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1. Introduction
In recent RAN plenary 99 meeting, a revised WID was approved in [1] for Rel-18 to revise the objectives of enhancement of pre-configured MGs, multiple concurrent MGs and NCSG as follows:
	(1) Enhancements of pre-configured MGs, multiple concurrent MGs and NCSG 
· [bookmark: _Hlk114141673]Define RRM requirements for UEs configured with a combination of pre-configured MGs, and/or concurrent MGs and/or NCSG [RAN4]
· Prioritize at least joint requirements for UE configured with
· [bookmark: _Hlk95478656]Case 1: Pre-configured MG(s) and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a Pre-configured MG)
· Case 2: NCSG and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a NCSG)
· [bookmark: _Hlk129201484]Note 1: Gaps that are configured for NTN are precluded in this WICase 1 and Case 2
· Note 2: The requirement discussions on tThe scenarios that NCSG is considered in Case 1 and that Pre-configured MG is considered in Case 2 will be started after RAN#99are precluded in this WI.
· Note 3: Prioritization among other possible combinations of pre-configured MG, concurrent MG, NTN gaps and NCSG can be discussed after RAN#99100
· Note 4: This WID does not include any inter-working with MUSIM gaps


Based on the revised WID achieved in RAN plenary 99, it seems that the scope for this WI is more clear and limited, the following points should be noticed:
· NTN MG is not considered in this WI. 
· NCSG is not considered in Case 1, and pre-configured MG is not considered in Case 2. This means the big joint between pre-configured MG, NCSG and concurrent MGs is not considered in this WI.
· Other possible combinations can be discussed after RAN#100. 
· MUSIM gap is not considered in this WI.
So for the future discussion, all these points should be seemed as premise. So that RAN4 can put efforts on the issues within the revised scope.
Around Case 1 in the WI, the following agreements were achieved in [2] during106 meeting:
	Sub-topic 3-1: Scope and combinations
Issue 3-1-1: [Case 1] Whether to consider a new capability for Pre-MG + Pre-MG in an FR  
< Agreement from online session >:  
· It is up to UE capability to support the simultaneous activation/deactivation of two Pre-MGs in the same FR.
[bookmark: _Hlk128646823]Issue 3-1-2: [Case 1] Detail measurement gaps combinations for UE supporting per-FR gap  
< Agreement >:  
· Gap combination configuration of case 1 can use gap combination of concurrent gaps defined in TS38.133 table 9.1.8-1 as formatting baseline with the clarification that each configured gap can be Pre-MG or Type-2 MG.
· FFS details and notes.
Sub-topic 3-2: Pre-MGs activation/deactivation procedure
Issue 3-2-1: [Case 1] Define definitions for simultaneous and non-simultaneous Pre-MGs activation/deactivation for Pre-MG + Pre-MG  
< Agreement >:  
· Definitions for simultaneous and non-simultaneous multiple Pre-MGs activation/deactivation
· In simultaneous case, the multiple Pre-MGs activation/deactivation duration are fully or partially overlapping (before any potential delay extension) in time.
· In non-simultaneous case, the multiple Pre-MGs activation/deactivation duration are not overlapping (before any potential delay extension) in time.
· FFS the requirements, e.g., triggered by the same or different commands.
Issue 3-2-2: [Case 1] Whether to support simultaneous and non-simultaneous Pre-MGs activation/deactivation for Pre-MG + Pre-MG  
< Agreement >: 
· Follow agreement from issue 3-1-1.
Issue 3-2-5: [Case 1] Whether to extend the delay for non-simultaneous activation/deactivation for Pre-MG+Pre-MG  
< Agreement >:  
· For the non-simultaneous two Pre-MGs activation/deactivation case, the existing Rel-17 Pre-MG (de)activation delay requirements can be reused.
Sub-topic 3-3: Collision handling
Issue 3-3-2: [Case 1] Whether to consider equal priority?  
< Agreement >:  
· No requirements are defined for equal priority in Pre-MG with concurrent gaps.
Issue 3-3-3: [Case 1] If equal priority is supported whether to consider gap sharing rule when the two gaps are with equal priority?  
< Agreement >:  
· Based on the outcome of issue 3-3-2, no further discussion is needed.
