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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
Rel-17 NR FeMIMO WI is a RAN1 leading WI to further enhance MIMO technique for NR, in which one of the objectives is listed as following: 
1. Enhancement on multi-beam operation, mainly targeting FR2 while also applicable to FR1:
a. Identify and specify features to facilitate more efficient (lower latency and overhead) DL/UL beam management to support higher intra- and L1/L2-centric inter-cell mobility and/or a larger number of configured TCI states:
i. Common beam for data and control transmission/reception for DL and UL, especially for intra-band CA
ii. Unified TCI framework for DL and UL beam indication
iii. Enhancement on signaling mechanisms for the above features to improve latency and efficiency with more usage of dynamic control signaling (as opposed to RRC)
b. Identify and specify features to facilitate UL beam selection for UEs equipped with multiple panels, considering UL coverage loss mitigation due to MPE, based on UL beam indication with the unified TCI framework for UL fast panel selection

And in RAN1#104e meeting, RAN1 sent a LS (R4-2104455/R1-2102248) on TCI State Update for L1/L2-Centric Inter-Cell Mobility to RAN2/3/4 to ask issues of the support of L1/L2-centric inter-cell mobility. It is noted that in the LS questions 5 and 6 (related to frequency band and CA) can also benefit from additional answers from RAN4. Therefore, in this meeting (RAN#98-bis-e), the questions pertained to RAN4 part shall be discussed.
List of candidate target of email discussion for 1st round and 2nd round 
As the rapporteur company for Rel-17 FeMIMO WI, we would like to suggest the following candidate target of 1st and 2nd round email discussion: 
· 1st round: Collect more views on all topics and to get progress as much as possible;
· 2nd round: Based on results from 1st round, complete outstanding issues and reach the consensus for the LS reply.
Topic #1: Clarification and Assumptions of the LS
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2107364
	Qualcomm
	Observation1: Both scheme1 and scheme2 of the L1/L2 mobility set new requirements to include extra L1 resources from neighbor cells for L1 measurements with RAN4 impacts.
Observation2: RAN4 MRTD requirements for inter-band CA show that the difference of inter-band cell timings can be larger than the cyclic prefix (CP) duration. 
Observation3: L1/L2 based mobility could result in L1 measurements to be handled within the measurement gap.
Proposal1: RAN4 would like to ask separate reference signals be configured in each band for L1 measurement and beam indication if inter-band CA is considered for L1/L2 centric inter-cell mobility.  
Proposal2: RAN4 would like to confirm if supported, the inter-frequency scenario shall not incur employing the measurement gaps for any L1-RSRP measurements.
Proposal3: Agree and capture proposals 1 and 2 as answers to questions5 and 6 in a reply LS to RAN1.

	R4-2106941
	Huawei, HiSilicon
	Proposal 1: Request further clarification on Question 1 related to serving and non-serving cell from RAN1.
Proposal 2: The “CA scenario” and “operation” in question 5 needs to be clarified.
Proposal3: If question 5 refers to inter-cell multi-TRP operation in CA scenario, only intra-band CA is supported.
Proposal 4: We suggest to only consider intra-frequency L1/L2-Centric Inter-Cell Mobility.

	R4-2106398
	Nokia, Nokia Shanghai Bell
	Observation 1: The agreements related to CBM and IBM capable UEs needs to be accounted in the LS reply discussion.
Observation 2: For intra-band CA, the operations are currently not feasible unless the cells under consideration are collocated. RAN4 would be required RAN4 to define UE requirements for intra-band CA for non-collocated scenario.
Observation 3: For inter-band CA, the operations are currently feasible for a UE supporting IBM for the band combination under consideration.
Observation 4: For inter-band CA, whether the operations are feasible for a UE supporting CBM will depend on the outcome of the collocation assumption discussion related to CBM capable UEs.
Observation 5: For inter-frequency CA operation within a band, only collocated scenario is supported. RAN4 would need to define UE requirements for intra-band CA for non-collocated scenario.
Proposal 1: Clarify from RAN1 whether RAN1 is considering simultaneous operation of the cells under discussion or whether RAN1 is also considering TDM operation between the cells.
Proposal 2: take the observation onto account in the RAN4 LS reply.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1
Clarification on issues in the LS 
Open issues and candidate options before e-meeting:
Issue 1-1: Companies’ clarification on the newly introduced FeMIMO feature in the LS
· Proposals: As is a new feature first time discussed in RAN4, companies could share their understanding and make clarification towards the issues in Q5 and Q6 in the LS.
· Recommended WF
· By the 1st round discussion companies could first make our understanding aligned before we discuss the technical issues. Companies are encouraged to clarify the intention of RAN1 and the two question to RAN4 in the LS.

Sub-topic 1-2
Discussing assumption for the new MIMO feature in the LS 
Open issues and candidate options before e-meeting:
Issue 1-2: Assumptions of the new feature for replying the LS
· Proposals: Companies could discuss on the assumptions for the feature (measuring, reporting and indicating a TCI state on the NSC) as the ground for replying the LS in this meeting (RAN4#98be).
· Recommended WFs
· Based on the 1st round discussion. As we have very limited TU in this meeting for this LS, we need to firstly define one definite scenario as the ground for us to continue our discussion. This scenario is supposed to be a typical case that RAN1 cares most. Please note that no time for a comprehensive discussion on this topic and we will start the discussion on FeMIMO WI in the next RAN4 meeting.
· For the assumed scenario for the LS, companies could discuss the new features in terms of including but not limited to the following aspects when talking about the impact on RAN4 RRM:
· Operation frequency range for non-serving cell and serving cell
· Frequency layer and frequency band (for CA case) for common and dedicated channel 
· Geometry relation between non-serving cell and serving cell
· Other aspects are not precluded

Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Issue 1-1: Companies’ clarification on the newly introduced FeMIMO feature in the LS
	Company
	Comments

	XXXHuawei
	The serving cell concept shall be clarified firstly in the LS.
In RAN2 TS38.331, the definition of ‘Serving Cell’ is specified as follows. 
	Serving Cell: For a UE in RRC_CONNECTED not configured with CA/DC there is only one serving cell comprising of the primary cell. For a UE in RRC_CONNECTED configured with CA/ DC the term 'serving cells' is used to denote the set of cells comprising of the Special Cell(s) and all secondary cells.


According to the definition, if a UE connects to more than one serving cell, CA or/and DC configuration is needed. Without configuring CA/DC, there is only one serving cell for a UE and all other cells are ‘non-serving cells’. 
For Q5, the concept of “CA” is ambiguous. In common understanding, intra-band CA scenario is that the primary serving cell and secondary serving cell(s) belong to the same frequency band, rather than the serving and non-serving cells belong to the same frequency band. 
Secondly, what does “operation” mean?  It means “L1/L2-centric inter-cell mobility” or “inter-cell multi-TRP operation”, or both?
Some paper provided analysis based DAPS, does Q5 has relation with DAPS?

	Qualcomm
	We observe the intention of RAN1 LS is to ask RAN4 provide technical comments on what’s needed in the design for overcoming any potential issues in RAN4’s POV rather than RAN4’s decision on whether to support the scenarios. 
We hope this observation could be recommended by the moderator for aligning companies.
@Huawei, we observe RAN1/2 assume PCell for the serving cell in this context.

	Apple
	Our understanding is that RAN1 is seeking inputs on whether introducing inter-band CA operation for L1/L2 centric mobility and inter-cell mTRP operation is feasible from RAN4 perspective and is any additional considerations are needed. 
We are not sure what the new feature refers to in this question – is it the L1/L2 centric mobility or inter-cell mTRP operation or the scenarios in Q5 and Q6.

	Nokia
	Before entering the detailed discussion, it would be good to get common understanding (maybe from RAN1?) what ‘operations’ means. 
We also agree that having an understanding on CA issues and question 4 would be good to get understanding about. 
In one aspect we could understand this as a CA capable UE, supporting intra-band CA among e.g. 2 carriers on the band, and having 1 serving cell on 1 carrier while the other cell in the operation, which is on the intra-band CA carrier supported by the UE, is not a serving cell. Hence, not configured as an SCell. Similar case for the inter-band scenario mentioned. 
The LS seems to indicate that UE would need to measure RS to enable BM for the non-serving cell. This is obviously something not currently supported by the UEs.
It would need to be clarified which reception is expected to be performed by the UE on the non-serving cell. E.g. SSB and measurements only or also data. From the inclusion of the ‘CA’ one could think that also data may be assumed received. However, as the cell is not a serving cell, one may assume this is not the case (however question-1 indicates differently). Hence, related to Q5 and Q6 we assume UE is only performing measurements from the non-serving cell, but it would be good to get clarified.
Additionally, it would be best to clarify which measurements are in scope.
The scenario described in question-1 is unclear a need further clarification related to “addition, release or change of a non-serving cell for DL reception and/or UL transmission”. PDSCH, PDCCH, PUSCH and PUSCH shall be on “serving cells”, while a UE can’t perform data reception and transmission on “non-serving cell”. How is this related to the questions to RAN4 (Q5 and Q6)? For further discussion in RAN4, we support clarification on definitions of “serving cell” and “non-serving cell” in addition to the open aspect above. 
It seems too early to discuss about the specific behaviors for the LS input. Not only for the LS, RAN4 needs more time for discussion on clarifying scenarios and UE supports.

