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Introduction
This email discussion summary includes coordination of R17 gap features (13.1.1, incoming LS R2-2203879), and BWP operation without bandwidth restriction (13.2.1, incoming LS R2-2204009).
[bookmark: _Hlk498658540][bookmark: _Hlk96880100][bookmark: _Hlk96880126]Topic #1: Reply LS on coordination of R17 gap features 
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207761
	Apple
	Proposal 1: answer to RAN2 questions: 
[RAN4]: due to limited time in R17, joint configuration (and corresponding restriction) of different gap features was not discussed in RAN4. RAN4 will not define any requirements for joint configuration of different gap features in R17. It is up to RAN2 to decide whether any restriction is needed from RAN2 perspective.
Proposal 2: RAN4 shall extend R18 MG further enhancement scope to cover joint configuration of different new types of R17 gaps introduced in different R17 work items, at least with focus on potential restriction (if any).

	R4-2208105
	Xiaomi
	Proposal 1: If multiple gaps are configured simultaneously, the following alternatives is considered to be defined as the restriction on joint configuration:
· Alternative 1: the max overhead is defined as 40% if multiple gaps are configured simultaneously.
· Alternative 2: the MGRP for each gap cannot be smaller than 40ms if multiple gaps are configured simultaneously.
Proposal 2: If the overhead is smaller than the max overhead, MUSIM gap and concurrent gaps including ePOS gap and the gap from MGE WI could be activated simultaneously.

	R4-2208274
	vivo
	Observation 1: There is no restrictions on joint configuration of gap features at Rel-17 time frame.
Proposal 1: When multiple gap related feature are activated simultaneously, the maximum number of activated gaps is the summation of the maximum gap number of all activated gap related features. Considering the UE complexity when multiple gap related feature are activated, a maximum number on total activated gaps should be defined. The maximum number could be 5.

	R4-2208303
	MediaTek inc.
	Proposal 1: RAN4 to confirm RAN2’s conclusion is fine with the note that whether RAN4 will work on the detailed UE behaviour while gaps are overlapped in time domain in Rel-18 or onward is up to Plenary decision.
Proposal 2: Reply RAN2 with the answer to Q1: There will be no corresponding joint RAN4 requirements defined for simultaneous operation of multiple gap-related features in Rel-17. Nevertheless, RAN4 suggests adopting the concurrent gap framework to cover other gap-related features, i.e., assigning dedicated use case and configuring unique priority level for each gap. In this way, it helps to reduce the effort of any future requirement discussions.
Proposal 3: Reply RAN2 with the answer to Q2: Up to 2 gaps can be configured to UE which does not support per-FR gap, and up to 3 gaps cross all FRs can be configured to UE which supports per-FR gap in SA case. Details were provided in the LS R4-2202604 to RAN2.

	R4-2208377
	OPPO
	Proposal 1: De-prioritize the joint configuration between MUSIM gap and other features.
Proposal 2: Support the joint configuration of {concurrent gaps & X} where at least one of the concurrent gaps is X:
· X could be pre-MG/NCSG/ POS gap
· For {concurrent gaps & POS gap}, only one gap is POS gap, either RRC based or MAC CE based.
Proposal 3: De-prioritize the joint configuration between pre-MG and NCSG/MAC CE based POS-pre-gap.
Proposal 4: De-prioritize the joint configuration between NCSG and POS gap.
Proposal 5: Support the joint configuration of {concurrent gaps & Y + concurrent gaps & Z} where one of the concurrent gaps is Y and another gap is Z:
· Y and Z could be pre-MG/NCSG /POS gap
Proposal 6: For the number of simultaneous activated gaps except MUSIM, the existing restriction defined for concurrent gaps in Table 9.1.8-1 could apply for co-existence of Rel-17 measurement gaps (including ePOS gap, concurrent gap and potential NTN gaps).
Proposal 7: Co-existence of MUSIM gap and other gaps are not considered. Up to 2 periodic gaps and/or 1 aperiodic gap could be configured MUSIM purpose.

	R4-2209244
	Huawei, Hisilicon
	Proposal 1: For Q1, reply to RAN2 that 
· Joint configuration of pre-configured MG, concurrent gap, NCSG, MUSIM gap, and ePOS gap is not supported from RAN4 perspective. 
· Concurrent MG can be used for NTN MG enhancement, and this can be revisited after RAN2 has concluded on NTN MG.
Proposal 2: For Q2, reply to RAN2 that 
· For ePOS, only one ePOS gap can be activated simultaneously, and from RAN4 perspective no other MG can be configured at the same time.
· For MUSIM, up to 3 gaps can be configured (and activated) with up to periodic gaps and up to one aperiodic gaps, and from RAN4 perspective no other MG can be configured at the same time.
· For concurrent MGs, RAN4 has provided number of supported MGs in R2-2202604 (all the configured MGs are legacy MGs and thus activated), and from RAN4 perspective no other MG can be configured at the same time.
· For NTN, from RAN4 perspective up to 2 MGs can be configured (and activated) using concurrent MG framework.

	R4-2209452
	Ericsson
	Observation 1: RAN4 will study the following gap combination in Rel-18.
•	MUSIM gaps and R15-R17 measurement gap
•	ConMG including at least one Pre-MG 
•	ConMG including at least one NCSG 
Proposal 1: From RAN4’s perspective, all the gap combinations’ configurations are possible.
Proposal 2: Reuse the agreements from concurrent gaps to permit at most two per-UE gaps for UE supporting per-UE gap only, and at most three gaps crossing FR for UE supporting per-FR gap for NW-A’s measurement.
Proposal 3: At most 5 gaps can be activated at the same time if UE can support concurrent gaps, ePOS gap and MUSIM gaps as follow.
•	Two gaps for NW-A mobility and/or positioning 
•	Three MUSIM gaps(two periodic gaps and one aperiodic gap)
Proposal 4: ePOS is not activated simultaneously with legacy positioning gap.


	R4-2208780
	ZTE
	Q1 – Whether there is restriction on joint configuration of some gap features from RAN4 perspectives?
[RAN4 response]
Actually in RAN4, there is not any particular joint discussion with consideration of all these gaps referred by RAN2. So for each gap related topic, even though the configuration restriction existing, it only focus one type of gaps above. Take concurrent gap as example, NW can configure both per-UE and per-FR concurrent gaps simultaneous only for the sake of Rel-16 positioning measurement. So from RAN4 perspective, there is not any additional configuration restriction on joint consideration, only need to comply with the configuration restriction for each type of gap respectively.
[bookmark: OLE_LINK1]Q2 – How many gaps (including ePOS gap, MUSIM gap, concurrent gap from MGE WI) could be activated simultaneously?
Furthermore, RAN2 understands there may be new gap functionality introduced by NTN WI but the design is not completed at this moment. RAN2 may continue to discuss the joint configuration of NTN gap (if there is one) with other gap features.
[RAN4 response]
It is better to identify the number limitation for ePOS gap, MUSIM gap, concurrent gap one by one first.
For ePOS gap, based on the agreements achieved during RAN1#108 e-meeting, the maximum number of MGs per activation/deactivation is 1.
For MUSIM gap, similar as legacy gap, once the MUSIM gap was configured through RRC signalling, it is always activated before de-configured through RRC signalling. So the maximum number of MUSIM gap activated simultaneously equals to the maximum number of MUSIM gap configured. Based on the agreements achieved in RAN4, no more than 2 periodic MUSIM gap patterns and 1 aperiodic MUSIM gap pattern can be configured simultaneously. So the maximum number of MGs is 3.
For concurrent gap from MGE WI, similar as MUSIM gap, not any activation/deactivation mechanism existing, once the concurrent gap configured, it can be seed as activated. The allowed maximum number of concurrent gaps cross FR1 and FR2 is 3.
Since not any restriction discussed about the joint consideration, so we can identify the upper bound through simply accumulation. Consequently, the allowed maximum number of all gaps within the consideration of ePOS gap, MUSIM gap and concurrent gap are 7. 