Issue 3-3-4: [Case 1] dynamic collisions definition  
< Agreement from online session>:  
· Dynamic collisions are gap collisions involving at least one [activated] pre-configured MG, where gap instances of other MGs (which has lower priority) are dropped.
· [activated] is based on the assumption that only activated Pre-MG can cause collisions.
Sub-topic 3-4: Other Rel-17 rules to be revisited
Issue 3-4-1: [Case 1] Explicit and implicit association  
< Agreement >:  
· RAN4 shall not define implicit association of intra-frequency layers with Pre-MG (i.e. the priority of a Pre-MG which concurrent with other gaps should be up to network assignment).
Issue 3-4-2: [Case 1] Pre-MG association clarification  
Moderator’s note: This issue is currently being discussed in Rel-17 measurement gap enhancements during the maintenance phase, hence RAN4 should postpone the discussion on this issue until it is resolved in Rel-17 measurement gap enhancements.
< Agreement >:  
· Postpone until this issue is resolved in Rel-17 measurement gap enhancements maintenance.


Great progress were achieved during last meeting, while still some issues were suspending. In this document, we provide some further analysis on the Case 1 of the joint consideration of enhancements of pre-configured MGs, multiple concurrent MGs and NCSG, focus on the following aspects.
· Scope and combinations
· Pre-MGs activation/deactivation procedure
· Collision handling
· Requirements
2. Discussion
2.1 Scope and combinations
In 104bis meeting, for the sake of convenience, the following two definitions were identified in [3]:
	· Type-1 MG: Gap(s) configured via GapConfig without suffix
· Type-2 MG: Gap(s) configured via GapConfig-r17 without preConfigInd-r17 or ncsgInd-r17 


So we call the legacy R15/16 gap as Type-1 MG and the R17 concurrent gap as Type-2 MG. In our opinion, Case 1 can cover the following combinations between Type-1 MG, Type-2 MG and pre-configured MG.
· Type-1 MG + pre-configured MG
· Type-2 MG + pre-configured MG
· Pre-configured MG + pre-configured MG 
Around all the candidates, whether pre-configured MG + pre-configured MG in an FR is supported, some companies have some concerns, we provide our analysis about this combination.
Whether pre-configured MG + pre-configured MG in an FR is supported with/without UE capability
After the discussion in last meeting, it has been approved that whether pre-MG + pre-MG in an FR can be supported, it is up to UE capability to support the simultaneous activation/deactivation of two Pre-MGs in the same FR. For this agreements, we believe some additional clarification is necessary.
Firstly, for the combination of pre-MG + pre-MG in an FR, this only belongs to the scenario discussion, not referring to any exact requirements, so the support or not support of such combination should consider all possible issues, such as the simultaneous/non-simultaneous activation/deactivation issue. Since until right now not any case between simultaneous/non-simultaneous activation/deactivation was excluded, furthermore not any down-selection between them was referred to. So to our understand, if RAN4 decides to support the combination of pre-MG + pre-MG, both simultaneous/non-simultaneous activation/deactivation cases should be involved in. Furthermore, considering the activation/deactivation switching can be semi-statically configured by NW, or dynamically determined by UE based on the UE autonomous rules, so it is hard to avoid such parallel activation/deactivation switching of two pre-configured MGs. As analyzed above, for the case of simultaneous multiple pre-configured MGs activation/deactivation happening, introducing additional UE capability.
Observation 1: Since the activation/deactivation of pre-configured MG can be semi-statically configured by NW or dynamically determined by UE based on the UE autonomous rules, it is hard to avoid such parallel activation/deactivation switching between multiple pre-configured MGs.
Then, we can see the necessary UE capability. Since only the UE capability to support the simultaneous activation/deactivation of pre-MG + pre-MG in an FR was identified, so we can conclude the following observation.
Observation 2: Since the support of pre-MG + pre-MG in an FR only depends on the UE capability of supporting the simultaneous activation/deactivation, which means not additional UE capability is needed to support the non-simultaneous activation/deactivation case of pre-MG + pre-MG in an FR.
