 5*TPL-RS + 2ms; if Spatial relation is known and PL-RS is not maintained
· TRRC_Processing + TL1-RSRP + 5*TPL-RS + 2ms; if Spatial relation is unknown and PL-RS is not maintained
· Define requirements for spatial relation switch when associated DL-RS and associated PL-RS are not in same TCI chain only when associated PL-RS is known. 
· Define delay requirements for MAC CE based switch when associated DL-RS and PL-RS of target spatial relation info are not in the same TCI chain as: 
· THARQ + 3ms; if DL-RS and PL-RS are known and PL-RS is maintained
· THARQ + 3ms + 5*TPL-RS + 2ms; if DL-RS and PL-RS are known and PL-RS is not maintained
· THARQ + 3ms + TL1-RSRP; if DL-RS is unknown, PL-RS is known and PL-RS is maintained
· THARQ + 3ms + TL1-RSRP + 5*TPL-RS + 2ms; if DL-RS is unknown, PL-RS is known and PL-RS is not maintained
· Define delay requirements for RRC based switch when associated DL-RS and PL-RS of target spatial relation info are not in the same TCI chain as: 
· TRRC_Processing; if DL-RS and PL-RS are known and PL-RS is maintained
· TRRC_Processing + 5*TPL-RS + 2ms; if DL-RS and PL-RS are known and PL-RS is not maintained
· TRRC_Processing + TL1-RSRP; if DL-RS is unknown, PL-RS is known and PL-RS is maintained
· TRRC_Processing + TL1-RSRP + 5*TPL-RS + 2ms; if DL-RS is unknown, PL-RS is known and PL-RS is not maintained 
· Recommended WF: 
· Further discussion. Depends on the conclusion of 2-1-1.

	Company
	Comments

	Ericsson
	We cannot agree to the proposal. Here we think the number of samples assumed for PL RS shall be further discussed. Why would 5 samples be needed? We have for instance M=1 or M=3 for L1-RSRP measurement reporting (9.5.4). 

	QC
	As commented in issue 2-1-2, only same TCI chain case is relevant and should be specified. However, according to 8.14.3, “5*TPL-RS + 2ms” applies to all known PL-RS switching. Based on that requirement, if we take PL-RS into consideration for UL spatial relation switch, “5*TPL-RS + 2ms” should be added to all cases, and the following notes from 8.14.3:
Note:	longer application time is expected if measurement sample is not available due to measurement gap, DRX or other UE activities.
Note:	longer application time is expected if the pathloss reference signal is unknown
Question to apple: what is the definition of PL-RS not maintained? In 8.14, only known condition is specified for PL-RS
To Ericsson: based on our understanding, “5 samples” is specified in 8.14.3 
Ericsson2: Thank you for the clarification.

	Apple
	In existing RRC based switch core requirements, the requirements are applicable for periodic SRS, hence we need not add additional requirements for RRC based switch for PUCCH spatial relation switch.
To Ericsson: The PL-RS activation delay for a PL-RS not maintained is already specified in 8.14.3 of 38.133. We re-use the number of samples from there. 
Ericsson2: Thank you for the clarification. What is your view on the different assumptions on samples in PL-RS measurements and L1-RSRP, respectively – would there be some room for reducing number of samples assumed for PL-RS, e.g. to be on par with L1-RSRP? 
Apple3: Could Ericsson please clarify what is the meaning of reducing the number of samples to be on par with L1-RSRP? Pathloss measurement is a derived after L3 filtering and the 5 samples accounts for it.
To QC: The MAC CE based PL-RS activation delay specified in 38.133 is for PL-RS not maintained by UE, RAN1 specifies delay for switching when PLRS is maintained by UE (copied below). We also address to capture that RAN4 requirements are for PL-RS not maintained in our CR R4-2100207
38.213 § 7:
If an RS resource updated by MAC CE, as described in Clauses 7.1.1, 7.2.1 and 7.3.1, is one from the RS resources the UE maintains for pathloss estimation for PUSCH/PUCCH/SRS transmissions, the UE applies the pathloss estimation based on the RS resources starting from the first slot that is after slot  where  is the slot where the UE would transmit a PUCCH or PUSCH with HARQ-ACK information for the PDSCH providing the MAC CE and is the SCS configuration for the PUCCH or PUSCH, respectively.
----Update Jan 27 6AM UTC----
To Nokia/ Ericsson: The PL-RS activation delay is 5 samples for pathloss measurement including L3 filtering and 2 ms application time. 
If PL-RS is not maintained by UE, then additional delay is needed for PL-RS measurement

	MTK
	Do not need to discuss.