	
	
	



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
The RAN2 incoming LS (R2-2203879) is duplicated as below,
	1. Overall Description
RAN2 has discussed the co-existence of several gap related features (i.e. pre-configured MG, concurrent gap, NCSG, MUSIM gap, and ePOS gap) introduced in Rel-17 and concluded the following:
· RAN2 signaling will in general support joint configuration for all gap features.
· RAN2 assumes that the detailed UE behaviour while gaps are overlapped in time domain is RAN4 knowledge.
RAN2 would like to ask the following questions.
Q1 – Whether there is restriction on joint configuration of some gap features from RAN4 perspectives? 
Q2 – How many gaps (including ePOS gap, MUSIM gap, concurrent gap from MGE WI) could be activated simultaneously?
Furthermore, RAN2 understands there may be new gap functionality introduced by NTN WI but the design is not completed at this moment. RAN2 may continue to discuss the joint configuration of NTN gap (if there is one) with other gap features.
2. Actions:
ACTION: 	RAN2 respectfully asks RAN4 to answer the above questions.



Sub-topic 1-1: Reply to LS of coordination of R17 gap features
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1: Whether there is restriction on joint configuration of some gap features from RAN4 perspectives
· Proposals
· Option 1 (Apple, vivo, MediaTek, Huawei, ZTE): 
· RAN4 will not define any requirements/restriction on joint configuration of different gap features in R17.
· It’s up to RAN2 to decide whether any restriction is needed
· Option 1a (MediaTek):
· RAN4 suggests adopting the concurrent gap framework to cover other gap-related features, i.e., assigning dedicated use case and configuring unique priority level for each gap. 
· Option 1b (Huawei):
· Concurrent MG can be used for NTN MG enhancement, and this can be revisited after RAN2 has concluded on NTN MG.
· Option 1c (ZTE):
· from RAN4 perspective, there is not any additional configuration restriction on joint consideration, only need to comply with the configuration restriction for each type of gap respectively.
· Option 2 (Xiaomi): the restriction on joint configuration is:
·  the max overhead is defined as 40% if multiple gaps are configured simultaneously.
· Option 3 (Xiaomi): the restriction on joint configuration is:
· the MGRP for each gap cannot be smaller than 40ms if multiple gaps are configured simultaneously.
· Option 4 (OPPO):
· De-prioritize the joint configuration between MUSIM gap and other features.
· Support the joint configuration of {concurrent gaps & X} where at least one of the concurrent gaps is X:
· X could be pre-MG/NCSG/ POS gap
· For {concurrent gaps & POS gap}, only one gap is POS gap, either RRC based or MAC CE based.
· De-prioritize the joint configuration between pre-MG and NCSG/MAC CE based POS-pre-gap.
· De-prioritize the joint configuration between NCSG and POS gap.
· Support the joint configuration of {concurrent gaps & Y + concurrent gaps & Z} where one of the concurrent gaps is Y and another gap is Z:
· Y and Z could be pre-MG/NCSG /POS gap
· Option 5 (Ericsson):
· From RAN4’s perspective, all the gap combinations’ configurations are possible.
· ePOS is not activated simultaneously with legacy positioning gap.
· Recommended WF
· TBA
· 1st round Comment collection:
	Company
	Comments

	Ericsson
	We support option 5 and option 1.
From our understanding, all gaps’ configurations are possible. The restriction is related to how many gaps are activated other than configuration if RAN4 wants to discuss it.
We’re also fine with option 1a to use concurrent gaps framework to cover all gap features, but we think the total number agreed in RAN4 conMG WI only focus on L3 MG and positioning MG. RAN4 shall further discuss the max number cap in concurrent Gaps when further considering MUSIM gaps and NTN gaps.  

	MTK
	We support Option 1a. We are also fine with the 2nd bullet of Option 5.
Before the discussion, one thing to clarify is whether we are talking about concurrent configurations (e.g., 1 NCSG + 1 ePOS) or a hybrid configuration (e.g., a pre-configured NCSG). In our understanding, the 1st one is what RAN2 is concerning about, because they asked about # of simultaneous activated gaps in the next question. We believe this addresses most of the concern in Option 4.
In our understanding, RAN2 already knew that RAN4 will not work on requirements for joint configurations in Rel-17. Nevertheless, they still need RAN4 guidance to know how to resolve the signaling configurations. Therefore, we prefer to reply with RAN4 recommendations, rather than leaving everything to RAN2 decision (because they need help)
With above understanding, we see the best answer to RAN2 is to follow the concurrent gap framework (i.e., with gap association and priority level). The association help to align the usage of every gap between UE and Network. The priority level helps to handle all possible collisions in time domain. This is the main reason we support Option 1a.
Options 2 and 3 address the overhead issue. In our understanding RAN2 does not care about the overhead. This is only some restrictions in the requirement, if agreed. 

	OPPO
	Support option 4. We agree that the joint configurations are not supported for defining RRM requirements in Rel-17. But it is agreed to further discuss some combinations, like {concurrent gaps & pre-MG} in Rel-18. It is better to give some specific information on the possible gap combinations so that RAN2 will design a forward compatibility RRC signalling. 
We can also support option 1a except for MUSIM gap. MUSIM gap is used for measurements or data transmission for another SIM, and it is mainly depended on the UE request rather than NW configuration. So we prefer to de-prioritize joint configuration between MUSIM and the other gaps.

	Apple
	We support option 1. Since RAN4 will not define any related requirements in R17, we don’t see necessity to discuss further on detailed restriction. Even for the feasible joint configuration (if RAN4 eventually confirm some cases), there won’t be any RAN4 requirement. We doubt network has confidence to configure it in real life. We suggest leave this to future release.

	Xiaomi
	We are generally fine with option 1. From configuration perspective, we agree that all the gaps are possible and there is no restriction, but if all the gap features are configured and activated simultaneously, the overhead issue need to be considered in order to guarantee the throughput performance. 

	vivo
	Support option 1. Basically, there is no restrictions on configuration of gap related features in Rel-17. Whether there is a cap on the total number of gaps could be discussed at issue 1-2.

	Huawei 
	Support the two bullets for option 1. This is the current status in RAN4, i.e. we do not have requirements for cases with joint configuration. Of course, joint configuration can be supported in signaling subject to RAN2 decision, and it is up to NW make joint configuration or not.
On option 1a, we are fine to adopt the concurrent MG framework for all gap related features if that is agreeable to the majority. Although this has not been discussed in RAN4 explicitly, we think it is a reasonable direction. One concern with option 1a is that based on current RAN2 signaling for MUSIM and ePOS, the MUSIM gap and ePOS are already separated from normal MG for RRM, so we do not need assigning dedicated use case for them. 
On option 1b, it is our preference for NTN MG, but it is up to the discussion in NTN WI.
On option 1c, it can merged with the second bullet of option 1.
On option 2 – 4, they are introducing new requirements for the joint configuration, which is out of the scope of the LS discussion.
On option 5, the first bullet is not aligned with the status of RAN4 requirements. The second bullet is fine but we prefer to include it in the answer to Q2.