	Samsung
	Below are some clarifications for this LS from our view. We hope it could be helpful for companies.
One of the objectives of the FeMIMO WID is to 
“Identify and specify features to facilitate more efficient (lower latency and overhead) DL/UL beam management to support higher intra- and L1/L2-centric inter-cell mobility and/or a larger number of configured TCI states.”
Then for the LS, the idea being that as the user moves from the range of one cell (e.g. the serving cell) to the range on the next cell (e.g. non-serving cell), it switches to beams of the non-serving cell, without the involvement of RAN3 handover procedure (to reduce latency). For example, this can be done by updating the TCI state of the UE to use the beams of the non-serving cell.
And for now, RAN1 has decided to support at least intra-frequency scenario where common channels (on SC) and dedicated channels (on NSC) are in the same frequency layer. Also intra-band CA case is assumed by RAN1 where common channels (on SC) and dedicated channels (on NSC) are in the same frequency band.
For this LS (Impact of L1/L2 centric mobility on RAN4), we think RAN4 needs to consider the following issues and discuss their impacts from RAN4 perspective, involving:
· Measuring a “measurement RS” from the non-serving cell and reporting the measurement results (e.g. RS ID and quality metric) to the network. So far only SSB has been agreed as a measurement RS.
· Indicating an RS transmitted by the non-serving cell as the source RS for DL QCL Type-D or uplink Tx spatial filter in a TCI state. 
In short, the operation (in the LS) we discussed is "Measuring, reporting and indicating a TCI state on the NSC." We could discuss the impact of the operations on RAN4. We may also consider adding "UE simultaneously transmission on common channels (CCHs for SC) and dedicated channels (DCHs for NSC) " to the operation.
Hence we suggest RAN4 discuss on the LS with regard to at least these three aspects.

	vivo
	Our understanding to the scope of the discussion and RAN1 LSs, including R1- 2102248 and R1-2102205 is mainly in 3 directions
A common framework for TCI under CA is being discussed and some cases are agreed.
Inter-cell M-TRP transmission is being discussed and some cases are agreed.
Inter-cell L1/L2-centric mobility is being discussed and some cases are agreed.
Now RAN1 is considering on the cross issues, e.g. whether inter-cell MTRP working with common frame work of TCI is supported in R17, and to what extent it will be supported in R17.
Therefore, regarding the LS, 
Q5 is about whether the inter-band CA scenario needs to be supported in R17, considering all 3 directions above.
Q6 is about whether inter-frequency case needs to be supports for both inter-cell M-TRP and inter-cell L1/L2-centric mobility.


 
Issue 1-2: Assumptions of the new feature for replying the LS
	Company
	Comments

	XXXNokia
	The UE capability would need to be understood such that the correct assumptions concerning the UE ability to receive from serving and non-serving cells can be applied.
It states that the main focus is on FR2 while FR1 is not precluded. However, as we know the UE reception assumption differ significantly between FR1 (omni directional reception) and FR2 (Rx beam forming assuming in addition to DL Tx beam forming assumed on gNB side). Some very basic assumption guidelines would be necessary regarding what is considered regarding UE and gNB Rx and Tx.
There is also a need to discuss whether the assumption is simultaneous reception (e.g. measurements) on serving and non-serving cell is baseline assumption for the operation or not. Hence, one option is also that the reception on non-serving cell is performed in TDM manner with/without gap assistance (depending on UE Rx capability (e.g. CBM/IBM capable)). 


	Samsung
	Since for this operation there are too many possible cases, we have to firstly confirm a certain case in which we could discuss the RAN4 impacts.
We think we should choose a very typical case for our discussion in this meeting and leave other cases to the future meetings after we start discussion on R17 FeMIMO WI. We could at least discuss the typical case in terms of frequency range, colocation of SC and NSC, and multiplexing of common channels (CCHs) and dedicated channels (DCHs). Then we may then discuss on the RAN4 impact of operations of measurement, reporting and TCI indication, respectively.
Then We could consider which scenario needs this feature (beam-based handover) most. In light of the feature itself, we shall focus the issue under the assumption below where it happens most possibly:
· Frequency range: FR2 only for both SC and NSC;
· Geometry relationship: SC and NSC are non-collocated;
· Frequency layer and band: 
1. CCHs and DCHs are in the same frequency layer; and
2. CCHs and DCHs are not in the same frequency layer but in the same frequency band; and
3. CCHs and DCHs are not in the same frequency band;
· Multiplexing:
1. CCHs and DCHs are non-overlapping FDMed for intra-frequency case; and/or
2. CCHs and DCHs are non-overlapping TDMed for intra-frequency case.
For Multiplexing, we should only select either opt1 or opt2 for this meeting discussion.

	vivo
	Regarding frequency range, we do not see the LS is specific for FR2. FR1 might also be considered.
For other assumptions, maybe feedback to RAN1 on the needed clarification can also be considered in the reply LS.

	CMCC
	For the frequency range, we share the similar view with vivo. And we think for the response to the LS, it is not necessary to differentiate FR1 and FR2, and we suggest not to mention the specific FR, same as in the RAN1 LS.  


 

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

	XXX
	Company A

	
	Company B

	
	

	YYY
	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.
	
	Status summary 

	Sub-topic #1-1
	Issue 1-1: Companies’ clarification on the newly introduced FeMIMO feature in the LS
· Proposals: As is a new feature first time discussed in RAN4, companies could share their understanding and make clarification towards the issues in Q5 and Q6 in the LS.
Tentative agreements: 
Align the technique background and understanding of Q5 and Q6 before we discuss on LS reply
Moderator’s opinion:
Following clarification is made for companies’ information:
Technical background:
· For the LS, the idea being that as the user moves from the range of one cell (e.g. the serving cell) to the range on the next cell (e.g. non-serving cell), it switches to antenna ports of the non-serving cell, without the involvement of RAN3 handover procedure (to reduce latency).
Impacts on RAN4:
For this LS (Impact of L1/L2 centric mobility on RAN4), we think RAN4 needs to consider the following issues and discuss their impacts from RAN4 perspective, involving:
· Measuring a “measurement RS” from the non-serving cell and reporting the measurement results (e.g. RS ID and quality metric) to the network. So far only SSB has been agreed as a measurement RS.
· Indicating an RS transmitted by the non-serving cell as the source RS for DL QCL Type-D or uplink Tx spatial filter in a TCI state. 
What is the operation?
In short, the operation (in the LS) we discussed is "
· Measurement on NSC and reporting; and
· Indicating a TCI state referring to RSs on the NSC; and
· Simultaneously transmission on common channels (CCHs for SC) and dedicated channels (DCHs for NSC)
What is RAN1 asking?
RAN1 would like to know the RAN4 impact of intra-frequency and inter-frequency case for the operation and RAN1 is seeking input on introducing inter-band CA for the operation.
What is intra-band CA scenario in Q5?
Common channels (on SC) and dedicated channels (on NSC) are in the same frequency band. Here CA does not mean the case that UE is configured with multi CCs.
What is intra-frequency scenario in Q6?
Common channels (on SC) and dedicated channels (on NSC) are in the same frequency layer.

Recommendations for 2nd round:
Discussing on the above clarification and see if companies could reach a consensus on them.


	Sub-topic #1-2
	Issue 1-2: Assumptions of the new feature for replying the LS
· Proposals: Companies could discuss on the assumptions for the feature (measuring, reporting and indicating a TCI state on the NSC) as the ground for replying the LS in this meeting (RAN4#98be).
Tentative agreements: 
Only one commonest scenario is considered under which RAN4 discuss the reply to the LS in the meeting (RAN4#98e)
Moderator’s opinion:
Define the commonest scenario for discussion as
· Frequency range: FR2 only for both SC and NSC; and
· Geometry relationship: SC and NSC are non-collocated; and
· if CCHs and DCHs are in the same frequency layer (intra-frequency case)
1. CCHs and DCHs are non-overlapping FDMed; or 
2. CCHs and DCHs are TDMed; and 
· if CCHs and DCHs are not in the same frequency layer (inter-frequency case)
1. CCHs and DCHs are in the same frequency band (intra-band case); or
2. CCHs and DCHs are not in the same frequency band (inter-band case).
Recommendations for 2nd round:
Discussing on the above assumptions and see if companies could reach a consensus on them.

	
	




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	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)
Sub-topic 1-1
Clarification on issues in the LS 
Issue 1-1-1: Clarification on the RAN1 introduced FeMIMO feature in the LS
· Proposals: 
· Option 1: RAN4 discuss on the LS based on the following understanding
	Technical background:
For the LS, the idea being that as the user moves from the range of one cell (e.g. the serving cell) to the range on the next cell (e.g. non-serving cell), it switches to antenna ports of the non-serving cell, without the involvement of RAN3 handover procedure (to reduce latency).
Impacts on RAN4:
For this LS (Impact of L1/L2 centric mobility on RAN4), we think RAN4 needs to consider the following issues and discuss their impacts from RAN4 perspective, involving:
· Measuring a “measurement RS” from the non-serving cell and reporting the measurement results (e.g. RS ID and quality metric) to the network. So far only SSB has been agreed as a measurement RS.
· Indicating an RS transmitted by the non-serving cell as the source RS for DL QCL Type-D or uplink Tx spatial filter in a TCI state. 
What is the operation?
In short, the operation (in the LS) we discussed is 
· Measurement on NSC and reporting; and
· Indicating a TCI state referring to RSs on the NSC; and
· Simultaneously transmission on common channels (CCHs for SC) and dedicated channels (DCHs for NSC)
What is RAN1 asking?
RAN1 would like to know 
· the impact of the operation on RAN4 due to the operation in intra-frequency and inter-frequency case;
· RAN4’s input on introducing inter-band CA case for the operation.



· Option 2: Other clarifications.
· Recommended WF
· Agree on Option 1.

Issue 1-1-2: Clarification on the Question 5 and 6 in the LS
· Proposals: 
· Option 1: Align understanding as the followings
	Clarification on Q5
· Intra-band CA scenario refers to common channels (on SC) and dedicated channels (on NSC) are in the same frequency band. Here CA does not mean the case that UE is configured with multi CCs. 
· Reply to Q5 is focusing on the difference between intra- and inter-band scenarios.
Clarification on Q6
· Intra-frequency scenario in Q6 refers to common channels (on SC) and dedicated channels (on NSC) are in the same frequency layer.
· Reply to Q6 is focusing on the impact of intra- and inter-frequency layer case on RAN4 due to the operation.