	Huawei
	Same comments in issue 2-1-2. In addition Pathloss reference signal switching delay is already specified in 8.14.

	Nokia
	We assume that RAN4 should define requirements for realistic scenarios and not necessarily all possible combinations of scenarios.
We are bit wondering like Ericsson why we use 5 samples and not 3. Section 8.14.3 is talking about L1-RSRP for which we assume 3 samples?
This needs to be clarified before we can progress.

	Intel
	suggest resolving Issue 2-1-1 first.





CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2100214
R4-2100215
Apple
	Ericsson: We cannot agree to the CR at this point. FIrst need to settle whether to include PL-RS, and if so: how many samples to assume. 

	
	MTK: Not supported

	
	Huawei: depends on the conclusion of open issues

	
	Nokia: Needs more discussion.

	R4-2101694
R4-2101695
Huawei, HiSilicon
	Ericsson: Technically the CR is fine and implements an agreement from RAN4#97e. However, we would like the wording to be changed. "when beamCorrespondenceWithoutUL-BeamSweeping sets to 1" should be “is set”, “is set to 1”, etc instead.

	
	QC: the change also appears in above Apple CR, suggest to merge Apple CR on the unknown DL-RS part, leave the PL-RS part

	
	Apple: We also address adding requirements for unknown condition in our CR, along with PL-RS part.

	
	MTK: We’re fine with this CR.

	
	Huawei: we suggest to decouple this CR with PL-RS issue.

	
	Nokia: CR is agreeable. However, the cover page has some errors (date and meeting)

	
	Intel: fine with this CR. there seems to be an error for title 8.12.4.




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

	[bookmark: _Hlk33774299]Issue 2-1-1
	Issue 2-1-1: Whether to consider the pathloss RS for PUCCH spatial relation info switch requirements
Tentative agreement: No.
Moderator add more options according to the 1st round comment. 
· Option 1 (Apple, QC, Ericsson, Nokia): Yes.
· Option 2 (MTK, Huawei): No
· Option 3 (NTT DOCOMO, Intel): Needs further clarification.
Recommendations for 2nd round: further discussion.

	[bookmark: _Hlk33774399]Issue 2-1-2
	Issue 2-1-2: Known condition for PUCCH spatial relation info switch
Tentative agreement: No.
Moderator add more options according to the 1st round comment. 
· Option 1 (Apple): 
· When the DL-RS associated with target spatial relation info for PUCCH and associated pathloss RS are in the same TCI chain with QCL TypeD, existing known definition based on DL-RS is sufficient.
· When the DL-RS associated with target spatial relation info for PUCCH and associated pathloss RS are not in the same TCI chain, the known definition should consider both associated DL-RS and associated PL-RS.
· When the DL-RS associated with target spatial relation info for PUCCH and associated pathloss RS are not in the same TCI chain, the target spatial relation is known if both the associated DL-RS and associated pathloss RS are known.
· When the DL-RS associated with target spatial relation info for PUCCH and associated pathloss RS are not in the same TCI chain, the target spatial relation is unknown if either the associated DL-RS or associated pathloss RS is unknown.
· Option 1a(Ericsson):
· If issue 2-1-1 is agreed, this proposal would be the natural consequence.
· Option 2 (MTK, Huawei): 
· Don’t need to discuss.
· Option 3 (QC, Nokia, Intel):
· RAN4 can define the switch delay requirement for same TCI chain case

Recommendations for 2nd round: further discussion.

	Issue 2-1-3
	Issue 2-1-3: Delay requirement for PUCCH spatial relation info switch
Tentative agreement: No.
Moderator add more options according to the 1st round comment. 