	Qualcomm
	We agree with the first bullet point of option 1: “RAN4 will not define any requirements/restriction on joint configuration of different gap features in R17.” To us this means that, in general, UE behavior is not well-defined in Rel-17 if joint gap configurations are provided by the network.
Additionally, there are no requirements for MUSIM gaps in Rel-17, except for the definition of applicable gap patterns.
Option 1a would be a reasonable way to support joint configurations of all these gap features.
Joint requirements for Rel-17 MG_enh features and requirements for MUSIM gaps will be addressed by RAN4 in Rel-18.
We also agree with this point: “ePOS is not activated simultaneously with legacy positioning gap.” There is no need for it.

	CATT
	Support option 1.	In LS RAN2 says the signaling will in general support joint configuration for all gap features. Then from RAN4 perspective, there is no restriction on the configuration either. Even though we have agreed not to define requirements for the joint configuration of different gap features, the configurations should be supported for forward compatibility. 
We generally agree with Ericsson that the restriction is related to how many gaps are activated (which is discussed in issue 1-2) other than configuration. 
For option 1a, the signaling for different gap features are discussed in different WI and separately designed, we think there is no need to associate it with dedicated use case since they can be differentiated by different signaling already. 

	Nokia
	We can agree to reply to question 1 in the LS using option 1, first bullet:
· RAN4 will not define any requirements for or restriction on joint configuration of different gap features in R17.
We made some minor updates to the original proposal 1, 1st bullet, to clarify (highlighted yellow).
If needed, RAN4 could additionally clarify the status, by stating that RAN2 can expect that there is no specified UE behavior if network configures UE with joint configuration.
For other sub-bullets of option 1 and the options 2 – 4 we do not see that RAN4 has sufficient agreements to include these replies into the LS reply.
For option 5: it is partly correct in terms of that RAN4 has no agreements related to limitations. But RAN4 does either have an agreement that ‘all gaps combinations’ are allowed/supported by the UE.

	Intel
	Option 1. In Rel17 discussion, we have not any restrictions but no requirements on these joint configuration. 

	ZTE
	Prefer Option 1. We also believe we do not have enough time to discuss additional restriction on joint configuration of different gap features in Rel-17.



Issue 1-2: How many gaps (including ePOS gap, MUSIM gap, concurrent gap from MGE WI) could be activated simultaneously?
· Proposals
· Option 1 (Apple): Up to RAN2 decision.
· Option 2 (Xiaomi):
· If the overhead is smaller than the max overhead, MUSIM gap and concurrent gaps including ePOS gap and the gap from MGE WI could be activated simultaneously
· Option 3 (vivo):
· the maximum number of activated gaps is the summation of the maximum gap number of all activated gap related features
· maximum number on total activated gaps is 5.
· Option 4 (MediaTek):
· Up to 2 gaps can be configured to UE which does not support per-FR gap, and up to 3 gaps cross all FRs can be configured to UE which supports per-FR gap in SA case.
· Option 5 (OPPO):
· For the number of simultaneous activated gaps except MUSIM, the existing restriction defined for concurrent gaps in Table 9.1.8-1 could apply for co-existence of Rel-17 measurement gaps (including ePOS gap, concurrent gap and potential NTN gaps).
· Co-existence of MUSIM gap and other gaps are not considered. Up to 2 periodic gaps and/or 1 aperiodic gap could be configured MUSIM purpose.
· Option 6 (Huawei (except the last bullet of total number), ZTE (except the NTN bullet)):
· For ePOS, only one ePOS gap can be activated simultaneously, and from RAN4 perspective no other MG can be configured at the same time. 
· For MUSIM, up to 3 gaps can be configured (and activated) with up to periodic gaps and up to one aperiodic gaps, and from RAN4 perspective no other MG can be configured at the same time.
· For concurrent MGs, RAN4 has provided number of supported MGs in R2-2202604 (all the configured MGs are legacy MGs and thus activated), and from RAN4 perspective no other MG can be configured at the same time.
· For NTN, from RAN4 perspective up to 2 MGs can be configured (and activated) using concurrent MG framework. (Huawei)
· the allowed maximum number of all gaps within the consideration of ePOS gap, MUSIM gap and concurrent gap are 7. (ZTE)
· Option 7 (Ericsson):
· Reuse the agreements from concurrent gaps to permit at most two per-UE gaps for UE supporting per-UE gap only, and at most three gaps crossing FR for UE supporting per-FR gap for NW-A’s measurement.
· At most 5 gaps can be activated at the same time if UE can support concurrent gaps, ePOS gap and MUSIM gaps as follow.
· Two gaps for NW-A mobility and/or positioning 
· Three MUSIM gaps(two periodic gaps and one aperiodic gap)
· Recommended WF
· TBA
· 1st round Comment collection:
	Company
	Comments

	Ericsson
	Option 7 or Option 4 with update.
RAN4 had agreed the max gap number is at most two per-UE gaps for UE supporting per-UE gap only, and at most three gaps crossing FR for UE supporting per-FR gap in conMG WI. However, the discussion hasn’t included the MUSIM gaps which is used for NW-B’s measurement. 
In MUSIM WI, RAN4 also confirms 3 gaps are needed for MUSIM. 
Thus, we think it’s reasonable to 
From our understanding, the easiest way is to believe MUSIM gaps or NTN gaps as a gap group with specific usage if following concurrent gap framework. The maximum number limitation can be extended to the usage of a gap group other than the single MG.
	RAN4 #99
Agreement
· Max number of supported concurrent gap:
· When UE doesn’t support per-FR gap, 
· Assume max 2 MGs ->2 gap groups with specific use case  as a starting point, when defining the requirements (e,g., overlapping, overhead cap, interruption, …)
· Larger number can be considered if RAN4 has extra time in Rel-17.
· UE capability can be discussed later and independently.




Especially, RAN4 limits MUSIM gaps with only one in conMG framework will contradicts with RAN4’s conclusion in MUSIM WI. MUSIM gap cannot work.  

	MTK
	Support Option 4. We are open to some update.
The main motivation of Option 4 is to leverage the conclusions we have for concurrent gap as much as possible, if we agree to use the concurrent framework to handle this issue. One potential update is to keep concurrent gap conclusions for gaps configurations not involving MUSIM, ePOS, NTN. If they are involved, RAN4 can agree a different number (e.g., 5).

	OPPO
	We agree to reuse the conclusions for concurrent gaps defined in Table 9.1.8-1. Concurrent gaps has included the scenarios of one per-UE gap for PRS measurement, so we believe the 2 or 3 gaps can also be kept when involving ePos gap. As commented in issue 1-1, we prefer a separate rule for MUSIM gaps. For NTN, we are open to discuss a different number when conclusions on NTN gap are achieved.

	Apple
	We prefer option 1 since we don’t think RAN4 has time to comprehensively study this issue.
Overhead in option 2 seems reasonable. However, it might take some time for RAN4 to converge on the overhead cap. Similar issue has been discussed in concurrent gaps design for a long time without conclusion.
Most other options focus on number of gap pattern without touching MGL overhead. We don’t think this is a suitable approach. For instance, configuring two MUSIM patterns #26 (MGL=20ms, MGRP=5120ms) only results in 0.4% gap overhead, which is definitely not a problem from system throughput perspective. However, configuring two pattern #4 (MGL=6ms, MGRP=20ms) would result in 60% gap overhead, which we believe is not preferred by most system. 