· Option 2: other clarifications
· Recommended WF
· Agree on Option 1.

Sub-topic 1-2
Discussing assumption for the new MIMO feature in the LS 
Issue 1-2-1: Assumptions of the new feature for replying the LS
· Proposals: 
· Option 1: Following assumptions are made for LS reply 
	Define the commonest scenario for LS discussion as
· Frequency range: FR2 only for both SC and NSC; and
· Geometry relationship: SC and NSC are non-collocated; and
· if CCHs and DCHs are in the same frequency layer (intra-frequency case)
1. CCHs and DCHs are non-overlapping FDMed; or 
2. CCHs and DCHs are TDMed; and 
· if CCHs and DCHs are not in the same frequency layer (inter-frequency case)
1. CCHs and DCHs are in the same frequency band (intra-band case); or
2. CCHs and DCHs are not in the same frequency band (inter-band case).



· Option 2: Do not specify FR1 or FR2 in the reply.
· Option 3: Other assumptions.
· Recommended WF
· Based on the 2nd round discussion. As limited TU, Option 1 is preferred to reduce the possibilities.

Companies views’ collection for 2nd round 
Open issues 
Issue 1-1-1: Clarification on the RAN1 introduced FeMIMO feature in the LS
	Company
	Comments

	XXXApple
	Thanks to the moderator for the good organization of discussion points and nice summary. 
Based on the LS, we think that L1/L2 centric mobility and inter-cell mTRP operation are to be considered.
For the aforementioned purpose (in the context of L1/L2-centric inter-cell mobility and inter-cell multi-TRP operations), RAN1 seeks a few answers from RAN2 on the following questions in order to proceed further. 
But if the general consensus is that the questions 5 and 6 are only related to L1/L2 centric mobility, we should mention that in the reply.
For impacts to RAN4, we don’t think this bullet is correct
· Indicating an RS transmitted by the non-serving cell as the source RS for DL QCL Type-D or uplink Tx spatial filter in a TCI state. 
Indicating an RS from NSC would be part of RAN1 design. RAN4 should be focusing on measuring and reporting it. Also, why only DL QCL Type-D for NSC? Wouldn’t other QCL types also be possible? 
For the “operation” definition, we don’t agree with this bullet:
· Simultaneously transmission on common channels (CCHs for SC) and dedicated channels (DCHs for NSC)
The TCI state switch to NSC will facilitate the reception of dedicated channels from NSC. But we don’t understand why we are referring to operation after the switch when DCH is received from NSC. 
Firstly we need to discuss measurements to support the switch. Perhaps the bullet can be re-worded as receiving CCH and DCH from SC and also the measurement RS from NSC. 

	Qualcomm
	Option1 is agreeable to us as an overview on the beam based mobility.
We understand following two aspects can have most RAN4 RRM impacts,
· Measurement on NSC and reporting; and
· Indicating a TCI state referring to RSs on the NSC; and
And enabling the simultaneous transmission shall consider the RAN4’s on-going discussion on CBM and IBM.

	vivo
	Option 1 is fine for us.
For the last bullet in the clarification of operation, impact on timing requirements might be also possible. 

	MediaTek
	We agree with Apple’s view. Other QCL type shall be also considered for NSC.
It is fine for RAN4 to discuss a common understanding. But the final decision is up to RAN1.

	Ericsson
	Our understanding is that the questions to RAN4 in the LS only concerns L1/L2 centric mobility. Hence we do not see why the following part of ‘operation’ needs to be captured: 
· Simultaneously transmission on common channels (CCHs for SC) and dedicated channels (DCHs for NSC)
Otherwise Option 1 is agreeable as an overview.

	Huawei
	Regarding the “Operation”, “Simultaneously transmission on common channels (CCHs for SC) and dedicated channels (DCHs for NSC)’ is not correct. In NSC, there is no “channel” concept. It is a non-serving cell. if there is data transmission, it will become serving cell.

	Nokia
	RAN1 Q5 and Q6 are only related to L1/L2 centric mobility, the bullets in Option-1 are related with L1/L2 mobility, however some discussion points fall in RAN1 decision.
•	 Measurement on NSC and reporting; and
•	 Indicating a TCI state referring to RSs on the NSC; and
•	Simultaneously transmission on common channels (CCHs for SC) and dedicated channels (DCHs for NSC)   
RAN1 has studied that UE can switch serving beam from serving cell to non-serving cell without L3 signaling. To our understanding, the operation in the first bullet is up to RAN4 discussions, and the first bullet is possible supporting from the second and third bullet operations (i.e. signaling and transmission behavior), which fall in RAN1. Hence, it needs to be clarified what is within RAN1 and RAN domain.
Additionally, we find the use of channels misleading currently. Initially, it would need to be clarified exactly which channels are under discussion and which are assumed on different SC and NSC. There is also a need to have a clearer understanding about ‘the operation’ which is still used for some of the essential parts.

	Samsung
	To some companies’ questions: 
1. We think what RAN1 asking is “RAN1 is currently investigating TCI state update (beam indication) for DL reception from and UL transmission to non-serving cell(s) – at least on UE-dedicated PDSCH, PDCCH, PUSCH, and PUCCH.”. For mTRP, we think for intra-frequency scenario it can be seen as inter-cell mTRP, but its requirement for FR2 is incomplete.
2. “Indicating an RS from NSC …” is not RAN4 work, and we only care about what is the impact of the work on RAN4.
3. The reason why we discuss on “Simultaneous transmission …” is that it may relate to timing requirement and UE capability in RAN4.



Issue 1-1-2: Clarification on the Question 5 and 6 in the LS
	Company
	Comments

	AppleXXX
	We agree with the clarifications provided in Option 1.

	Qualcomm
	Option2, 
we think intra-band and inter-frequency scenarios also require measuring the target SSB resources in the NSC which can be on an inter-frequency layer or in a different band other from the SC. 
I.e. Option1 shall at least capture the implications on measurement and reporting as well.

	vivo
	Option 2
We don’t agree with the clarification of intra-band CA. The description has never been agreed from RAN1, according to LS R1-2102205. Therefore, our understanding is that intra-band CA means UE is configured with multi CCs in the same band. However, common channels (on SC) in CC1 and dedicated channels (on NSC) in CC2 can be one possible scenario.

	MediaTek
	For Q5, we suggest to remove the “CA” in option 1. In our understanding, CA is used to aggregate the serving cell on different frequencies. It is not used to describe the relation between serving cell and non-serving cell.
For Q6, we suggest not to consider the inter-frequency scenario for L1/L2 inter-cell mobility.

	Ericsson
	Option 2.
We do not think the statement “Here CA does not mean the case that UE is configured with multi CCs.” in Option 1 is correct. According to our understanding RAN1 still means aggregation over multiple CCs when referring to ‘CA’.
Moreover, for L1/L2 centric mobility, we do not immediately see why it is necessary to discuss transmission of common channels on serving cell and dedicated channels on non-serving cell. Rather intra-/inter- frequency/band should be defined from beam measurement point of view.   

	Huawei
	Option 2
For Q5 and Q6, the statement of “Intra-band CA scenario refers to common channels (on SC) and dedicated channels (on NSC) are in the same frequency band.” is not correct. The same reasons as in issue 1-1-1.
Moreover as this is not CA scenario as Moderator pointed, why the term “CA” exists.
RAN1 needs to further clarify the questions, rather than RAN4 guess the meaning.

	Nokia
	Option-2. We have a similar view as MediaTek and Ericsson.

	Samsung
	Here “CA” is quite controversial, then we could wait for RAN1’s explanation.



Issue 1-2-1: Assumptions of the new feature for replying the LS
	Company
	Comments

	AppleXXX
	For the assumptions:
Both FR1 and FR2 should be considered. Perhaps some of the discussions are more applicable to FR2, but the reply should be generic and cover both FR.
We don’t agree to these, based on the reasons given in Issue 1-1-1.
· if CCHs and DCHs are in the same frequency layer (intra-frequency case)
· if CCHs and DCHs are not in the same frequency layer (inter-frequency case)
We think we need to address measuring the RSs from NSC first and then discuss impact of receiving DCH and CCH after TCI state switch. 

	CMCC
	For FR assumption, we share the similar view as Apple. According to the WID, both FR1 and FR2 are covered. And according to RAN1 LS, no specific FR is mentioned. So the reply should also be generic and cover both FR.

	Qualcomm
	Agree with Apple and CMCC that Option2 is supported.
For the intra-frequency case, note RAN1 LS clearly mentions “Note: RAN1 has agreed to support intra-frequency scenarios”, so we may ask what are the considered multiplex mode between CCH and DCH from RAN1’s POV.
Suggestions on revising option1 as below.
	Define the commonest scenario for LS discussion as
· Frequency range: FR2 only for both SC and NSC; and
· Geometry relationship: SC and NSC are non-collocated; and
· L1 measurements on NSC resources in a different frequency layer or band other than that of the SC
· CCH QCLed with SC RS and DCH QCLed with NSC RS
1. CCHs and DCHs are in the same frequency band but different frequency layers (intra-band case); or
2. CCHs and DCHs are not in the same frequency band (inter-band case).




	vivo
	Option 2.
Agree with QC, CMCC and Apple that FR1 should be also considered.
For the L1 measurement, it would be good to further categorize measurements into following cases:
Intra-frequency measurement in non-CA.
Inter-frequency measurement in non-CA.
Intra-frequency measurement in intra-band CA.
Inter-frequency measurement in intra-band CA
Intra-frequency measurement in inter-band CA.
Inter-frequency measurement in inter-band CA

	MediaTek
	We share the similar view as Apple and CMCC on FR assumption, i.e., both FR1 and 2 should be considered.
We are also fine for only considering non-colocation scenario.
We suggest not to define the inter-frequency scenario which is problematic.