· Option 1 (Apple):
· Define delay requirements for MAC CE based switch when associated DL-RS and PL-RS of target spatial relation info are in the same TCI chain as: 
· THARQ + 3ms; if Spatial relation is known and PL-RS is maintained
· THARQ + 3ms + 5*TPL-RS + 2ms; if Spatial relation is known and PL-RS is not maintained
· THARQ + 3ms + TL1-RSRP + 5*TPL-RS + 2ms; if Spatial relation is unknown and PL-RS is not maintained
· Define delay requirements for RRC based switch when associated DL-RS and PL-RS of target spatial relation info are in the same TCI chain as: 
· TRRC_Processing; if Spatial relation is known and PL-RS is maintained
· TRRC_Processing + 5*TPL-RS + 2ms; if Spatial relation is known and PL-RS is not maintained
· TRRC_Processing + TL1-RSRP + 5*TPL-RS + 2ms; if Spatial relation is unknown and PL-RS is not maintained
· Define requirements for spatial relation switch when associated DL-RS and associated PL-RS are not in same TCI chain only when associated PL-RS is known. 
· Define delay requirements for MAC CE based switch when associated DL-RS and PL-RS of target spatial relation info are not in the same TCI chain as: 
· THARQ + 3ms; if DL-RS and PL-RS are known and PL-RS is maintained
· THARQ + 3ms + 5*TPL-RS + 2ms; if DL-RS and PL-RS are known and PL-RS is not maintained
· THARQ + 3ms + TL1-RSRP; if DL-RS is unknown, PL-RS is known and PL-RS is maintained
· THARQ + 3ms + TL1-RSRP + 5*TPL-RS + 2ms; if DL-RS is unknown, PL-RS is known and PL-RS is not maintained
· Define delay requirements for RRC based switch when associated DL-RS and PL-RS of target spatial relation info are not in the same TCI chain as: 
· TRRC_Processing; if DL-RS and PL-RS are known and PL-RS is maintained
· TRRC_Processing + 5*TPL-RS + 2ms; if DL-RS and PL-RS are known and PL-RS is not maintained
· TRRC_Processing + TL1-RSRP; if DL-RS is unknown, PL-RS is known and PL-RS is maintained
· TRRC_Processing + TL1-RSRP + 5*TPL-RS + 2ms; if DL-RS is unknown, PL-RS is known and PL-RS is not maintained 
· Option 2 (Ericsson):
· the number of samples assumed for PL RS shall be further discussed.
· Option 3(QC):
· only same TCI chain case is relevant and should be specified.
· Option 3(MTK, Huawei):
· Do not need to discuss.
Recommendations for 2nd round: further discussion.



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	
	
	



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

	R4-2100214
R4-2100215
Apple
	Moderator note: decouple PL-RS and unknown DL-RS issues. For PL-RS part, further discussion. For unknown DL-RS issue, handled in CR R4-2101694.
Return to

	R4-2101694
R4-2101695
Huawei, HiSilicon
	To be revised



Discussion on 2nd round (if applicable)
Issue 2-1-1: Whether to consider the pathloss RS for PUCCH spatial relation info switch requirements
Agreement in 1st round GTW session:
· Continue discussion in the second round. PL RS case needs to be referred in the specification for UL spatial relation switch. It is not expected that detailed requirements will be defined. A reference to the PL RS section can be provided or the requirements can be extended.

· Option 1 (Apple, QC, Ericsson, Nokia): Yes.
· Option 2 (MTK, Huawei): No
· Option 3 (NTT DOCOMO, Intel): Needs further clarification.
Moderator note: Discuss this issue in WF. Don’t need to discuss it here.

	Company
	Comments

	Nokia
	Same view as in 1st round.

	Ericsson
	Same as before, Option 1.



Issue 2-1-2: Known condition for PUCCH spatial relation info switch
· Option 1 (Apple): 
· When the DL-RS associated with target spatial relation info for PUCCH and associated pathloss RS are in the same TCI chain with QCL TypeD, existing known definition based on DL-RS is sufficient.
· When the DL-RS associated with target spatial relation info for PUCCH and associated pathloss RS are not in the same TCI chain, the known definition should consider both associated DL-RS and associated PL-RS.
· When the DL-RS associated with target spatial relation info for PUCCH and associated pathloss RS are not in the same TCI chain, the target spatial relation is known if both the associated DL-RS and associated pathloss RS are known.
· When the DL-RS associated with target spatial relation info for PUCCH and associated pathloss RS are not in the same TCI chain, the target spatial relation is unknown if either the associated DL-RS or associated pathloss RS is unknown.
· Option 1a(Ericsson):
· If issue 2-1-1 is agreed, this proposal would be the natural consequence.
· Option 2 (MTK, Huawei): 
· Don’t need to discuss.
· Option 3 (QC, Nokia, Intel):
· RAN4 can define the switch delay requirement for same TCI chain case
Moderator note: Discuss this issue in WF. Don’t need to discuss it here.

	Company
	Comments

	Nokia
	Same view as in 1st round.

	Ericsson
	Agree with Option 3: we can define requirements based on RSs being in the same TCI chain.