	Xiaomi
	We are fine to follow the conclusion for concurrent gaps, at most 2 per-UE gaps and 3 per-FR gaps excluding MUSIM gaps and ePOS gaps. And we share the same view as Apple on the overhead, different gap pattern would result different gap overhead, and I do not think it is reasonable to activate simultaneously concurrent gaps, MUSIM gaps, NTN gaps without considering the overhead issue.

	vivo
	Support option 3. Also ok with option 7 with some update.

	Huawei 
	Support option 6.
Since RAN4 has not defined any requirement for the joint configuration, we understand RAN4 cannot provide exact number of gaps that can be activated in case of joint configuration. RAN4 would need to decide these numbers when requirements for the joint configuration are defined in future releases, if necessary.
Therefore, we suggest to simply inform RAN2 what RAN4 has already decided, i.e. the number of gaps that can be activated for each gap related feature.

	Qualcomm
	RAN4 did not address this question explicitly in the Rel-17 core requirements. As we commented in the previous issue, our view is that UE behavior is not well-defined for any such gap configurations.
Refer to R4-2202604 for supported concurrent measurement gap configurations.
For MUSIM gap, RAN2 has already stated their requirements for how many gaps can be configured concurrently. RAN4 did not introduce requirements for MUSIM gaps in Rel-17, except for the applicable gap patterns.

	CATT
	We are fine with the principle of option 6 to inform RAN2 the number of supported gaps for each feature. But I guess this has been informed to RAN2 in the separate WI already. What RAN2 wants to know is whether the gaps defined in different features (e.g. concurrent gap and MUSIM gap) can be activated simultaneously which is not resolved in option 6 or in RAN4 previous discussion. So we think we should reply to RAN2 that RAN4 didn’t consider the joint requirements for different gap features and will not decide how many gaps can be activated simultaneously cross all the gap features. Or we can take R17 concurrent gap (2 or 3 gaps at most) as baseline and allow two additional gaps for dedicated use case (e.g. NTN or MUSIM). 

	Nokia

	Support option 4.
The reply can clarify that this applies within the framework of MGE and concurrent gaps.
Concerning option 1: it can also be clarified in the LS, that RAN4 only has defined UE requirements for a number of gaps agreed for MGE concurrent gaps, and if more are activated simultaneously no UE requirements are defined.
For other options it is not clear that RAN4 has actual agreements or even discussed the combinations and hence, we think this needs to be clarified first.

	Intel
	In Rel17, RAN4 discussed the maximum simultaneously activated gaps under the concurrent MGs in which the other gapas (e.g. MU-SIM, NTN) were excluded. So, Option 4 seems more feasible to be taken as the current assumption if other gaps needed to be considered. We are also fine with the first two bullets of Option 6.

	ZTE
	Fine with Option 1 or Option 6.
RAN 4 did not have any discussion for joint consideration, so we can not decide an exact number arbitrarily. We can tell RAN2 the maximum for each type of gap respectively. If necessary, we can discuss the total number for joint consideration in futher release.



Sub-topic 1-2 Others relavent with LS reply 
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-2: Future RAN4 work on coordination of different gap features
· Proposals
· Option 1 (Apple): 
· RAN4 shall extend R18 MG further enhancement scope to cover joint configuration of different new types of R17 gaps introduced in different R17 work items, at least with focus on potential restriction (if any).
· Option 2 (MediaTek): 
· RAN4 to confirm RAN2’s conclusion is fine with the note that whether RAN4 will work on the detailed UE behaviour while gaps are overlapped in time domain in Rel-18 or onward is up to Plenary decision.
· Recommended WF
· TBA
· 1st round Comment collection:
	Company
	Comments

	Ericsson
	Support option 2.
How to handle the coordination of different gap features should be discussed in RP.

	MTK
	Support Option 2.
This is a RP discussion.

	OPPO
	Support option 2.

	Apple
	We are fine to go with option 2.
We understand this is a RP issue. However, we do want to emphasize the importance of RAN4 requirement for joint configuration of gaps introduced in different R17 work item. 

	Xiaomi
	Fine with option 2, it should be discussed in RAN plenary.

	vivo
	Ok with option 2.

	Huawei 
	Support option 2, but the wording should be updated:
· RAN4 to confirm RAN2’s conclusion is fine with the note that whether RAN4 will work on the detailed UE behaviour and requirements for joint configuration of some gap features in Rel-18 or onward is up to Plenary decision.
The reason is that it is not only the UE behaviour while gaps are overlapped in time domain that should be defined by RAN4, but all the requirements e.g. number of MGs, association between gaps and use cases, overhead cap, CSSF etc. should be discussed together.
On option 1, the decision should be made in RAN.

	Qualcomm
	The scope of the RAN4 Rel-18 WI for further measurement gap enhancements currently does not include requirements for joint configurations featuring MUSIM gaps and ePOS gap. The WID would need to be modified to include such configurations, subject to approval in RAN plenary.

	CATT
	Whether to extend R18 gap enhancement scope is up to RAN plenary. 

	Nokia
	No need to include other information than the replies to the 2 questions from RAN2.

	Intel
	These two options are fine for us. But either of them shall be up to RAN plenary.



Companies views’ collection for 1st round 
Open issues 
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.
Sub-topic 1-1: Reply to LS of coordination of R17 gap features
	
	Status summary 

	Issue 1-1: Whether there is restriction on joint configuration of some gap features from RAN4 perspectives

	Tentative agreements:
· RAN4 will not define any requirements for or restriction on joint configuration of different gap features in R17
· FFS on whether/what additional information needs to be provided to RAN2
Candidate options:
· Option 1 (Apple, vivo, MediaTek, Huawei, ZTE, Ericsson, Xiaomi, CATT, Nokia, Intel): 
· RAN4 will not define any requirements for or restriction on joint configuration of different gap features in R17.(QC)
· It’s up to RAN2 to decide whether any restriction is needed
· Option 1a (MediaTek, Ericsson, OPPO(except MUSIM), QC):
· RAN4 suggests adopting the concurrent gap framework to cover other gap-related features, i.e., assigning dedicated use case and configuring unique priority level for each gap. 
· Option 1b (Huawei):
· Concurrent MG can be used for NTN MG enhancement, and this can be revisited after RAN2 has concluded on NTN MG.
· Option 2 (OPPO):
· De-prioritize the joint configuration between MUSIM gap and other features.
· Support the joint configuration of {concurrent gaps & X} where at least one of the concurrent gaps is X:
· X could be pre-MG/NCSG/ POS gap
· For {concurrent gaps & POS gap}, only one gap is POS gap, either RRC based or MAC CE based.
· De-prioritize the joint configuration between pre-MG and NCSG/MAC CE based POS-pre-gap.
· De-prioritize the joint configuration between NCSG and POS gap.
· Support the joint configuration of {concurrent gaps & Y + concurrent gaps & Z} where one of the concurrent gaps is Y and another gap is Z:
· Y and Z could be pre-MG/NCSG /POS gap
· Option 3 (Ericsson):
· From RAN4’s perspective, all the gap combinations’ configurations are possible.
· ePOS is not activated simultaneously with legacy positioning gap. (MTK)

Recommendations for 2nd round:
· Majority companies agreed that RAN4 will not define any requirements for or restriction on joint configuration of different gap features in R17, please confirm the tentative agreement in 2nd round (can directly discuss in the email thread for reply LS).
· Discuss the FFS part in tentative agreement in the email thread for reply LS.
· If needed, the unsolved issues would be captured in the WF 


	Issue 1-2: How many gaps (including ePOS gap, MUSIM gap, concurrent gap from MGE WI) could be activated simultaneously?