	Ericsson
	Support Option 2. 
For Option 1, we do not agree to limit our response to only FR2. We support Qualcomm’s proposal above on revising Option 1.

	Huawei
	Option 3
The 2nd,3rd, 4th parts are not agreeable to us:
2nd bullet: Geometry relationship: SC and NSC are non-collocated; what's the deployments here? Refer to mobility or mTRP? 
3rd and 4th bullets:
· if CCHs and DCHs are in the same frequency layer (intra-frequency case)
1. CCHs and DCHs are non-overlapping FDMed; or 
2. CCHs and DCHs are TDMed; and 
· if CCHs and DCHs are not in the same frequency layer (inter-frequency case)
1. CCHs and DCHs are in the same frequency band (intra-band case); or
2. CCHs and DCHs are not in the same frequency band (inter-band case).
If these are intend to clarify intra-frequency and inter-frequency definition, this is not aligned with our understanding. And we don’t know the motivation of mentioning CCH and DCH.


	Nokia
	We prefer Option 2. A current assumption for FR2 intra-band CA is that serving cells are collocated. RAN4 has not defined requirements for non-collocated intra-band CA. However, it may be good to clarify with RAN1 if they are considering FDM, TDM or both.

	Samsung
	We suggest consider non-collocated scenario first due to inter-cell mobility, and also FR2 first due to beam based mobility. 
Here transmission scheme is not clear and may have too many possibilities. We have to wait for more information from RAN1 before we consider related issues.



Topic #2: Technique discussion on the new feature
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2104848
	Apple Inc.
	Observation #1: From RAN4 viewpoint we don’t see a restriction in supporting the operation in inter-band CA. 
Observation #2: With measurement gaps configured for inter-frequency L1-RSRP measurements, L1/L2-centric inter-cell mobility can be supported for inter-frequency scenario.
Observation #3: A longer TCI state switching delay would need to be considered if inter-frequency scenario is considered for L1/L2-centric inter-cell mobility.
Proposal #1: Discuss further the deployment need for inter-frequency scenario for L1/L2-centric inter-cell mobility.

	R4-2104567
	MediaTek Inc.
	Proposal 1: SSB based cell search should be the first step for intra/inter cell mobility with all source RS types.
Proposal 2: UE is not required to simultaneously receive the signals from serving cell and non-serving cell with the timing difference larger than [CP].
Observation 1: For the inter-frequency measurement, the measurement gaps is needed to UE and it may cause the interruption to serving cell.
Proposal 3: For the intra/inter cell mobility, only define the requirement for the case of intra-frequency without measurement gaps.
Proposal 4: For the intra/inter cell mobility, the initial BWP and SSB configuration defined in DAPS handover can be reused.
Proposal 5: Both intra-band and inter-band can be supported to UE for signals reception/transmission, i.e., up to network deployment
Proposal 6: No need to introduce the inter-frequency scenario for intra-/inter-cell mobility.

	R4-2106878
	Ericsson
	Observation 1: 	L1-RSRP is to be used as reporting quantity for measurement for L1/L2-centric inter-cell mobility, and at least SS-RSRP is to be supported. 
Observation 2:	Existing L1-RSRP requirements assume serving cell measurement only. When adding non-serving measurements, increased capability to measure serving and non-serving cells simultaneously may be needed in order to prevent degraded TCI state handling due to increased measurement period.
Observation 3: 	There is no significant difference between supporting intra-frequency measurements for L1/L2-centric inter-cell mobility for intra-band CA and inter-band CA scenarios, respectively.
Observation 4: 	Current inter-frequency measurements are based on that inter-frequency carriers are measured one-by-one. This may lead to significantly longer measurement periods for L1-RSRP measured on inter-frequency carriers than for the same measured on intra-frequency carriers, which may have a negative impact on the TCI state handling. Increased capability e.g. by carrying out L1 and L3 simultaneously, when configured, may be considered in order to reduce the measurement period. 
Proposal 1: 	RAN4 replies to Question 5 as follows. From RAN4 perspective, there is no significant difference between measurements on intra-frequency non-serving cell in intra-band and inter-band CA scenarios.
Proposal 2: 	RAN4 replies to Question 6 as follows. From RAN4 perspective, the main difference is with respect to measurement period for measurements on intra- and inter-frequency carriers. Regardless of whether gaps are used, inter-frequency measurements are based on that carriers are measured one-by-one. This may result in a significantly longer measurement period for inter-frequency than for intra-frequency measurements and thus may impose challenges for the TCI state handling.
Proposal 3: RAN4 provides further input as follows. RAN4 would further like to add that if increase in measurement effort (e.g. from serving cell measurement only, to serving cell and intra-frequency non-serving cell measurements, or from inter-frequency L3 measurements to inter-frequency L1 and L3 measurements) goes unmatched with increase in UE capacity for such measurements, the measurement periods may have to be extended. Further extending the measurement periods compared to baseline may have a negative impact on the TCI state handling.

	R4-2107086
	vivo
	Proposal 1: RAN4 further discuss the impact to RRM requirements for L1/L2-Centric Inter-Cell mobility.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1
Technique issues discussion regarding the two questions
Open issues and candidate options before e-meeting:
Issue 2-1-1: (Q5) From RAN4 perspective, the difference between inter-band scenario and inter-band scenario
· Proposals:
· Option 1: No significant difference between measurements on intra-frequency non-serving cell in intra-band and inter-band CA scenarios
· Option 2: SSB based cell search should be the first step
· Option 3: Both intra-band and inter-band can be supported to UE for signals reception/transmission, i.e., up to network deployment
· Option 4: There is no significant difference between supporting intra-frequency measurements for L1/L2-centric inter-cell mobility for intra-band CA and inter-band CA scenarios, respectively.
· Option 5: RAN4 would like to ask separate reference signals be configured in each band for L1 measurement and beam indication if inter-band CA is considered
· Option 6: If question 5 refers to inter-cell multi-TRP operation in CA scenario, only intra-band CA is supported.
· Option 7: The agreements related to CBM and IBM capable UEs needs to be accounted in the LS reply discussion.
· Option 8: For inter-frequency CA operation within a band, only collocated scenario is supported. RAN4 would need to define UE requirements for intra-band CA for non-collocated scenario.
· Recommended WF
· Based on the 1st round discussion.

Issue 2-1-2: (Q6) RRM impact on the intra- and inter-frequency scenario (serving cell and non-serving cell)
· Proposals:
· Option 1: Measurement gaps need to be configured for L1-RS measurement.
· Option 2: No need to introduce the inter-frequency scenario for intra-/inter-cell mobility.
· Option 3: The main difference is with respect to measurement period for measurements on intra- and inter-frequency carriers. Measuring carriers one-by-one may result in a significantly longer measurement period and impose challenges for the TCI state handling.
· Option 4: RAN4 would like to confirm if supported, the inter-frequency scenario shall not incur employing the measurement gaps for any L1-RSRP measurements.
· Option 5: Only consider intra-frequency L1/L2-Centric Inter-Cell Mobility.
· Option 6: Clarify from RAN1 whether RAN1 is considering simultaneous operation of the cells under discussion or whether RAN1 is also considering TDM operation between the cells.
· Recommended WF
· Based on the 1st round discussion.

Sub-topic 2-2
Other RRM impacts identified for the MIMO new feature
Open issues and candidate options before e-meeting:
Issue 2-2-1: Requirement for timing difference between the channel on serving cell and non-serving cell
· Proposals
· Option 1: UE is not required to simultaneously receive the signals from serving cell and non-serving cell with the timing difference larger than [CP].
· Option 2: RAN4 MRTD requirements for inter-band CA show that the difference of inter-band cell timings can be larger than the cyclic prefix (CP) duration.
· Option 3: RAN4 would be required RAN4 to define UE requirements for intra-band CA for non-collocated scenario.
· Recommended WF
· Based on the 1st round discussion.

Issue 2-2-2: Requirement for cell/beam measurement on non-serving cell and reporting
· Proposals
· Option 1: For the intra/inter cell mobility, only define the requirement for the case of intra-frequency without measurement gaps.
· Option 2: L1-RSRP is to be used as reporting quantity for measurement for L1/L2-centric inter-cell mobility, and at least SS-RSRP is to be supported.
· Option 3: Increased capability e.g. by carrying out L1 and L3 simultaneously, when configured, may be considered in order to reduce the measurement period.
· Option 4: RAN4 would further like to add UE measurement capacity if increase in measurement effort.
· Option 5: the L1/L2 mobility set new requirements to include extra L1 resources from neighbor cells for L1 measurements
· Recommended WF
· Based on the 1st round discussion.

Issue 2-2-3: RRM issues on indicating an RS from a non-serving cell in a TCI state
· Proposals
· Option 1: A longer TCI state switching delay would need to be considered if inter-frequency scenario is considered for L1/L2-centric inter-cell mobility.
· Option 2: When adding non-serving measurements, increased capability to measure serving and non-serving cells simultaneously may be needed in order to prevent degraded TCI state handling due to increased measurement period.
· Recommended WF
· Based on the 1st round discussion.

Issue 2-2-4: About DAPS handover requirement
· Proposals
· Option 1: For the intra/inter cell mobility, the initial BWP and SSB configuration defined in DAPS handover can be reused.
· Option 2: Relates to inter-frequency support within a band, for FR1 it is assumed feasible based on the fact that RAN4 has already defined DAPS requirements for FR1.
· Recommended WF
· Based on the 1st round discussion.

Issue 2-2-5: Other RRM impacts identified
· Proposals: Other RRM impacts identified are also not precluded and could be discussed for this issue.
· Recommended WF
· Based on the 1st round discussion.