2.2 Pre-MGs activation/deactivation procedure
When the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion
Under case 1, no matter for the case of pre-MG + pre-MG or the case of pre-MG + Type-1/Type-2 MG, the overlapping is possible between the pre-MG activation/deactivation procedure and the other MG occasion. Before we decide the collision handling, we should firstly align companies’ view regarding to the definition of collision between the pre-MG activation/deactivation procedure and the other MG occasion. The collision means the pre-MG activation/deactivation procedure is physically overlapping with the other MG occasion fully or partially in time domain.
Proposal 1: The collision between the pre-MG activation/deactivation procedure and the other MG occasion can be defined as: the pre-MG activation/deactivation procedure is physically overlapping with the other MG occasion fully or partially in time domain.
To handle such kind of overlapping, based on the discussion during last meeting, multiple solutions can be considered:
· Solution 1: Applying priority rule to drop either the pre-MG activation/deactivation procedure or the other MG occasion
· Solution 2: Delay the pre-MG activation/deactivation procedure to avoid such collision
· Solution 3: Mix of Solution 1 and 2.
In our opinion, compared with a MG occasion, the pre-MG activation/deactivation procedure should be prioritized since which would impact multiple aspects later, such as whether the subsequent measurement associated with this pre-configured MG can be performed, whether the subsequent data transmission can be allowed and so on. So the activation/deactivation should be firstly guaranteed. However the actual priority orders between the pre-MG and the other MG is configured by NW through RRC signaling according to the exact demand, so from the perspective of signalling configuration, it is possible that the pre-MG is prioritized than the other MG, and vice versa. So as to guarantee the pre-MG activation/deactivation procedure as much as possible, the solution for the case of the pre-MG is de-prioritized by the other MG via NW signalling configuration should be considered carefully. Under such case, Solution 2 is a good choice, i.e. delay the 5 ms processing latency until the ending of the other MG occasion, so the new status of the pre-MG would begin after 5 ms from the other MG occasion. The proximity condition 4 ms between multiple activated MG occasions can be satisfied with such pre-MG activation/deactivation procedure delay. In a word, Solution 3 is preferred. To be more clearly, the whole solution can be summarize:
· If the priority of pre-MG is higher than the other MG, applying priority rule, i.e. pre-MG activation/deactivation procedure prioritizes the other MG occasion, so the other MG occasion is dropped;
· If the priority of pre-MG is lower than the other MG, the other MG occasion is kept. Furthermore the pre-MG activation/deactivation procedure(5ms) is delayed until the other MG occasion ends. After the 5ms of the pre-MG activation/deactivation procedure finish, new status of pre-MG takes effect.
Proposal 2: The collision handling between the pre-MG activation/deactivation procedure and the other MG occasion is suggested as follows:
· If the priority of pre-MG is higher than the other MG, applying priority rule, i.e. pre-MG activation/deactivation procedure prioritizes the other MG occasion, so the other MG occasion is dropped;
· If the priority of pre-MG is lower than the other MG, the other MG occasion is kept. Furthermore the pre-MG activation/deactivation procedure(5ms) is delayed until the other MG occasion ends. After the 5ms of the pre-MG activation/deactivation procedure finish, new status of pre-MG takes effect.
Once the collision handling determined, the UE behavior should be further identified. For the former case, i.e. the case of the other MG occasion is dropped, then the associated MO(s) accordingly be canceled. For the latter case, since the pre-MG activation/deactivation procedure(5ms) is delayed, so during the overlapping occasion of the other MG, for the pre-MG, in fact the actual pre-MG status switch does not start yet, however the trigger events has already happened. So even though the pre-MG can not enter to new status, the old status of the pre-MG is not suitable for current situation. So the UE behavior should be as possible as conservative. Therefore only the MO(s) which can be performed both out of and within the pre-MG can be measured, of course only the MO(s) associated with the pre-MG is considered.
Observation 3: If the pre-MG activation/deactivation procedure is delayed since of collision with the other MG occasion, during the overlapping occasion of the other MG, for the pre-MG, in fact the actual pre-MG status switch does not start yet, however the trigger events has already happened. Even though the pre-MG can not enter to new status, the old status of the pre-MG is not suitable for current situation.
Proposal 3: Regarding to the UE behavior, it is preferred:
· For the former case, i.e. the case of the other MG occasion is dropped, then the MO(s) associated with this MG accordingly be canceled at this MG occasion.