Issue 2-1-3: Delay requirement for PUCCH spatial relation info switch

· Option 1 (Apple):
· Define delay requirements for MAC CE based switch when associated DL-RS and PL-RS of target spatial relation info are in the same TCI chain as: 
· THARQ + 3ms; if Spatial relation is known and PL-RS is maintained
· THARQ + 3ms + 5*TPL-RS + 2ms; if Spatial relation is known and PL-RS is not maintained
· THARQ + 3ms + TL1-RSRP + 5*TPL-RS + 2ms; if Spatial relation is unknown and PL-RS is not maintained
· Define delay requirements for RRC based switch when associated DL-RS and PL-RS of target spatial relation info are in the same TCI chain as: 
· TRRC_Processing; if Spatial relation is known and PL-RS is maintained
· TRRC_Processing + 5*TPL-RS + 2ms; if Spatial relation is known and PL-RS is not maintained
· TRRC_Processing + TL1-RSRP + 5*TPL-RS + 2ms; if Spatial relation is unknown and PL-RS is not maintained
· Define requirements for spatial relation switch when associated DL-RS and associated PL-RS are not in same TCI chain only when associated PL-RS is known. 
· Define delay requirements for MAC CE based switch when associated DL-RS and PL-RS of target spatial relation info are not in the same TCI chain as: 
· THARQ + 3ms; if DL-RS and PL-RS are known and PL-RS is maintained
· THARQ + 3ms + 5*TPL-RS + 2ms; if DL-RS and PL-RS are known and PL-RS is not maintained
· THARQ + 3ms + TL1-RSRP; if DL-RS is unknown, PL-RS is known and PL-RS is maintained
· THARQ + 3ms + TL1-RSRP + 5*TPL-RS + 2ms; if DL-RS is unknown, PL-RS is known and PL-RS is not maintained
· Define delay requirements for RRC based switch when associated DL-RS and PL-RS of target spatial relation info are not in the same TCI chain as: 
· TRRC_Processing; if DL-RS and PL-RS are known and PL-RS is maintained
· TRRC_Processing + 5*TPL-RS + 2ms; if DL-RS and PL-RS are known and PL-RS is not maintained
· TRRC_Processing + TL1-RSRP; if DL-RS is unknown, PL-RS is known and PL-RS is maintained
· TRRC_Processing + TL1-RSRP + 5*TPL-RS + 2ms; if DL-RS is unknown, PL-RS is known and PL-RS is not maintained 
· Option 2 (Ericsson):
· the number of samples assumed for PL RS shall be further discussed.
· Option 3(QC):
· only same TCI chain case is relevant and should be specified.
· Option 4(MTK, Huawei):
· Do not need to discuss.
Moderator note: Discuss this issue in WF. Don’t need to discuss it here.
	Company
	Comments

	Nokia
	Same view as in 1st round.

	Ericsson
	Support Option 3: Only same TCI chain.



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 
	
	Status summary 

	Issue 2-1-2
	Issue 2-1-2: Known condition definition update to include PL-RS 
· Do not update known condition


	Issue 2-1-3
	Issue 2-1-3: Delay requirements for MAC–CE based UL spatial relation switch for PUCCH
· Option 1: Refer to section 8.14 for additional delay due to PL-RS switch in UL spatial relation switch
· Option 2: Longer delay is expected when PL-RS and DL-RS in the UL spatial relation are changed simultaneously





	
	Status summary 

	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2103603
(Revised from 
R4-2101694)
Huawei, HiSilicon
	To be agreed

	R4-2100214

	Not pursued


	
	

	
	




Topic #3: BWP Switching on multiple CCs (Performance part)
Companies’ contributions summary
Moderator note: R4-2102634 is moved from 7.13.2.2.1 to 7.13.2.2.4.
	T-doc number
	Company
	Proposals / Observations

	R4-2101060
	MediaTek inc.
	Proposal 1: Only define simultaneous multiple BWP switch test cases.
Proposal 2:
Option 1: Define FR1+FR2 simultaneous BWP switch test case in RAN4. 
Option 2: If TE vendors confirm FR1 demodulation performance can’t be guaranteed in OTA mode, RAN4 deletes multiple BWP switch, and multiple Scell activation test cases which UE needs to correctly demodulate the downlink channels for FR1 in OTA mode. 


	R4-2101378
	vivo
	Observation 1: To our understanding, the only possible way to verify requirements when both FR1 and FR2 cell are involved, is to test both FR1 and FR2 cells under OTA environment. The uncertainties of this method, such as cost and testing time consumption, should be addressed before implementation. 
Observation 2: The simultaneous and partial RRC based BWP switching over multiple CCs still exists. 
Proposal 1 It is not necessary to define new test cases for both DCI based and timer based non-simultaneous BWP switching.
Proposal 2: Due to the ongoing discussion on the application scenario and the limitation on the application scenario, we think the necessity to define test cases for both simultaneous and partial RRC based BWP switching over multiple CCs is not strong and suggest that corresponding test cases are not defined.   
Proposal 3: Do not prefer to define any simultaneous BWP switch over FR1 + FR2 test cases.     