Companies views’ collection for 1st round 
Open issues 
Issue 2-1-1: (Q5) From RAN4 perspective, the difference between inter-band scenario and inter-band scenario
	Company
	Comments

	XXXHuawei
	Before answer the question, the clarifications on Q5 shall be resolved firstly. Does the question is “inter-band/intra-band” mobility or “inter-band CA/intra-band CA”? Does the operation mean L1/L2 mobility or multi-TRP operation?
Assuming the “operation” refers to the inter-cell multi-TRP operation and the CA means two serving cells, question 5 is equivalent to “whether inter-cell multi-TRP operation is supported for intra-band CA scenario or for both intra-band CA and inter-band CA scenarios”, where two inter-cells are all serving cells. To support inter-band inter-cell multi-TRP operation, separate RF chains for CCs on different bands are needed. As each CC has separate baseband process, additional BB is request for inter-cell CC as well. The corresponding UE capability and implementation cost are vastly enhanced. Therefore we suggest only intra-band CA is supported.

	MediaTek
	Support option 1, 2, 3, 4 and 7.
Our thinking is that the inter-band and intra-band should be considered for L1/L2 inter-cell mobility. As we know, the issue discussed in RAN1 is that UE can switch serving beam from serving cell to non-serving cell without L3 handover procedure in order to achieve latency reduction. 
· For intra-band, in our understanding, the serving cell and non-serving cell should be collocated. Currently, this is the assumption of colocation for FR2 intra-band in specification. We can inform RAN1 that the colocation is currently assumed in RAN4 for this issue.
For inter-band, the concept of CBM and IBM should also be considered. UE may report the UE capability to network and then UE can receive/transmit the signals toward different/same direction. Colocation/non-colocation is depending on UE CBM/IBM capability.

	Ericsson
	Support at least Options 1, 2, 3, 4 in response to Q5.

	Qualcomm
	We support Options 2, 3, 5 and 8.
We think to consider the inter-band scenario for inter-cell mobility, it shall be recognized that the source and target cells will very likely have different cell timings due to non-collocation. Thus Options 1,4 are not agreeable.
In consequence, UE cannot apply the source cell timing for measuring the inter-band resource of the target cell directly. With option2, a L3 level cell detection is needed firstly to derive the target cell timing, after which, UE can be configured with a chosen reference serving cell in the target band to measure the other inter-band resources in the L1 measurement framework as option5 proposes. 
That said, we also think CBM v.s. IBM is the RAN4 terminology about implementation. We should keep it to RAN4 instead of mentioning it in the LS. Instead of Option7, the LS could focus on what’s needed from RAN1/2 design in RAN4’s perspective.
As we feel RAN1/2 may further discuss and evaluate the complexity of supporting the inter band inter-cell L1/L2 mobility given above comments, Option6 should be up to RAN1/2 to decide whether and how to pursue. 
Now that Options 2 and 5 can at least be considered for addressing the non-collocated scenarios in general, Options3 and 8 are agreeable to us too.

	Apple
	This is our understanding of inter-band CA with inter-cell mTRP

[image: ]
The cells supporting mTRP transmission are in the same BWP. The inter-band CA is for one of the cells in mTRP operation. 
Based on this, we suggest Option 1, 4.
Based on responses from other companies, we also think Option 5, 8 should be included in the responses. 
Also, IBM, CBM is RAN4 terminology in our understanding. 
For L1/L2 centric mobility with inter-band CA, from the note in Q5 in RAN1 LS, we think additional measurements and TCI states would need to be configured.
[image: ]

	Nokia
	We propose to continue discussion based on option-7 and option-8. First, we consider the current baseline assumptions related to CA  scenarios related to IBM and CBM capable UEs as Option-7. UEs supporting IBM the serving cells in the different bands in FR2, can be non-collocated if the UE supports IBM for the given band combination. For CBM capable UE the collocation assumption of the serving cells between the 2 bands is still under discussion.
Regarding option 2 RAN4 also need to consider the case where the serving cell timing can be used for neighbour cells. Hence, SSB based cell search may not always be needed.

	Samsung
	Following issues may be needed to be further discussed after assumptions made:
(requirement for) L1-measurement for beam reporting on NSC;
(requirement for) gap-assisted inter-frequency layer L1-measurement;
(requirement for) indicating TCI state to whom UE switching referring to RSs on NSC;
(requirement for) non-collocated cell simultaneous transmission on CCHs and DCHs;
(requirement for) inter-cell simultaneous transmission on CCHs and DCHs in CA case;
(requirement for) timing difference between transmission on CCHs and DCHs;
(difference between) measurements on NSC for intra-band and inter-band case;
(difference between) NSC RS reporting for intra-band and inter-band case;
influence of UE capacity of CBM and IBM.
Besides, RF or Demod impact might be discussed if any.
If this is acceptable, we could discuss on the above issues in 2nd round.
[To Apple] the scenario you illustrated is possible for this issue, but I think it is not RAN1’s intention of inter-band case in the LS. We may discuss it later.

	vivo
	In our view, the synchronization assumption for this WI needs to be discussed first. As far as we know there is already some discussion in RAN1 and such background information is also needed.
Such synchronization assumption is not only important for MRTD/MTTD, but also to many other requirements. In R16 CSI-RS L3 WI this is one of the most controversial issue.


 
Issue 2-1-2: (Q6) RRM impact on the intra- and inter-frequency scenario (serving cell and non-serving cell)
	Company
	Comments

	XXXHuawei
	Support option 5.
If inter-frequency L1-RSRP measurement is required, UE needs to retune to an inter-frequency center frequency. This behaviour resembles as measurement with measurement gap. At this stage, it is not clear whether the offset, duration and pattern of the measurement gap for inter-frequency L1 measurement are aligned with MG for L3 measurement. If they are not aligned, more gaps (in other words, interruptions) are added on top of the existing MG. The UE throughput will be degraded. If they are aligned, as UE needs to perform Lay 1 measurement within gap, the measurement opportunities are competed with other layer 3 measurement. The CSSFwithingap will consider both L1 and L3 measurement. The measurement delay will be further enlarged.

	MediaTek
	Support option 2 and 5.
Currently, we suggest not to introduce the inter-frequency scenario for L1/L2 inter-cell mobility. For inter-frequency scenario, the measurement gaps would be needed. Measurement gap may cause the significantly long measurement period and lead to non-trivial data interruption. Thus, we suggest to introduce intra-frequency scenario only in this stage.

	Ericsson
	Support at least Option 3 in response to Q6.

	Qualcomm
	We support Options 1, 3 and 4
We think it’s reasonable for RAN4 to focus on what’s needed in the RAN1/2 design to support the inter-frequency scenarios in RAN4’s perspective and share RAN4’s concerns if any. It is up to RAN1/2 to scope and decide if the inter-frequency scenario shall be introduced and relevant mechanism. 
In our view, there are at least potential RAN4 features that could alleviate the latency impact of measuring inter-frequency L1 mobility resources such as gapless inter-frequency measurements. So hopefully this can be further discussed and should not be precluded at such an early stage.
For option6, in our understanding, it is supported via the TCI state switch for realizing the HO.

	Apple
	We support option 1, 3, 4. In addition in our paper we also mentioned longer TCI state switching delay would need to be considered for inter-frequency operation.


	Nokia
	RRM impact will be one of important topics, but before commenting detailed options, RAN4 needs to discuss about operation supports. Some options seem too early for selection. After clarifying scenarios and UE supports, it could be clearer if option-1 would be the baseline for further discussion or not. 
A current assumption for FR2 intra-band CA is that serving cells are collocated. RAN4 has not defined requirements for non-collocated intra-band CA. For intra-band CA, the operations are currently not feasible unless the cells under consideration are collocated. RAN4 would be required to define UE requirements for intra-band CA for non-collocated scenario. This assumes that RAN1 is asking simultaneous operation on each cell. Measurement for L1 need to be discussed together with option-6. 
E.g. one aspect to consider in FR2 is the UE and gNB directional Rx/Tx assumptions. Hence, if this work is about e.g. mobility in FR2 one would at least sometimes encounter non-collocated cells for the serving and non-serving cell. This may not be supported by all UE depending on measurement assumptions.

	Samsung
	We guess for Q5 and Q6 the difference is that in Q5 the UE may be configured with multi inter-frequency CCs so that CCHs and DCHs are not necessarily in different frequency layers, while in the Q6 CCHs and DCHs are in inter-frequency layer case.
If it is the case, CA requirements in RAN4 could be additionally considered; or otherwise no big difference between Q5 and Q6.

	vivo
	Inter-frequency L1 measurement within gap is better not discussed in R17, given the quantity of the issues is already quite large.
Therefore, option 2 and 5 is preferred.

	CMCC
	Since inter-f measurement need measurement gap and have impact on throughput, we prefer not to consider inter-f scenario for L1/L2 inter-cell mobility. Based on this consideration, we are OK with option 2 and option 5.


 
Issue 2-2-1: Requirement for timing difference between the channel on serving cell and non-serving cell
	Company
	Comments

	XXXHuawei
	Is the question for mTRP or for L1/L2 inter-cell mobility? If it is for L1/L2 mobility, no timing difference issue is considered. If the question aims to simultaneously receive the signals from two serving cells, we think the three options focus on different scenarios:
Option 1 is applied in intra-frequency collocated scenario as the timing is based on serving cell;
Option 2 is for inter-band scenario;
Option 3 focus on intra-band non-colocated scenario. 

	MediaTek
	We would like to hear the others companies’ views.
Typically, one FFT is assumed for UE to receive serving data and perform non-serving cell. Thus, the timing difference should be sufficiently shorter than CP length.