	Tentative agreements:
· No tentative agreement
Candidate options:
· Option 1 (Apple, ZTE): Up to RAN2 decision.
· Option 2 (Xiaomi):
· If the overhead is smaller than the max overhead, MUSIM gap and concurrent gaps including ePOS gap and the gap from MGE WI could be activated simultaneously
· Option 3 (vivo):
· the maximum number of activated gaps is the summation of the maximum gap number of all activated gap related features
· maximum number on total activated gaps is 5.
· Option 4 (MediaTek, Ericsson(with update), Nokia, Intel):
· Up to 2 gaps can be configured to UE which does not support per-FR gap, and up to 3 gaps cross all FRs can be configured to UE which supports per-FR gap in SA case.
· Option 5 (OPPO):
· For the number of simultaneous activated gaps except MUSIM, the existing restriction defined for concurrent gaps in Table 9.1.8-1 could apply for co-existence of Rel-17 measurement gaps (including ePOS gap, concurrent gap and potential NTN gaps).
· Co-existence of MUSIM gap and other gaps are not considered. Up to 2 periodic gaps and/or 1 aperiodic gap could be configured MUSIM purpose.
· Option 6 (Huawei (except the last bullet of total number), ZTE (except the NTN bullet), CATT, Intel(first two bullets)):
· For ePOS, only one ePOS gap can be activated simultaneously, and from RAN4 perspective no other MG can be configured at the same time. 
· For MUSIM, up to 3 gaps can be configured (and activated) with up to periodic gaps and up to one aperiodic gaps, and from RAN4 perspective no other MG can be configured at the same time.
· For concurrent MGs, RAN4 has provided number of supported MGs in R2-2202604 (all the configured MGs are legacy MGs and thus activated), and from RAN4 perspective no other MG can be configured at the same time.
· For NTN, from RAN4 perspective up to 2 MGs can be configured (and activated) using concurrent MG framework. (Huawei)
· the allowed maximum number of all gaps within the consideration of ePOS gap, MUSIM gap and concurrent gap are 7. (ZTE)
· Option 7 (Ericsson, vivo(with update)):
· Reuse the agreements from concurrent gaps to permit at most two per-UE gaps for UE supporting per-UE gap only, and at most three gaps crossing FR for UE supporting per-FR gap for NW-A’s measurement.
· At most 5 gaps can be activated at the same time if UE can support concurrent gaps, ePOS gap and MUSIM gaps as follow.
· Two gaps for NW-A mobility and/or positioning 
· Three MUSIM gaps(two periodic gaps and one aperiodic gap)

Recommendations for 2nd round:
· The views from companies are diverse, and option 4 and 6 has most proponents.
· Continue the discussion directly in the draft reply LS.
· If needed, the unsolved issues would be captured in the WF 




Sub-topic 1-2 Others relavent with LS reply
	
	Status summary 

	Issue 1-2: Future RAN4 work on coordination of different gap features

	Tentative agreements:
· No tentative agreement
Candidate options:
· Option 1 (MediaTek, Ericsson, OPPO, Apple, Xiaomi, vivo, HW, CATT, Intel): 
· RAN4 to confirm RAN2’s conclusion is fine with the note that whether RAN4 will work on the detailed UE behaviour and requirements for joint configuration of some gap features in Rel-18 or onward is up to Plenary decision.
· Option 2 (Nokia):
· No need to include other information than the replies to the 2 questions from RAN2.
Recommendations for 2nd round:
· Based on the comments from companies, option 1 and 2 are kept.
· Discuss which option shall be used in the email thread for reply LS. 
· If needed, the unsolved issues would be captured in the WF 


	
	




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)


Topic #2: Reply LS on BWP operation without bandwidth restriction
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207760
	Apple
	Proposal 1: answer to question 1:
· for SpCell, 
· If network configures a DL BWP which does not contain SSB associated to the initial DL BWP for the UE which does not support CSI-RS RLM/BFD, SSB based RLM/BFD requirements do not apply since RAN4 requirements do not require UE to perform RLM outside the active DL BWP. RAN4 considers this an invalid scenario.
· For SCell, 
· If UE is configured to perform BM/BFD while the RS is outside active BWP, RAN4 requirements do not apply. RAN4 considers this an invalid scenario.
· If UE is not configured to perform BM/BFD, it is a valid scenario for network to configure a DL BWP which does not contain SSB associated to the initial DL BWP.
Proposal 2: answer to question 2: from BM/RLM/BFD perspective, regardless of whether UE supports BWP operation without bandwidth restriction, RAN4 requirements of BM/RLM/BFD only apply if target RS is within UE active BWP. Specifically: 
	
	Whether active BWP contains SSB associated to the initial DL BWP
	Whether UE support CSI-RS based RLM/BFD
	Conclusion

	Scenario 1
	No
	No
	Invalid configuration. RAN4 requirement do not apply

	Scenario 2
	No
	Yes
	CSI-RS is expected to be configured within active BWP

	Scenario 3
	Yes
	Yes/No
	Valid configuration. RAN4 requirements apply




	R4-2208399
	CMCC
	Observation 1: CSI-RS based RLM/BFD are mandatory features. if network configures a DL BWP which does not contain SSB associated to the initial DL BWP while contain CSI-RS for BM/RLM/BFD, then UE should be able to perform the corresponding measurement.
Observation 2: Configuring a DL BWP which does not contain SSB associated to the initial DL BWP, while not configuring CSI-RS for BM/RLM/BFD is a very rare case for legacy UE.

	R4-2208736
	ZTE Corporation
	Withdrawn

	R4-2209245
	Huawei, Hisilicon
	Proposal 1: Answer to Q1 that the concerned scenario is invalid.
Proposal 2: Answer to Q2 that from RAN4 perspective, no requirement has been defined for UE performing L1 measurement in the concerned scenario, and how UE to perform L1 measurement is left to UE implementation.

	R4-2209253
	Qualcomm Incorporated
	Observation 1: It is not a valid scenario to support any kind of operation in which the UE does not perform RLM.
Observation 2: from a RAN4 point of view it is feasible for the UE to perform BM/RLM/BFD when the active BWP does not contain SSB. This is also possible without having any measurement gaps configured.

	R4-2209769
	MediaTek inc.
	Question 1:
Whether it is a valid scenario in the standard to support the operation of BWP without SSB where the UE does not perform BM/RLM/BFD due to the lack of necessary reference signal (SSB and CSI-RS) in the active BWP.
· RAN4 answer: RAN4 would like to clarify that the UE cannot perform measurements without reference signals and hence the UE cannot support RLM/BFD/BM if there are no reference signals.
Question 2:
If the answer to question 1 is that this is not valid, how should the UE perform BM/RLM/BFD when the active BWP does not contain SSB.
· RAN4 answer: Same answer as for the previous question.

	R4-2209916
	Ericsson
	The RLM requirements defined in TS 38.133 apply only when RLM-RS resource are transmitted within the UE active DL BWP.

The BFD requirements defined in TS 38.133 apply SSB resource in the set   are transmitted within the UE active DL BWP.