	R4-2101411
	Intel Corporation
	Observation 1: For DCI/Timer based FR1+FR2 multiple BWP switching case, if the timing difference among the first symbol of slot carrying DCI for all CCs is received within the MRTD for inter-band CA,  the timing offset will not exceed the slot length. It is still classified as simultaneous BWP switching.
Proposal 1: It’s possible to test FR1+FR2 simultaneous BWP switching case.
Proposal 2: Don’t need to test non-simultaneous FR1+FR2 BWP switching case.


	R4-2101634
	Huawei, HiSilicon
	Proposal 1: Not to define test cases for non-simultaneous timer based BWP switch on multiple CCs.
Proposal 2: Wait for the conclusion on feasibility of RRC based switch on multiple CCs.
Proposal 3: Not to define test cases for non-simultaneous DCI based BWP switch on multiple CCs.
Proposal 4: RAN4 to define FR1+FR2 test cases for simultaneous BWP switch on multiple CCs.

	R4-2102362
	Ericsson
	Observation 1: 	The intention is to verify both interruption requirement and BWP switching delay requirements in the same test case.

Observation 2: 	For Ues with per-FR gap capability, it is not possible to test interruption requirements for a cell combination Pcell in FR1 and two Scells in FR2. Either Pcell needs to be in FR2, or one need to add another Scell in FR2 for which switching is not carried out and through which interruptions on serving cells other than those for which BWP switching is carried out, can be observed.
Proposal 1:	In order to allow testing of interruption requirements on other serving cells than for which BWP switching is carried out, TC4 shall be based on Pcell in FR2 instead of Pcell in FR1:
TC4: DCI-based and Timer-based simultaneous Active BWP Switch on multiple CCs on FR2 in SA (NR FR2 Pcell + NR FR2 Scell + NR FR2 Scell)


	R4-2102634
	Ericsson
	· Observation 1: CA and NR-DC with CCs in FR1+FR2 are important deployment scenario for NR with CA more basic and fundamental one.
· Proposal 1: Specify at least one test case to verify timer-based and DCI based BWP switching with multiple CCs on FR1+FR2

· Proposal 2: Specifiy one test case to verify requirements for simultaneous DCI based and timer BWP switching on multiple CCs (clauses 8.6.2A.1. and 8.6.2B.1) in FR1+FR2 scenario with Pcell in FR1 and Scell in FR2.


· Proposal 3: The test cases to verify requirements for RRC based BWP switching on multiple CCs (clauses 8.6.3A.1. and 8.6.3A.2) will be discussed after receiving RAN2 response followed by the conclusion on their requirements.



Open issues summary and companies view’s collection
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Open issues and comments collection
Issue 3-1-1: Whether to define DCI/Timer based FR1+FR2 simultaneous BWP switch test case
· Option 1 (Intel, Huawei): Yes
· Option 1a (Ericsson): Yes, with Pcell in FR1 and Scell in FR2
· Option 2 (MTK):
· Option 1: Define FR1+FR2 simultaneous BWP switch test case in RAN4. 
· Option 2: If TE vendors confirm FR1 demodulation performance can’t be guaranteed in OTA mode, RAN4 deletes multiple BWP switch, and multiple Scell activation test cases which UE needs to correctly demodulate the downlink channels for FR1 in OTA mode. 
· Option 3 (vivo): No.
· Recommended WF: 
· Further discussion.

	Company
	Comments

	Ericsson
	Support Option 1a. We cannot see a reason that it would not be possible to provide a functional link in FR1.

	Qualcomm
	Support Option 3. As quoted by R4-2101411, there can be testability issue, which has been an issue from the Rel-15. In order for TE to reliability transmit/receive FR1 and FR2 concurrently, TE may require some special functions/components which will results in an increase in TE cost. 
	6 UE RRM testing methodology from TR 38.810
…
Support of interworking scenarios
-     For test scenarios involving both, LTE and NR FR2 carriers, the test setup shall be capable to provide LTE link to the DUT. The emulated LTE cell provides a stable LTE signal without precise propagation modelling or path loss control between it and the DUT. No performance verification for and relative to LTE carriers is supported.
-     For test scenarios involving both, NR FR1 and NR FR2 carriers, the test setup shall be capable to provide NR FR1 link to the DUT. The NR FR1 link has a stable and noise-free signal without precise path loss or polarization control. No performance verification for and relative to NR FR1 carriers is supported.