	Qualcomm
	We think it is possible to see larger time difference in the context of mobility due to non-colocation and/or inter-band. So Option2 is possible. 
Whether requirements shall be defined depends on whether RAN1/2 consider them in the design. Hence Option3 is TBD.
Since L1/L2 centric mobility is performed via the TCI state switch, simultaneous receiving should not be required. So it can be agreeable. 

	Apple
	It is not clear if this is related to RAN4 discussion or also reply LS. 
For L1/L2 centric mobility we interpret non-serving cell as the cell to be handed over to. In that case the timing difference could be larger than CP.
For inter-cell mTRP operation, single FFT operation is assumed, and signals need to arrive within CP, even based on RAN1 design. 
 

	Nokia
	It is unclear on a usecase of timing difference between cells. Neither of these options are correct from Rel-16 eMIMO discussions.  The 3 options are not contradicting with each other; but each focuses on different aspects. For instance, Option 2 deals with inter-band while Option 2 on intra-band. It seems Option 1 is neither intra-band nor inter-band. Thus, it is too early to down select at the moment. We suggest to further discuss to get clarify on each of the options.

	Samsung
	For non-collocated SC and NSC, timing offset between them should be set within the CP provided CCH and DCH are FDMed.

	vivo
	As discussed in other issues, the background of RAN1 discussion on sync assumption is needed. 


 
Issue 2-2-2: Requirement for cell/beam measurement on non-serving cell and reporting
	Company
	Comments

	XXXHuawei
	Support option 1. 
If inter-frequency L1-RSRP measurement is required, UE needs to retune to an inter-frequency center frequency. This behaviour resembles as measurement with measurement gap. At this stage, it is not clear whether the offset, duration and pattern of the measurement gap for inter-frequency L1 measurement are aligned with MG for L3 measurement. If they are not aligned, more gaps (in other words, interruptions) are added on top of the existing MG. The UE throughput will be degraded. If they are aligned, as UE needs to perform Lay 1 measurement within gap, the measurement opportunities are competed with other layer 3 measurement. The CSSFwithingap will consider both L1 and L3 measurement. The measurement delay will be further enlarged.

	MediaTek
	Support option 1, 2.
For option 1, as we discuss in Issue 2-1-2. We suggest to define the intra-frequency scenario only in current stage.
For option 2, in our understanding, it is straightforward to take the L1-RSRP as reference for L1-L2 inter-cell mobility.
For option 3, 4 and 5, more explanation is needed.

	Ericsson
	Support at least Options 3, 4, 5 i.e. that increased measurement effort may require increased UE capacity. Otherwise measurement periods etc may increase, which further may harm beam management and mobility functions. We currently have a cap on how many beams to monitor on a carrier - see clause 9.2.3. Whether we would actually hit that cap is something we need to look into in the WI, but if we do, then the cap may have to be increased.

	Qualcomm
	Option1 doesnot need to be decided at this stage.
Option2 is agreeable as currently RAN1/2 consider SSB for the measured reference signal.
Options3/4 donot need to be decided before the WI starts, although it may be approached via UE capability or other trade-offs. 
Option5 is agreeable to us as it is indeed a consequence due to introducing the L1/L2 mobility.

	Apple
	This should be RAN1’s decision on what should be configured for measurement of non-serving cell. 

	Nokia
	It does not seem that these options are exclusive and as such it is not possible to ‘support’ one option and thereby excluding other options as the aspects raised in the options are somehow all relevant – especially taking the unclear scope into account.
We support at least  option-4 and option 5. Especially, for inter-band CA scenario beam management and measurement are up to UE capabilities. For a UE supporting IBM, the beam management can be done independently. Such UE is assumed to be capable of receiving signals for FR2 inter-band CA with different beam directions at the same time, therefore the measurement requirement is needed.
For option 1 we think it is too early to outscope other options than intra-frequency without gaps.
Option 2 also seems rather reasonable candidate at this point, but it does not mean that other than SS-RSRP measurements would be in scope. Hence, it is too early to select only SS-RSRP.
For option 3 it seems to us rather clear that if we include new feature which need additional UE measurement assistance to work as designed, this will mean an increase in the UE measurement burden or capacity. Hence, option 3 is n obvious option to consider.

	Samsung
	Requirement for at least L1-RSRP beam reporting for NSC could be discussed firstly.

	vivo
	Some of the issues are up to RAN1/RAN2 decisions in our understanding.
As indicated we prefer to consider down-scope at early stage. Therefore, we also support option 1.


 
Issue 2-2-3: RRM issues on indicating an RS from a non-serving cell in a TCI state
	Company
	Comments

	XXXHuawei
	If we concluded on intra-frequency inter-cell mobility only, then option 1 is not considered.
The capability issue raised in option 2 is a good point, we need further discussion.

	MediaTek
	The discussion related to TCI state is still discussed in RAN1 and RAN2. Thus, we suggest to wait for the input from RAN1 and RAN2.

	Qualcomm
	Option1 is pending on RAN1/2 design. And it is premature to conclude.
Option2 is reasonable in general.

	Apple
	We don’t understand the motivation for this.
Option 2 seems reasonable. 

	Nokia
	It has not been agreed yet on whether indicating such information to UE or how to convey RS or the information to a UE. It is too early to consider for the LS input and hence both option should stay on the table.
Some additional comments on the option which are anyway valid options to consider further and down selection at this phase of the work premature.
Regarding option 1, RAN4 always need to consider the measurement latency when developing the UE requirements. It is not clear what requirements to inter-cell TCI management would be needed and hence ‘longer’ is very open.
Regarding option 2, similar aspect is addressed here and addressing the UE increased measurement burden, which to some extend seems inevitable as new measurements are required. However, UE impact and latency are often related. Additionally, it is not clear what requirement there would be related to the inter-cell TCI handling.

	Samsung
	It seems RAN2 do not support indicating a TCI state referring to RSs on NSC. Requirement for switching to a TCI state referring to RSs on NSC could be discussed.

	vivo
	We see such issue and firstly RAN2 needs conclusion on ‘non-serving cell’ term. This issue can be FFS.
Our understanding is that if ‘within CP’ is considered, then ‘non-serving cell’ can be regarded as one of the serving cell. 


 
Issue 2-2-4: About DAPS handover requirement
	Company
	Comments

	XXXHuawei
	We don’t think the LS is related with DAPS.

	MediaTek
	Agree with option 1. We still suggest to introduce the intra-frequency scenario only for this issue.

	Ericsson
	We share Huawei’s view here. We do not think this is DAPS scenario.

	Qualcomm
	DAPS implies simultaneous receiving from both cells. This is not the case for L1/L2 mobility. So Options 1/2 are not agreeable.

	Apple
	We don’t think the issue is related to DAPS.

	Nokia
	It is too early to consider either options. However, DAPS has been defined for FR1 and may be possible to use as starting point for the discussion. But whether feMIMO will led to similar requirements request is unclear. Additionally, DAPS between FR2 cells is not covered.

	Samsung
	No L3 involved, so even DAPS handover is not applicable to the case.

	vivo
	We don’t think this is the right time and right place to discuss such issue. Probably we need RAN2 conclusion first.


 
Issue 2-2-5: Other RRM impacts identified
	Company
	Comments

	XXXHuawei
	Open on this.

	Apple
	We cannot conclude on this at this stage. RAN4 needs to discuss this.



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

	XXX
	Company A

	
	Company B

	
	

	YYY
	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.
	
	Status summary 

	Sub-topic#2-1
	Issue 2-1-1: (Q5) From RAN4 perspective, the difference between inter-band scenario and inter-band scenario
Tentative agreements: 
N/A
Moderator’s opinion:
We summarize the issues companies mentioned as below:
1. (requirement for) L1-measurement for beam reporting on NSC;
2. (requirement for) gap-assisted inter-frequency layer L1-measurement;
3. (requirement for) indicating TCI state to whom UE switching referring to RSs on NSC;
4. (requirement for) non-collocated cell simultaneous transmission on CCHs and DCHs;
5. (requirement for) inter-cell simultaneous transmission on CCHs and DCHs in CA case;
6. (requirement for) timing sync for NSC and time difference between transmission on CCHs and DCHs;
7. (difference between) measurements on NSC for intra-band and inter-band case;
8. (difference between) NSC RS reporting for intra-band and inter-band case;
9. influence of UE capacity of CBM and IBM.

Recommendations for 2nd round:
Discussing on the above issues and their impact on RAN4 because of the operation.

Issue 2-1-2: (Q6) RRM impact on the intra- and inter-frequency scenario (serving cell and non-serving cell)
Tentative agreements: 
N/A
Moderator’s opinion:
No big different between Q5 and Q6. For Q5 we can answer the difference between intra- and inter-band CA case. For Q6 we can answer the impact of intra- and inter-frequency layer case on RAN4.
Recommendations for 2nd round:
Discussing on the above issues and their impact on RAN4 because of the operation.


	Sub-topic#2-2
	Issue 2-2-1: Requirement for timing difference between the channel on serving cell and non-serving cell
Tentative agreements: 
Focus on UE simultaneously transmitting in intra- and inter-frequency non-collocated scenario. 
Moderator’s opinion:
For intra-f case, the timing difference should be sufficiently shorter than CP length.
Recommendations for 2nd round:
Continue discussion on the current timing requirement for these cases.

Issue 2-2-2: Requirement for cell/beam measurement on non-serving cell and reporting
Tentative agreements: 
N/A
Moderator’s opinion:
L1 RS measurement for NSC beam reporting is missing in RAN4. If the operation is supported, then RAN4 need to define the corresponding requirements.
Recommendations for 2nd round:
Continue discussion on reply RAN1 regarding missing requirement L1 measurement.