	R4-2208828
	vivo
	Observation 1: BWP operation without bandwidth restriction is not clearly supported from RAN4 requirements perspective.
Observation 1a: If UE operates with larger channel bandwidth that includes SSB at the cost of power saving, then BWP operation without bandwidth restriction can be supported.
Observation 1b: If UE operates with active BWP without SSB, then there would be issue for UE to meet serving cell timing requirements depending on measurement gap and measurement object configuration.
Observation 2: It is NOT valid scenario in the standard that the UE does not perform BM/RLM/BFD due to the lack of necessary reference signal (SSB and CSI-RS) in the active BWP.
Observation 3: When the active BWP does not contain SSB, then RLM/BFD/BM can be performed if the UE operates in a larger channel BW which contains the SSB. 
Observation 3a: If the UE operates in a larger channel BW which contains SSB, then all the RRM requirements, including RLM/BFD/BM and serving cell timing requirements can be met by the UE at the cost of power saving. 

	
	
	

	
	
	



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
The RAN2 incoming LS (R2-2204009) is duplicated as below,
	1 Overall description
NOTE: This LS is for pre-Release-17 behaviour, and RedCap is out of the scope.
For BM/RLM/BFD operation on DL BWPs NOT containing the SSB associated to the initial DL BWP, the following text in TS38.300 suggests that CSI-RS based measurements are used.
	[bookmark: _Toc37231952][bookmark: _Toc46502007][bookmark: _Toc20387981][bookmark: _Toc51971355][bookmark: _Toc29376061][bookmark: _Toc52551338][bookmark: _Toc90589865]9.2.3.1	Overview
[…] SSB-based Beam Level Mobility is based on the SSB associated to the initial DL BWP and can only be configured for the initial DL BWPs and for DL BWPs containing the SSB associated to the initial DL BWP. For other DL BWPs, Beam Level Mobility can only be performed based on CSI-RS.
[bookmark: _Toc51971369][bookmark: _Toc20387990][bookmark: _Toc90589879][bookmark: _Toc29376070][bookmark: _Toc52551352][bookmark: _Toc37231964][bookmark: _Toc46502021]9.2.7	Radio Link Failure
[…] SSB-based RLM is based on the SSB associated to the initial DL BWP and can only be configured for the initial DL BWP and for DL BWPs containing the SSB associated to the initial DL BWP. For other DL BWPs, RLM can only be performed based on CSI-RS.
[bookmark: _Toc51971370][bookmark: _Toc46502022][bookmark: _Toc37231965][bookmark: _Toc90589880][bookmark: _Toc52551353]9.2.8	Beam failure detection and recovery
[…] SSB-based Beam Failure Detection is based on the SSB associated to the initial DL BWP and can only be configured for the initial DL BWPs and for DL BWPs containing the SSB associated to the initial DL BWP. For other DL BWPs, Beam Failure Detection can only be performed based on CSI-RS.


On the other hand, the current UE capability signalling allows the UE to indicate:
· it supports BWP operation without bandwidth restriction, i.e. configured DL BWP does not contain SSB associated to the initial DL BWP; and
· it does not support CSI-RS based RLM/BFD.
(The corresponding feature group definitions inTR38.822 can be found in Annex.)
This indicates that the network may configure a DL BWP which does not contain SSB associated to the initial DL BWP, while not configuring CSI-RS for BM/RLM/BFD. For this scenario, RAN2 come to the following questions.
Question 1:
Whether it is a valid scenario in the standard to support the operation of BWP without SSB where the UE does not perform BM/RLM/BFD due to the lack of necessary reference signal (SSB and CSI-RS) in the active BWP.
Question 2:
If the answer to question 1 is that this is not valid, how should the UE perform BM/RLM/BFD when the active BWP does not contain SSB.
2 Actions
To RAN4
ACTION: RAN2 would like to ask RAN1 and RAN4 to answer the questions in this LS.




Sub-topic 2-1 Reply to LS of BWP operation without bandwidth restriction
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1 (Question 1 in LS): Whether it is a valid scenario in the standard to support the operation of BWP without SSB where the UE does not perform BM/RLM/BFD due to the lack of necessary reference signal (SSB and CSI-RS) in the active BWP.
· Proposals
· Option 1 (Huawei, Apple (for SpCell), Qualcomm, vivo): 
· Answer to Q1 that the concerned scenario is invalid.
· Option 1a (Apple): 
· For SpCell, 
· RAN4 considers this an invalid scenario.
· For SCell, 
· If UE is configured to perform BM/BFD while the RS is outside active BWP, RAN4 requirements do not apply. RAN4 considers this an invalid scenario.
· If UE is not configured to perform BM/BFD, it is a valid scenario for network to configure a DL BWP which does not contain SSB associated to the initial DL BWP.
· Option 2 (CMCC): 
· The scenario described in Question 1 is a very rare and strange scenario. 
· However, if the network do configure in this way, it is not valid for UE to not perform BM/RLM/BFD. UE should perform the necessary BM/RLM/BFD based on its implementation.
· Moderator note: if CMCC can confirm this rare and strange scenario is equivalent to invalid scenario, option 2 could be further merged to option 1
· Option 3 (MediaTek):
· RAN4 would like to clarify that the UE cannot perform measurements without reference signals and hence the UE cannot support RLM/BFD/BM if there are no reference signals.
· Option 4 (Ericsson):
· The UE can be configured to operate in a BWP without SSB; however, in this case the UE is not required to meet the BM/RLM/BFD requirements defined in TS 38.133.
· Recommended WF
· TBA
· 1st round Comment collection:
	Company
	Comments

	Ericsson
	We support option 4. RAN4 shall reply to RAN2 LS from a RAN4 specification point of view and what is possible from a NW configuration point of view. The specification does not prevent the NW to configure operation of BWP without SSB where the UE does not perform BM/RLM/BFD. However, in this case the specification is very clear that the RAN4 requirements defined for BM/RLM/BFD do not apply. 
Moreover, some of the options are very similar, for example option 4 and option 1a are very similar. But option 1a needs further clarification that for the first subbullet on SpCell applies to RLM only and second subbullet on SCell is related to BFD. 

	MTK
	In our view, this scenario of question 1 is invalid scenario because the UE cannot perform measurements without reference signals. Hence, we support option 1.
Comment to Ericsson: we disagree with the following comment: ‘RAN4 shall reply to RAN2 LS from a RAN4 specification point of view and what is possible from a NW configuration point of view.’. This is because if we follow this logic then any scenario is a valid scenario from the NW perspective. 

	Qualcomm
	In our view the UE must perform at least RLM for mobility purposes(trigger RRC re-config or ultimately cell re-selection) and to meet regulatory requirements(avoid spurious transmissions when there is no network around). 
We also disagree with Ericsson that we should simply say that this should be possible based on network configuration. In RAN4, the scenario in which a UE does not do RLM/BM/BFD was never discussed.

	CMCC
	Our view is similar as option 1. We also think this is invalid scenario.

	Apple
	Strictly speaking, we may need to split discussion for different cases.
For RLM, we believe RLM is essential for mobility purpose on SpCell. NW shall guarantee that the RLM-RS is covered by UE active BWP. Note that CSI-RS based RLM is a mandatory feature. Even for a SSB-less BWP, NW can always configure CSI-RS for RLM. Therefore, we consider BWP without SSB and CSI-RS for RLM is an invalid scenario.
For BFD, it is optional in FR1. Thus we think it is valid for no BFD in FR1. However, BFD is mandatory in FR2 and RAN4 requirements assume BFD-RS is within active BWP. Thus we consider no BFD in FR2 is an invalid scenario.