We’re open to further discussion and an option to leave it to RAN5 and/or TE vendors. However, our preference is first to see whether/how much testability (including test system cost) issue are foreseen.

	Apple
	Option 3
Our understanding is that FR1+FR2 simultaneous testing is not currently supported. This is captured in testability spec as pointed out by QC above. We would like more feedback from TE vendors before we can agree on defining testcase with FR1+FR2.

	MTK
	Option 2.
Whether the tests can be supported is up to TE vendors’ comments.

	vivo
	We suggest option 3 purely due to testability issue. Unless we have further feedback on the reliability of FR1 OTA performance from test vendor it may waste time to define such test cases and find they cannot be tested in practice.     

	Anritsu
	We note that existing test cases with FR1+FR2 such as A.7.5.3.2 have FR1 as a link only, as specified in 38.133 A.3.7A. If an FR1+FR2 BWP switch test case can be considered as a “functional” test, and if we are OK to specify the test case with FR1 as a link only, same as in A.7.3.1.1 (FR1 to FR2 handover) or in A.7.5.3.2 (FR1+FR2 SCell Act/Deact), then we could define a test case.
But if we need to define specific DL levels or SNR values for FR1, it would be outside the scope of the testability study recorded in TR 38.810 and mentioned in R4-2101411/Qualcomm comment, and outside the resultant text in 38.133 clause A.3.7A. We looked internally into the feasibility of defining FR1 levels or SNR in an FR2 OTA test system, and our current view is that it would require a significant upgrade to the test system, for example either the addition of an additional conducted FR1 link, or extensive calibration of the OTA FR1 link. Either of these would need a more detailed new study by RAN5, but it seems likely the outcome would involve increased cost or test time.       

	Nokia
	We support option 1a.

	Intel
	To Anritsu: since DCI may need to be decoded for DCI based BWP switch test. Since it’s hard to control SNR level of FR1, can FR1 be configured with noise-free condition? Exact SNR level is not so important here. If noise-free condition can be configured for FR1, DCI can be successfully decoded for FR1.

	Anristu2
	To Intel, yes, FR1 is configured with noise-free condition. For FR2 Test cases using FR1 link, the FR1 cells should refer to clause A.3.7A, which states “..The Test System shall provide a stable and noise-free NR FR1 signal”.



Issue 3-1-2: Whether to define DCI/Timer based non-simultaneous BWP switch test case 
· Option 1 (MTK, Intel, Huawei, vivo): No.
· Recommended WF: 
· Further discussion.

	Company
	Comments

	Qualcomm
	Option 1.

	Apple
	Option 1. 

	MTK
	Option 1.

	vivo
	Option 1.

	Huawei
	Option 1.

	Nokia
	We support option 1

	Intel
	Option 1.



Issue 3-1-3: whether to define RRC based BWP switch on multiple CCs test case
· Option 1 (vivo, Intel): 
· No for both simultaneous and non-simultaneous case
· Option 2 (Huawei): 
· Wait for the conclusion on feasibility of RRC based switch on multiple CCs
· Option 3 (Ericsson): 
· To be discussed after receiving RAN2 response followed by the conclusion on their requirements
· Recommended WF: 
· Further discussion.
	Company
	Comments

	Ericsson
	Option 3. RAN4 has not yet received RAN2 LS response so it is too early to conclude that RRC based BWP switching does not cover Scell
It seems Option 2 and Option 3 are same.

	Qualcomm
	Share the same view as Ericsson.

	Apple
	Option 3: We recommend to wait for RAN2’s response before we conclude on this. 

	MTK
	Option 3.

	vivo
	We are ok to wait for RAN2’s response. 

	Huawei
	We are fine with option 2 or 3.

	Nokia
	We support option 3, we can discuss after we have received RAN2’s response.

	Intel
	Fine with option 3.



Issue 3-1-4:  TC4: DCI-based and Timer-based simultaneous Active BWP Switch on multiple CCs on FR2 in SA
· Option 1 (Ericsson):
· In order to allow testing of interruption requirements on other serving cells than for which BWP switching is carried out, TC4 shall be based on PCell in FR2 instead of PCell in FR1:
· TC4: DCI-based and Timer-based simultaneous Active BWP Switch on multiple CCs on FR2 in SA (NR FR2 PCell + NR FR2 SCell + NR FR2 SCell)
· Recommended WF: 
· Agree with option 1.
	Company
	Comments

	Qualcomm
	Option 1 is reasonable.

	vivo
	Agree with recommended WF.