Issue 2-2-3: RRM issues on indicating an RS from a non-serving cell in a TCI state
Tentative agreements: 
N/A
Moderator’s opinion:
RAN4 requirement for TCI switching seems fine for the operation. However, degraded TCI state handling due to increased measurement period may be expected. 
Recommendations for 2nd round:
Continue discussion on reply RAN1 regarding requirement for TCI switching and the impact of degraded TCI state handling.

Issue 2-2-4: About DAPS handover requirement
Tentative agreements: 
No DAPS handover impact.
Moderator’s opinion:
DAPS handover involves L3 handover procedures. So no DAPS handover impact.
Recommendations for 2nd round:
No need to discuss in 2nd round.

Issue 2-2-5: Other RRM impacts identified
Tentative agreements: 
N/A
Moderator’s opinion:
Keep open on this issue.
Recommendations for 2nd round:
Keep open on this issue.





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  

	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)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Sub-topic 2-1
Technical impacts on RAN4 due to the operation
Issue 2-1-1: Impact on UE measurements on NSC and reporting due to the operation
· Proposals:
· Option 1: Requirements for L1 measurement on NSC for beam reporting now is missing in RAN4 and need to be defined.
· Option 2: For inter-frequency UE L1 measurement, measurement gap is needed and to be shared by L1 measurements, which leads to UE measurement performance degraded.
· Option 3: To support L1 measurement on NSC, the capability of UE measurement need to be enhanced.
· Option 4: RAN4 suggest inter-frequency case not be introduced because of measurement performance degraded.
· Option 5: No big different for UE measurement in intra-band and inter-band case because they are both inter-frequency layer case.
· Option 6: Other impacts could be identified and added.
· Recommended WF
· Based on the 2nd round discussion. 

Issue 2-1-2: Impact on UE TCI state switching or other impacts due to indicating TCI state associated with RS(s) on NSC
· Proposals:
· Option 1: A longer TCI switching delay is expected if BWP switching is needed by transmitting on CCHs and DCHs.
· Option 2: A longer TCI switching interruption (as well as delay) is expected consider longer Tfirst-SSB as UE needs to monitor SSBs from NSC besides SC. 
· Option 3: Measuring on SC and NSC simultaneously may lead to degraded TCI state handling due to increased measurement period thus increased UE capability may be needed.
· Option 4: Other impacts could be identified and added.
· Recommended WF
· Based on the 2nd round discussion. 

Issue 2-1-3: Impact of simultaneous transmission on RAN4 requirements 
· Proposals:
· Option 1: Intra-band non-collocated FR2 case can be supported by RAN4 only if CCHs and DCHs are TDMed. The corresponding requirement for FR2 is missing.
· Option 2: Inter-band non-collocated FR2 FDM case can be supported by RAN4 if UE is capable of IBM. The requirement for inter-band IBM is an ongoing topic in RF and RRM session. MTTD and MRTD requirements are expectable.
· Option 3: From RAN4 perspective, inter-frequency DCH can be seen as UE is configured with another CC and is applied to CA related requirements.
· Option 4: Other impacts could be identified and added.
· Recommended WF
· Based on the 2nd round discussion. 

Sub-topic 2-2
Reply to the LS
Issue 2-2-1: Reply to the Q5 (Text proposals)
· Proposals: Companies could give their text proposal considering the discussion of Sub-topic 2-1
· Recommended WF
· Based on the 2nd round discussion. 

Issue 2-2-2: Reply to the Q6 (Text proposals)
· Proposals: Companies could give their text proposal considering the discussion of Sub-topic 2-1
· Recommended WF
· Based on the 2nd round discussion. 

Issue 2-2-3: Do not to conclude and decide the support of inter-band or inter-frequency scenarios for L1/L2 centric inter-cell mobility in the LS reply
· Proposals:
· Option 1: Support
· Option 2: Do not Support
· Recommended WF
· Based on the 2nd round discussion. 

Companies views’ collection for 2nd round 
Open issues 
Issue 2-1-1: Impact on UE measurements on NSC and reporting due to the operation
	Company
	Comments

	XXXApple
	Options 2a, 3
· Option 1: Requirements for L1 measurement on NSC for beam reporting now is missing in RAN4 and need to be defined.
Yes, but this will be part of FeMIMO RRM work, this doesn’t impact RAN1 making a decision on whether inter-band or inter-frequency operations should be supported.
· Option 2a: For inter-frequency UE L1 measurement, measurement gap is needed and to be shared by L1 measurements, which leads to UE measurement performance degraded.


	Qualcomm
	Support Option1, Option2a (w/ minor changes below), Option3, Option6
For Option2a (that Apple further shared), can we change to “measurement gap may be needed”? 
We intend to remind that gapless inter-frequency measurement in R16 and NCSG in R17 could help with this. 
For Option6, there are indeed other impacts potentially, e.g. what will be the reference measurement timing for the L1 measurement on the resources of NSCs? If companies think this needs to be answered, shall we include it in the reply LS?

	vivo
	Option 1 is fine to us. RAN4 need to identify whether such measurement is feasible for single FFT window. The timing issue needs to be discussed.
Option 2a revised by Qualcomm is good.
For option 3, since the definition of NSC is not clear yet according to RAN2 progress. We suggest to wait for RAN2 conclusion. If NSC can also be regarded as one type of SC, similar to the M-TRP scenario discussed in R16, the capability of UE needs further discussion.
For option 4, we see inter-frequency case is more complicated and would need more time to converge. Therefore, prioritizing intra-frequency case would be a reasonable solution in R17.
Option 5 is not necessary
Option 6 is OK.

	MediaTek
	Support option 2, 3 and 4.
For option 2a, we suggest to let RAN1 know the impact of introducing inter-frequency scenario, i.e., measurement gaps may lead to data throughput decrease.


	Ericsson
	Support Options 1, 2a (Qualcomm’s revision), 3, 6.

	Huawei
	Support option 4.
Option 2 and option 3 are the reasons to support option 4.

	Nokia
	We think Option 1,2 and 3 can be considered. 
Option-1 will be a main focus of RAN4 study. 
Regarding Option 2, we can revise “For inter-frequency UE L1 measurement, measurement gap may be needed” as QC suggestion, and no need to mention performance impact. 
Regarding Option 3, to support L1 measurement on NSC, the capability of UE beam management measurement needs to be accordingly discussed together.
	Option 6 is fine as well.

	Samsung
	In general, L1 measurement on NSC is missing in RAN4. We could discuss from this point. Also gap sharing need to be considered.
For other issues, keep it open before more input from other WGs.



Issue 2-1-2: Impact on UE TCI state switching or other impacts due to indicating TCI state associated with RS(s) on NSC
	Company
	Comments

	XXXApple
	· Option 1: A longer TCI switching delay is expected if BWP switching is needed by transmitting on CCHs and DCHs.
We don’t think it is reasonable to expect the UE to receive CCHs from SC and DCHs from NSC on different frequency layers simultaneously. After the TCI state switch, UE would need measurement gaps to measure the CCHs of the original SC. For inter-band operation it would be the same.
· Option 2: A longer TCI switching interruption (as well as delay) is expected consider longer Tfirst-SSB as UE needs to monitor SSBs from NSC besides SC. 
After TCI state switch, why does UE need to monitor SSBs from NSC? In order to complete the switch the UE might need track TO/FO.
· Option 3: Measuring on SC and NSC simultaneously may lead to degraded TCI state handling due to increased measurement period thus increased UE capability may be needed.
It’s not clear why measuring on SC and NSC before the switch leads to degraded TCI state handling.
· Option 4: Other impacts could be identified and added.
For TCI state to inter-frequency cell additional delay due to active BWP switch would need to be accounted for in TCI state switching delay. 

	Qualcomm
	Option2 can be supported in general.
Option1 is related to issue 2-1-3.
Option3 shall be relevant to issue 2-1-1.

	vivo
	For option 1, it is ok to mention the issue about different BWPs on SC and NSC in the reply LS and check RAN 1 understanding, even though from RAN4 requirement POV it is not clear how to define the requirement for the case of option 1.
For option 2 and 3, same comments as option 3 in issue 2-1-1. Not sure what is NSC here. If it can be regarded as one serving cell TRP then the issues discussed here are not needed.
Option 4 is OK.

	Ericsson
	For Option 2, we do not see that longer TfirstSSB would need to be considered in all cases. At least for intra-frequency scenarios, it would rather be a matter of capacity i.e. whether UE can measure SC and NSC in parallel in the same SMTC window or SSB burst.
For Option 3, same as for Option 2 we do not see this to be for all cases. At least for intra-frequency scenarios, it would rather be a matter of capacity i.e. whether UE can measure SC and NSC in parallel in the same SMTC window or SSB burst.

	Huawei
	Option 1 is not acceptable as we don’t think there is DCH on NSC;
Option2 and option 3 are depends on RAN1 design whether the simultaneously measurements on SC and NSC is supported. 
Therefore we suggest to wait RAN1 progress or ask RAN1 to provide corresponding information.

	Nokia
	Regarding option 1 and 2, we think it too early to make any agreements on such details. It is unclear if longer switching delay is expected and may be based on the UE behavior. If the UE can measure SC and NSC in parallel in the same SMTC window or SSB burst between SC and NSC. 
For option 3 we also think it is too early to conclude.
It is unclear to what the Issue is discussing. It should initially be clarified what ‘due to indicating TCI state associated with RS(s)’ means – is it related to reporting?


	Samsung
	RAN4 could further analyze the impact on TCI state switching in next meeting. In general, a longer switching delay may be expected.



Issue 2-1-3: Impact of simultaneous transmission on RAN4 requirements 
	Company
	Comments

	XXXApple
	Based on previous comments, we think that we should focus on the measurements to enable the TCI state switch first. For inter-band operation and inter-frequency measurements gaps might be needed to support the measurement of RSs on NSC. 