	Xiaomi
	Support option 1, in my understanding, the scenario in Q1 is invalid according to previous discussion in RAN4.

	vivo
	Firstly, from RAN4 requirements perspective, the existing RLM/BFD requirements can also be applicable to the case of BWP operation without SSB. For example, UE is not required to perform RLM outside the active DL BWP according to existing requirements. However, UE should be allowed to do so if UE supporting BWP operation without SSB by UE implementation, e.g., operating in a larger RF channel BW containing SSB. 
Secondly, we don’t agree that RLM/BFD can be NOT performed based on NW configuration. RLM/BFD are fundamental functions in practical NW. The system performance will be degraded significantly if the system is not broken.
Therefore, we agree with option 1 that NOT performing RLM/BFD due to lack of reference RS is NOT a valid scenario.

	Huawei 
	Support option 1 because RLM/BFD/BM are important for mobility and throughput.
On option 1a, we are not sure if this differentiation is helpful for RAN2, but we are open to discuss.
On option 2, we understand it is same as option 1 if the intention is to say UE needs to perform RLM/BFD/BM measurement. 
On option 3, it is technically true, but we think it does not answer the question from RAN2.
On option 4, it is fine but we think it is more relevant to Q2, and for Q1 we suggest to focus on whether “operation of BWP without SSB where the UE does not perform BM/RLM/BFD” is a valid scenario or not, and to discuss RAN4 requirements in the answer to Q2. 

	Nokia
	We find the question rather theoretical. It may be that the signaling allow such configuration where the UE is operating in a BWP without SSB where the UE is nor provided RS for performing perform BM/RLM/BFD – i.e. due to the lack of necessary reference signal (SSB and CSI-RS) in the active BWP.
This configuration may be possible, but we do not really find it realistic as RLM/BFD detection and recovery are essential parts of capturing possible failures. If the UE is not able to perform BFD/RLM measurements the UE could potentially end up being in failure without any failure recovery (BFD or RLM). 
From RAN4 point of view this seems to be a scenario for which UE behaviour is not defined.
Option 3 seems like a representative reply from our viewpoint.

	ZTE
	This is invalid scenario that UE does not support RLM/BFD/BM when SSB is configured outside of active BWP.  UE has to do RLM at least.



Issue 2-2 (Question 2 in LS): If the answer to question 1 is that this is not valid, how should the UE perform BM/RLM/BFD when the active BWP does not contain SSB.
· Proposals
· Option 1 (Apple, Huawei, CMCC, vivo):
· from BM/RLM/BFD perspective, regardless of whether UE supports BWP operation without bandwidth restriction, RAN4 requirements of BM/RLM/BFD only apply if target RS is within UE active BWP; and how UE to perform BM/RLM/BFD is left to UE implementation.
· Option 1a (Apple): 
· Specifically, provide following information to RAN2: 
	
	Whether active BWP contains SSB associated to the initial DL BWP
	Whether UE support CSI-RS based RLM/BFD
	Conclusion

	Scenario 1
	No
	No
	Invalid configuration. RAN4 requirement do not apply

	Scenario 2
	No
	Yes
	CSI-RS is expected to be configured within active BWP

	Scenario 3
	Yes
	Yes/No
	Valid configuration. RAN4 requirements apply



· Option 1b (CMCC, vivo(propose wider bandwidth solution only)): There are several ways for UE to perform BM/RLM BFD:
· UE can perform BM/RLM/BFD based on CSI-RS within active DL BWP, which are mandatory supported by UE.
· UE can perform BM/RLM BFD based on SSB within active DL BWP. Since legacy UE has no limitation on supported BW, there is no problem to configure a larger BWP to contain SSB.
· UE can perform BM/RLM/BFD based on its implementation if neither SSB nor CSI-RS are transmitted in the DL active BWP, e.g.
· Wide RF bandwidth, legacy UE can support 100MHz channel bandwidth, the RF bandwidth can be wider than the configure DL active BWP and can receive signals outside the active BWP (CMCC, vivo(RLM/BFD/BM and serving cell timing requirements can be met by using such solution))
· RF retuning, during the discussion of FG 6-1a, companies believe that RF retuning could be one possible implementation to support FG 6-1a. This is also possible.
· Option 2 (Qualcomm):
· From a RAN4 point of view it is feasible for the UE to perform BM/RLM/BFD when the active BWP does not contain SSB. This is also possible without having any measurement gaps configured.
· Option 3 (MediaTek, Ericsson):
· RAN4 would like to clarify that the UE cannot perform measurements without reference signals and hence the UE cannot support RLM/BFD/BM if there are no reference signals.
· Recommended WF
· TBA
· 1st round Comment collection:
	Company
	Comments

	Ericsson
	We would like to clarify that our proposal is closer to option 1 than option 3, i.e. we agree that the RAN4 BM/RLM/BFD requirements apply provided that the target RS is within the UE active BWP. Therefore, we support option 1. 

	MTK
	We have similar comment as Ericsson, that our understanding is the following ‘UE cannot perform measurements without reference signals, which is already covered by option 1. Also, we agree with the comment in option 1 hence we support option 1. 

	Qualcomm
	Some of the options are not exclusive.Option 2 seems to be a subset of Option 1b. Until now, RAN4 only considered scenarios in which the RS on which the UE performs measurements is contained within the active BWP. This was entirely based on the RAN1 agreement that some RLM-RS should be present within the active BWP. 
From a RAN4 POV, it is feasible for the UE to meet the current requirements if it maintains the RF bandwidth to cover the RS on which it should perform measurements. RAN2 question is whether this would be feasible or not. Considering the RAN4 specs, this is feasible with minimal spec changes. WE should also remember this would apply only for UEs that signal the capability of BWP without bandwidth restrictio 

	CMCC
	Option 1. In our understanding, UE can perform measurement based on its own implementation. However, RAN4 requirements only apply to the case the measurement gap is not required.
We also agree with Qualcomm’s view that UE can maintain the RF bandwidth to cover the RS, which is the same as our proposal in option 1b. 

	Apple
	We support option1.

	Xiaomi
	Support option 1.

	vivo
	As commented for Q1, existing RLM/BFD requirements can also be applicable to BWP operation without SSB if UE supporting this capability. Of course, no requirements will not apply for UE only supporting based BWP operation with SSB if no reference signal in the BWP for RLM/BFD.
For UE supporting BWP operation without SSB, it can operate with larger RF channel BW containing the SSB. All existing requirements for BWP operation with SSB can be met by such UE implementation. In our view, this is only feasible UE implementation for BWP operation without SSB which has no or minimum spec impact.

	Huawei  
	Support option 1 with the following update:
· from BM/RLM/BFD perspective, regardless of whether UE supports BWP operation without bandwidth restriction, RAN4 requirements of BM/RLM/BFD only apply if target RS is within UE active BWP; and how UE to perform BM/RLM/BFD in the scenario where the active BWP does not contain SSB is left to UE implementation.
On option 1a, we think RAN4 only needs to address the scenario mentioned in the RAN2 LS, i.e. the active BWP does not contain SSB, and there is no need to discuss other scenarios. 
On option 1b, we understand bullet 1 (using CSI-RS) and bullet 2 (configuring BWP with SSB) can enable UE to perform RLM/BFD/BM measurement with RAN4 requirements, but they are not addressing the scenario mentioned by RAN2. The scenario mentioned by RAN2 is that there is no SSB or CSI-RS in the BWP (or there is CSI-RS but UE does not support CSI-RS based RLM/BFD). Bullet 3 is technically fine, but there is no RAN4 requirement, so it is basically up to UE implementation, and this should be made clear to RAN2.
On option 2, we agree that it can be feasible without interruption or gap, but there is no RAN4 requirement, so it is basically up to UE implementation to perform RLM/BFD/BM in such a scenario, and this should be made clear to RAN2. Simply saying “feasible” does not reflect the full picture.
On option 3, we understand the controversial part is whether SSB outside active BWP should be considered as “reference signals”, and we think it may be possible for UE to perform RLM/BFD/BM measurement on the SSB outside active BWP, but there is no RAN4 requirement. 