	Nokia
	We support option 1.

	Intel
	Agree with recommended WF. 



CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2101390
vivo
	Intel: This will be draft CR, not a formal CR.

	
	

	
	

	R4-2101412
Intel
	

	R4-2101635
Huawei, HiSilicon
	Intel: General fine. There may be some small typo. For example, in Table A.5.5.6.1.X.1-2
For Active SCell ,“SCell on RF channel number 2” will be “channel number 3”. Cell3 timing offset to cell2 will be 3 us.

	R4-2102363
Ericsson
	Anritsu: We are concerned that this test case requires 3 FR2 carriers, which appears to be a unique requirement for one test case. Is there a way to achieve the test purpose without 3 FR2 carriers? Apologies if the answer is already covered by the discussion in R4-2102362, but I’m not familiar enough with the options to form a view.
Ericsson2: The reason for 3 FR2 carriers is that one FR2 carrier is needed for observing interruptions on “other serving cells” when carrying out BWP switching on multiple (hence minimum two) CCs. With only two CCs, one can observe the BWP switching delay but not the interruption. Having PCell in FR1 seems not feasible – both from the testability perspective, and also from that in case UE supports per-FR gap, interruptions due to BWP switching in FR2 would only hit serving cells in FR2. I expect that we will run into similar issues for more “on multiple CCs”-features. 
Anritsu2: OK thanks, understood. To allow implementation of multiple carriers from the same AoA, it would help testability if the SNR were not so high (+18dB is just over the SNR for Setup 1 with Fine beams in TR 38.810 Spreadsheet 1, even for a single carrier). Assuming we’re not trying to demodulate high order modulation here, could the SNR be reduced to say 7dB? Happy to help draft an update to the test case CR.
Ericsson3: Yes, it shall be possible to reduce SNR to 7dB. Thank you for the offer to help – I will get in touch with you during second round. @Moderator: Please request a revision for this draft CR.     



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

	Issue 3-1-1:
	Issue 3-1-1: Whether to define DCI/Timer based FR1+FR2 simultaneous BWP switch test case
Tentative agreement: No.
· Option 1 (Intel, Huawei): Yes
· Option 1a (Ericsson, Nokia): Yes, with Pcell in FR1 and Scell in FR2
· Option 2 (MTK):
· Option 1: Define FR1+FR2 simultaneous BWP switch test case in RAN4. 
· Option 2: If TE vendors confirm FR1 demodulation performance can’t be guaranteed in OTA mode, RAN4 deletes multiple BWP switch, and multiple Scell activation test cases which UE needs to correctly demodulate the downlink channels for FR1 in OTA mode. 
· Option 3 (vivo, QC, Apple): No.

Recommendations for 2nd round: further discussion.
Moderator note: Suggest companies to consider the comment from TE vendor in the 2nd round discussion, which are as follows:
· If an FR1+FR2 BWP switch test case can be considered as a “functional” test, and if we are OK to specify the test case with FR1 as a link only, same as in A.7.3.1.1 (FR1 to FR2 handover) or in A.7.5.3.2 (FR1+FR2 SCell Act/Deact), then we could define a test case.
· FR1 is configured with noise-free condition. For FR2 Test cases using FR1 link, the FR1 cells should refer to clause A.3.7A, which states “..The Test System shall provide a stable and noise-free NR FR1 signal”.


	Issue 3-1-2
	 Whether to define DCI/Timer based non-simultaneous BWP switch test case 
Tentative agreement: 
· Not to define DCI/Timer based non-simultaneous BWP switch test case.
Moderator note: all the company agree not to define test case for DCI/Timer based non-simultaneous BWP switch.
Recommendations for 2nd round: No.

	Issue 3-1-3
	Issue 3-1-3: whether to define RRC based BWP switch on multiple CCs test case
Tentative agreement: 
· To be discussed after receiving RAN2 response
Moderator note: all the company agree to wait for the reply of RAN2 first and then continue to discuss.
Recommendations for 2nd round: No.

	Issue 3-1-4
	Issue 3-1-4:  TC4: DCI-based and Timer-based simultaneous Active BWP Switch on multiple CCs on FR2 in SA
Tentative agreement: 
· Option 1 (Ericsson):
· In order to allow testing of interruption requirements on other serving cells than for which BWP switching is carried out, TC4 shall be based on PCell in FR2 instead of PCell in FR1:
· TC4: DCI-based and Timer-based simultaneous Active BWP Switch on multiple CCs on FR2 in SA (NR FR2 PCell + NR FR2 SCell + NR FR2 SCell)
Moderator note: all the company agree with option 1.
Recommendations for 2nd round: No.