	Qualcomm
	Option2 can be supported as it is directly related to Q5 in the LS in our understanding.
Option1 needs further study.
Option3, can it also be achieved via BWP switch if not SCell activation?

	vivo
	For option 4, we see timing issue, especially for uplink, needs to be considered.
For option 1, we do not think TDM is a good solution, from RLM and beam tracking POV.
Option 2 is fine but we are not sure how much it will help RAN1 discussion.

	MediaTek
	Support option 2.
For inter-band, IBM could be applied for UE to receive the signals from two bands with non-colocation assumption. 

	Ericsson
	Option 2 is generally agreeable.

	Nokia
	Option 1 is not clear as the CCH and DCH are not normally used in RAN4 and would need to be clarified.
Option 2: not clear what FDM covers and why it is needed. In general, fine if ‘FDM’ is removed

	Samsung
	Keep it open to discuss. Currently in RAN4 many scenarios are assumed for transmission scheme in L1/L2-Centric Inter-Cell Mobility. We could discuss on the RAN4 impact in the context of possible schemes but shall not to give preference on each scheme.



Issue 2-2-1: Reply to the Q5 (Text proposals)
	Company
	Comments

	XXXApple
	From RAN4 perspective for measurement of RSs to support L1/L2 centric mobility, additional L1 measurements for non-serving cell on inter-band CCs needs to be configured. To support additional L1 measurement on non-serving cell, the capability of UE measurement needs to be enhanced. Also, in order to support such L1 measurements, measurement gap would be needed to be configured.


	Qualcomm
	“
RAN4 would like to ask separate reference signals be configured in each band for L1 measurement and beam indication if the inter-band CA scenario is considered for L1/L2 centric mobility.
RAN4 also discussed the inter-band non-collocated FR2 case. The feasibility depends on if UE is capable of IBM. The requirement for inter-band CA via IBM is an ongoing topic in RAN4 RF and RRM session.
For the intra-band non-collocated scenario, RAN4 would like to kindly ask RAN1 what are the options for fulfilling the simultaneous CCH and DCH transmissions for further RAN4 evaluations.
”

	vivo
	Given current situation, it is better to reply the LS in the next RAN4 meeting.

	MediaTek
	We suggest to inform RAN1 some assumptions in terms of RAN4 for inter/intra band case.
· For intra-band, the serving cell and non-serving cell should be collocated. Currently, this is the assumption of colocation for both FR1 and FR2 intra-band in specification. 
· For FR2 inter-band, the concept of CBM and IBM should also be considered. UE may report the UE capability to network and then UE can receive/transmit the signals toward different/same direction. Colocation/non-colocation is depending on UE CBM/IBM capability. For FR1 inter-band, there is no such a limitation.

	Ericsson
	“There is no significant difference between measurements on intra-frequency non-serving cell in intra-band and inter-band CA scenarios.”

	Huawei
	As discussed above, the RAN1 LS content is not clear, we suggest to further discussion or reply LS to ask RAN1 to clarify the questions.

	Nokia
	RAN1 question is:
Are there specific RAN2/4 issues (including higher-layer impact) that need to be considered for deciding between the two alternatives?
However, the RAN1 question is referring to two alternatives which seems based on rather unclear assumptions. E.g. it is not well understood or explained by RAN1 what ‘the operation’ cover. It is not clear and there is no RAN4 agreement on how to understand the referred CA aspects used in the background. These parts would need to be addressed.

	Samsung
	Fundamental version is provided considering the comments from companies. A basic level reply can be approved this meeting if this version is agreeable to companies. Revision on wording can be discussed in the GTW session.
“
For intra-band non-collocated (SC and NSC) FR2 scenario, RAN4 would like to kindly ask RAN1 what are the assumptions for fulfilling the simultaneous common channels and dedicated channels transmissions for further RAN4 evaluations. From RAN4 perspective, it can be supported by RAN4 only if common channels and dedicated channels transmissions are TDMed. For FR1 intra-band, it may be the same as UE configured with multi CCs on SC and NSC.
For inter-band non-collocated (SC and NSC) FR2 scenario, L1/L2 centric mobility may be supported by RAN4 if UE is capable of IBM (Independent Beam Management). The requirement for inter-band CA via IBM is an ongoing topic in RAN4 RF and RRM session. For FR1 inter-band, there is no such a limitation. In this case, it is the same as intra-band.
If the intra-band and inter-band case can be regarded analogous to L1/L2 UE CA case (configure CCs onto both SC and NSC), timing requirements (MTTD, MRTD, etc.) for CA UE may need to be further considered in RAN4.
”



Issue 2-2-2: Reply to the Q6 (Text proposals)
	Company
	Comments

	XXXApple
	From RAN4 perspective for measurement of RSs to support L1/L2 centric mobility, additional L1 measurements for non-serving cell on inter-frequency carrier needs to be configured. In order to support these measurements additional measurement gap might be needed, and capability of UE measurement needs to be enhanced. Also, additional delay due to BWP switch might need to be accounted for in TCI state switch to inter-frequency non-serving cell.  

	Qualcomm
	We are fine with Apple’s version.

	vivo
	Given current situation, it is better to reply the LS in the next RAN4 meeting.

	MediaTek
	We suggest that the impact of measurement gaps should be provided in LS. The reference comment is as following:
The measurement gaps for inter-frequency measurement may cause the interruption to other CCs. During the interruption time, UE is not required to receive or transmit any signals on the others CCs and it would lead to performance degradation.

	Ericsson
	“The main difference is with respect to measurement period for measurements on intra- and inter-frequency carriers. Regardless of whether gaps are used, inter-frequency measurements are based on that carriers are measured one-by-one. This may result in a significantly longer measurement period for inter-frequency than for intra-frequency measurements and thus may impose challenges for the TCI state handling.”

	Huawei
	As the gap is needed, the longer delay is expected, only intra-frequency case is considered.

	Nokia
	More discussion seems needed but at least difference is at least beam management related intra-frequency and inter-frequency measurements on non-serving carriers. Hence, similar input as Apple assuming further discussions are needed on all aspects depending on the assumptions.

	Samsung
	Fundamental version is provided considering the comments from companies. A basic level reply can be approved this meeting if this version is agreeable to companies. Revision on wording can be discussed in the GTW session.
“
To support L1/L2 centric mobility, UE requirements for L1 measurement on NSC for beam reporting is currently not defined in RAN4. In this case, measurement gap may be needed and to be shared by L1 measurements, which leads to UE measurement performance degraded and may cause the interruption to other CCs. Thus, enhanced UE capability of measurement may need to be considered. In addition, RAN4 also need to consider L1 measurement timing on non-collocated NSC.
In general, a longer TCI state switching interruption as well as delay may be expected to support L1/L2 centric mobility. RAN4 will further consider the impact (e.g. of BWP switching, of SCell activation, etc.) on TCI indication and switching from RAN4 perspective.
”



Issue 2-2-3: Do not to conclude and decide the support of inter-band or inter-frequency scenarios for L1/L2 centric inter-cell mobility in the LS reply
	Company
	Comments

	XXXApple
	Agree that LS reply should focus on the impact to RAN4 rather than our preference of what should be supported or not. 

	Qualcomm
	Option1 is supported. 

	vivo
	For the LS reply, we do not have strong view on this.

	MediaTek
	Support option 2. If RAN4 identified the problematic issue, it is RAN4 responsibility to the inform RAN1 problem.

	Ericsson
	Support Option 1.

	Huawei
	Option 2. If sufficient justification is found to not to support inter-f or inter-band, RAN4 is supposed to guide RAN1. Ran1 asked questions, then answers are expected.

	Nokia
	We see that it is too early to make a decision related to this question before RAN1 and RAN4 is more aligned on the what the operation under discussion really include.

	Samsung
	Prefer Option 1. RAN4 only indicates the impacts for possible scenarios and leave decision to RAN1.



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on feMIMO on TCI State Update for L1/L2-Centric Inter-Cell Mobility
	Samsung
	To capture RAN4 understanding and consensus for future study

	
	
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2104567
	Reply LS on TCI State Update for L1/L2-Centric Inter-Cell Mobility
	MediaTek inc
	Noted
	Need further discussion.

	R4-2104848
	Discussion on  reply LS on TCI State Update for L1/L2-Centric Inter-Cell Mobility
	Apple
	Noted
	Need further discussion.

	R4-2106398
	Discussion on incoming L1/L2 mobility LS
	Nokia, Nokia Shanghai Bell
	Noted
	Need further discussion.

	R4-2106878
	Reply LS on TCI State Update for L1/L2 Centric Inter-Cell Mobility
	Ericsson
	Noted
	Need further discussion.

	R4-2106941
	Discussion on TCI State Update for L1/L2-Centric Inter-Cell Mobility
	Huawei, HiSilicon
	Noted
	Need further discussion.

	R4-2107086
	Discussion on LS on TCI State Update for L1/L2-Centric Inter-Cell Mobility
	vivo
	Noted
	Need further discussion.

	R4-2107364
	Discussion on incoming RAN1 LS for L1/L2 inter-cell mobility and draft LS out
	Qualcomm CDMA Technologies
	Noted
	Need further discussion.



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
	Title
	Source
	Recommendation  
	Comments

	R4-2105838
	WF on feMIMO on TCI State Update for L1/L2-Centric Inter-Cell Mobility
	Samsung
	[bookmark: _GoBack]Agreeable
	To capture RAN4 understanding and consensus for future study

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



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

image2.png
Question 5: In regard of CA issues, RAN1 is discussing whether the operation is supported only for intra-band
CA scenario (i.e. UE is configured to operate with serving and non-serving cells that belong to the same frequency
band) or for both intra-band CA and inter-band CA scenarios. Note that one common TCI state ID associated
with a non-serving cell, if supported, may be optionally applied for CCs in a band|
1. Are there specific RAN2/4 issues (including higher-layer impact) that need to be considered for deciding
between the two alternatives?
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