· For the latter case, i.e. the pre-MG activation/deactivation procedure is delayed, during the overlapping occasion of the other MG, Within the MO(s) associated with the pre-MG, only the MO(s) which can be performed both out of and within the pre-MG can be measured.
Whether to extend the delay for simultaneous activation/deactivation for Pre-MG+Pre-MG
Regarding to this issue, the following options were proposed during last meeting:
	· Option 1:
If statuses of the two Pre-MGs are changed simultaneously, e.g. due to the same event, existing Pre-MG (de)activation delay requirements can be reused.
· Option 1a: 
· Based on condition that a UE capability of the combination of pre-MG + pre-MG in an FR is introduced.
· Option 2: 
The simultaneous multiple Pre-MGs activation delay (due to same event) equals multiple BWPs/SCells/RRC reconfiguration delay plus the additional post-processing time T.


In last meeting, the definition of simultaneous and non-simultaneous multiple pre-MG activation/deactivation have been identified. With such definitions, it is convenient to discuss further more.
During last meeting, the majority prefers Option 1. We are not sure why the additional post-processing time T is needed. To our understand, once the UE supports two simultaneous pre-MG activation/deactivation procedures, which means from the point of UE implementation, the UE can perform multiple activation/deactivation procedures in parallel, so no need any additional processing time. Reusing the existing pre-MG (de)activation delay requirements is fine.
Proposal 4: For the UE supporting two simultaneous pre-MG activation/deactivation procedures, the UE can perform multiple activation/deactivation procedures in parallel, so no need any additional processing time. Reusing the existing pre-MG (de)activation delay requirements is fine.
2.3 Collision handling
Whether consider the collision including deactivated pre-configured MG
Around this issue, our original view is to stick on the agreed baseline in R4-2214346, i.e. only considering activated pre-configured MG for collision handling. However after the discussion during last meeting, now we believe the consideration of collision including deactivated pre-MG makes sense.
If consider the collision including deactivated pre-MG, then depend on the priority order between the deactivated pre-MG and the other MG, there are two possibilities:
· If the deactivated pre-MG has higher priority
The other MG occasion should be dropped, the associated MO(s) should also be canceled. While the deactivated pre-MG is kept, in fact the MO(s) associated with the deactivated pre-MG and can be measured without MG are kept. So the UE only measures the MO(s) associated with the deactivated pre-MG provided that such MO(s) can be measured without MG. For the MO(s) associated with the deactivated pre-MG but failed to measure without MG, no measurement performed. 
· If the deactivated pre-MG has lower priority
The deactivated pre-MG should be dropped. The MO(s) associated with the other MG can be measured on the MG occasion. Regarding to the MO(s) associated with the deactivated pre-MG, similar as the case of no pre-MG existence or the pre-MG canceled case, the UE only measures the MO(s) associated with the deactivated pre-MG provided that such MO(s) can be measured without MG. For the MO(s) associated with the deactivated pre-MG but failed to measure without MG, no measurement performed.
Between the above two possibilities, for the MO(s) associated with the deactivated pre-MG, same handling applied. However for the MO(s) associated with the other MG, different handling applied depending on the priority order. So the measurement handling can be more flexible compared with the case that not allowing such collision. For the case of not allowing such collision, the only solution is that NW has to avoid such collision. 
Proposal 5: If considering the collision including deactivated pre-MG, different handling would be applied depending on the priority order between the deactivated pre-MG and the other MG, more flexibility can be achieved. While if not considering such collision, the only solution is that NW has to avoid such collision.
Furthermore, to our understand, even such collision is allowed, not any additional UE capability referred to. Only need to identify the UE measurement behavior.
Proposal 6: Even such collision is allowed, not any additional UE capability referred to. Only need to identify the UE measurement behavior.
Whether to define a new UE capability for dynamic collisions
In last meeting, the definition of dynamic collision is determined as: Dynamic collisions are gap collisions involving at least one [activated] pre-configured MG, where gap instances of other MGs (which has lower priority) are dropped. Accordingly, the issue of whether a new UE capability for dynamic collision needed is discussed. The following optios were proposed during last meeting:
	· Option 1:
Add a UE capability to indicate whether the UE supports Case 1 gap combinations that cause dynamic collisions.