	
	



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	
	
	



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

	R4-2101390
vivo
	To be endorsed

	R4-2101412
Intel
	To be endorsed

	R4-2101635
Huawei, HiSilicon
	To be revised

	R4-2102363
Ericsson
	To be revised



Discussion on 2nd round (if applicable)
Issue 3-1-1: Whether to define DCI/Timer based FR1+FR2 simultaneous BWP switch test case
Agreement in 1st round GTW session: 
· Encourage TE vendors to provide more inputs in the 2nd round regarding the feasibility of the test. Come back in the 2nd round.
· Option 1 (Intel, Huawei): Yes
· Option 1a (Ericsson, Nokia): Yes, with Pcell in FR1 and Scell in FR2
· Option 2 (MTK):
· Option 1: Define FR1+FR2 simultaneous BWP switch test case in RAN4. 
· Option 2: If TE vendors confirm FR1 demodulation performance can’t be guaranteed in OTA mode, RAN4 deletes multiple BWP switch, and multiple Scell activation test cases which UE needs to correctly demodulate the downlink channels for FR1 in OTA mode. 
· Option 3 (vivo, QC, Apple): No.
	Company
	Comments

	Qualcomm
	Option 3.
Anritsu as a TE vendor already confirmed that “this is outside of the scope of the testability study” and “it would need a new study by RAN5”. It should be noted that “without specifying DL level” with a proper confidence level, no one can say the SNR that UE perceives is high enough. “Noise-free” just means TE doesn’t add an artificial noise, which doesn’t mean one can say UE internal thermal noise wouldn’t show up.
Comment from Anritsu in the first round of email discussion is captured in the table below:
	“if we need to define specific DL levels or SNR values for FR1, it would be outside the scope of the testability study recorded in TR 38.810 and mentioned in R4-2101411/Qualcomm comment, and outside the resultant text in 38.133 clause A.3.7A. We looked internally into the feasibility of defining FR1 levels or SNR in an FR2 OTA test system, and our current view is that it would require a significant upgrade to the test system, for example either the addition of an additional conducted FR1 link, or extensive calibration of the OTA FR1 link. Either of these would need a more detailed new study by RAN5, but it seems likely the outcome would involve increased cost or test time”




	Intel
	Option 1. 
It’s a little ambiguous whether BWP switching is a performance test or a functionality test. From our understanding, it’s more like functionality test. If noise-free configuration can be provided, there will be no issue to decoder DCI in FR1.  In the future, there will be more FR1+FR2 test scenarios, and we’d better to start to design it now. RAN5 can further check when it’s available. 

	vivo
	Option 3.
Same view as the 1sr round discussion. In addition based on TE’s input the testability is an issue.



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 
	
	Status summary 

	Issue 3-1-1
	Whether to define DCI/Timer based FR1+FR2 simultaneous BWP switch test case
· No





	
	Status summary 

	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2103605
(Revised from
R4-2101635)
Huawei, HiSilicon
	To be endorsed

	R4-2103606
(Revised from R4-2102363)
Ericsson
	To be endorsed

	R4-2101390
vivo
	To be endorsed
Moderator note: A revised tdoc number R4-2103604 is requested for R4-2101390. However, since it’s draftCR, it can be endorsed without modification. The revised number R4-2103604 will not be used.



Topic #4: UL Spatial Relation Info Switching (Performance part)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	
	
	

	
	
	



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

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

	R4-2101696
Huawei, HiSilicon
	Intel: OK.

	
	

	
	

	R4-2102265
Nokia, Nokia Shanghai Bell
	QC: 
1. T3 length is not specified, also suggest to unify test step description with previous RRC TC (defined by T1 and T2 only, combining T2 and T3 in this CR into one) 
2. Typo: subframe => slot

	
	Nokia: To QC, Thank you for the review. Will look at this.



Summary for 1st round 
Open issues 
CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2101696
Huawei, HiSilicon
	To be agreed

	R4-2102265
Nokia, Nokia Shanghai Bell
	To be revised

	
	



Discussion on 2nd round (if applicable)
NA.
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 

	
	Status summary 

	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2103607
(Revised from R4-2102265)
Nokia, Nokia Shanghai Bell
	To be endorsed

	
	

	
	

	
	