	Nokia
	Option 1 although this view is independent from ‘If the answer to question 1 is that this is not valid’. Hence, our view here is option 1 while the configuration in in Q1 may not be invalid but will lead to that the UE behavior is undefined.

	ZTE
	We support the option 2,   UE has reported the capability bwp-WithoutRestriction to network, then UE could perform BM/RLM/BFD outside of active BWP,  as mentioned by Qualcomm that 
if UE maintains the RF bandwidth to cover the RS on which it should perform measurements, then it’s feasible to perform BM/RLM/BFD outside of active BWP.
If question is invalid, then if network has the configuration that SSB outside of active BWP, then what’s ue behavior in practice, from our understanding, with capability 6-1a reported, then it’s still feasible to do RLM/BM/BFD functionality.



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

	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.
Sub-topic 2-1 Reply to LS of BWP operation without bandwidth restriction
	
	Status summary 

	Issue 2-1 (Question 1 in LS): Whether it is a valid scenario in the standard to support the operation of BWP without SSB where the UE does not perform BM/RLM/BFD due to the lack of necessary reference signal (SSB and CSI-RS) in the active BWP.

	Tentative agreements:
· Option 1 (Huawei, Apple (for SpCell), Qualcomm, vivo, MTK, CMCC, Xiaomi, vivo, ZTE): 
· Answer to Q1 that the concerned scenario is invalid from RAN4 requirements point of view.
Candidate options:
· Option 1 (Huawei, Apple (for SpCell), Qualcomm, vivo, MTK, CMCC, Xiaomi, vivo, ZTE): 
· Answer to Q1 that the concerned scenario is invalid.
· Option 1a (Apple): 
· For SpCell, 
· RAN4 considers this an invalid scenario.
· For SCell, 
· If UE is configured to perform BM/BFD while the RS is outside active BWP, RAN4 requirements do not apply. RAN4 considers this an invalid scenario.
· If UE is not configured to perform BM/BFD, it is a valid scenario for network to configure a DL BWP which does not contain SSB associated to the initial DL BWP.
· Option 2 (Nokia):
· RAN4 would like to clarify that the UE cannot perform measurements without reference signals and hence the UE cannot support RLM/BFD/BM if there are no reference signals.
· Option 3 (Ericsson):
· The UE can be configured to operate in a BWP without SSB; however, in this case the UE is not required to meet the BM/RLM/BFD requirements defined in TS 38.133.
Recommendations for 2nd round:
· Please Nokia and Ericsson confirm if tentative agreement is acceptable in 2nd round.
· Discuss which option shall be used in the email thread for reply LS. 
· If needed, the unsolved issues would be captured in the WF 


	Issue 2-2 (Question 2 in LS): If the answer to question 1 is that this is not valid, how should the UE perform BM/RLM/BFD when the active BWP does not contain SSB.

	Tentative agreements:
· Option 1 (Apple, Huawei, CMCC, vivo, Ericsson, MTK, Xiaomi, Nokia):
· from BM/RLM/BFD perspective, regardless of whether UE supports BWP operation without bandwidth restriction, RAN4 requirements of BM/RLM/BFD only apply if target RS is within UE active BWP; and how UE to perform BM/RLM/BFD in the scenario where the active BWP does not contain SSB is left to UE implementation.
Candidate options:
· Option 1 (Apple, Huawei, CMCC, vivo, Ericsson, MTK, Xiaomi, Nokia):
· from BM/RLM/BFD perspective, regardless of whether UE supports BWP operation without bandwidth restriction, RAN4 requirements of BM/RLM/BFD only apply if target RS is within UE active BWP; and how UE to perform BM/RLM/BFD in the scenario where the active BWP does not contain SSB is left to UE implementation.
· Option 1a (Apple): 
· Specifically, provide following information to RAN2: 
	
	Whether active BWP contains SSB associated to the initial DL BWP
	Whether UE support CSI-RS based RLM/BFD
	Conclusion

	Scenario 1
	No
	No
	Invalid configuration. RAN4 requirement do not apply

	Scenario 2
	No
	Yes
	CSI-RS is expected to be configured within active BWP

	Scenario 3
	Yes
	Yes/No
	Valid configuration. RAN4 requirements apply



· Option 1b (CMCC, vivo(propose wider bandwidth solution only)): There are several ways for UE to perform BM/RLM BFD:
· UE can perform BM/RLM/BFD based on CSI-RS within active DL BWP, which are mandatory supported by UE.
· UE can perform BM/RLM BFD based on SSB within active DL BWP. Since legacy UE has no limitation on supported BW, there is no problem to configure a larger BWP to contain SSB.
· UE can perform BM/RLM/BFD based on its implementation if neither SSB nor CSI-RS are transmitted in the DL active BWP, e.g.
· Wide RF bandwidth, legacy UE can support 100MHz channel bandwidth, the RF bandwidth can be wider than the configure DL active BWP and can receive signals outside the active BWP (CMCC, vivo(RLM/BFD/BM and serving cell timing requirements can be met by using such solution))
· RF retuning, during the discussion of FG 6-1a, companies believe that RF retuning could be one possible implementation to support FG 6-1a. This is also possible.
· Option 2 (Qualcomm, ZTE):
· From a RAN4 point of view it is feasible for the UE to perform BM/RLM/BFD when the active BWP does not contain SSB. This is also possible without having any measurement gaps configured.
Recommendations for 2nd round:
· Please confirm if tentative agreement is acceptable in 2nd round.
· Discuss which option shall be used in the email thread for reply LS. 
· If needed, the unsolved issues would be captured in the WF 






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)



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

	R4-2210624
	Reply LS on coordination of R17 gap features
	MediaTek
	To: RAN 2; Cc: RAN 1

	R4-2210625
	Reply LS on BWP operation without bandwidth restriction
	Qualcomm
	To: RAN 2; Cc: RAN 1

	R4-2210625

	WF on R17 gap coordination and BWP operation without BW restriction
	Apple
	To capture the agreement and open issues if needed.



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2209244
	
	Reply LS on coordination of R17 gap features
	Huawei, Hisilicon
	Not Pursued
	Discuss on MTK LS

	R4-2208780
	
	Reply LS on coordination of R17 gap features
	ZTE
	Not Pursued
	Discuss on MTK LS

	R4-2209245
	
	reply LS on BWP operation without bandwidth restriction
	Huawei, Hisilicon
	Not Pursued
	Discuss on Qualcomm LS

	R4-2209916
	
	Discussion of BWP operation without bandwidth restriction
	Ericsson
	Not Pursued
	Discuss on Qualcomm LS



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

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2210624
	
	Reply LS on coordination of R17 gap features
	MediaTek
	Agreeable
	

	R4-2210625
	
	Reply LS on BWP operation without bandwidth restriction
	Qualcomm
	Postponed
	

	R4-2210626

	
	WF on R17 gap coordination and BWP operation without BW restriction
	Apple
	Revised
	Revise based on the GTW conclusion.

	
	
	
	
	
	



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

	
	
	



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
image1.wmf
0

q


oleObject1.bin