· Details of the new capability can be FFS
· Option 2: 
No additional capability is needed to handle the dynamic collision due to Pre-MG status change if UE supports Pre-MG and ConMGs capabilities.
· Option 3: 
Postpone the discussion on dynamic collisions until the previous issues related to scenarios, supported gap combination configurations and UE capabilities are resolved.


To our understand, if the collision handling are same for the dynamic collision and non-dynamic collision, we can not see the necessity to introduce additional UE capability. In our opinion, for the dynamic collision case, the possible additional operation from UE side is to detect whether the collision happens for each gap occasion. Such operation is similar as the supporting of dynamic pre-MG. So we do not believe an additional UE capability is needed.
Proposal 7: For the dynamic collision case, the possible additional operation from UE side is to detect whether the collision happens for each gap occasion. Such operation is similar as the supporting of dynamic pre-MG. So we do not believe an additional UE capability is needed.
2.4 Requirements
Activation/deactivation delay
If multiple pre-configured gap can be activated/deactivated simultaneously, then maybe some update based on the Rel-17 activation/deactivation delay should be additionally considered since of such simultaneous activation/deactivation processing. 
The activation/deactivation switching can be indicated through RRC signalling by NW or autonomously determined by UE based on the specified UE autonomous rule in R17. But no matter triggered through which method, the fundamental reason is some update happening, e.g. the active BWP switching, the MO configuration update, the SCell activation/deactivation/addition/removal. Such update would change the relation between the frequency range of the target cell RS and the working bandwidth in the serving cell. So the demand for MG would change. During the activation/deactivation switching period, UE needs to prepare for the measurement on the next SMTC, prepare the scheduling of RF chain tuning/retuning and so on.
In our opinion, if a UE capability of whether the combination of pre-configured MG + pre-configured MG in an FR is determined to introduce, which means UE is capable to perform multiple activation/deactivation procedure in parallel, then it seems that we do not need to extend the switching latency. So we prefer to reuse the R17 activation/deactivation switching delay.
[bookmark: _GoBack]Proposal 8: Since the UE capability of supporting simultaneous pre-MG multiple activation/deactivation procedure has been identified, for the UE capable of such capability, the UE is capable to perform multiple activation/deactivation procedure in parallel, so we prefer to reuse the R17 activation/deactivation switching delay.
3. Conclusion
In this contribution, we have the following proposals for joint consideration around Case 1:
Observation 1: Since the activation/deactivation of pre-configured MG can be semi-statically configured by NW or dynamically determined by UE based on the UE autonomous rules, it is hard to avoid such parallel activation/deactivation switching between multiple pre-configured MGs.
Observation 2: Since the support of pre-MG + pre-MG in an FR only depends on the UE capability of supporting the simultaneous activation/deactivation, which means not additional UE capability is needed to support the non-simultaneous activation/deactivation case of pre-MG + pre-MG in an FR.
Proposal 1: The collision between the pre-MG activation/deactivation procedure and the other MG occasion can be defined as: the pre-MG activation/deactivation procedure is physically overlapping with the other MG occasion fully or partially in time domain.
Proposal 2: The collision handling between the pre-MG activation/deactivation procedure and the other MG occasion is suggested as follows:
· If the priority of pre-MG is higher than the other MG, applying priority rule, i.e. pre-MG activation/deactivation procedure prioritizes the other MG occasion, so the other MG occasion is dropped;
· If the priority of pre-MG is lower than the other MG, the other MG occasion is kept. Furthermore the pre-MG activation/deactivation procedure(5ms) is delayed until the other MG occasion ends. After the 5ms of the pre-MG activation/deactivation procedure finish, new status of pre-MG takes effect.
Observation 3: If the pre-MG activation/deactivation procedure is delayed since of collision with the other MG occasion, during the overlapping occasion of the other MG, for the pre-MG, in fact the actual pre-MG status switch does not start yet, however the trigger events has already happened. Even though the pre-MG can not enter to new status, the old status of the pre-MG is not suitable for current situation.
Proposal 3: Regarding to the UE behavior, it is preferred:
· For the former case, i.e. the case of the other MG occasion is dropped, then the MO(s) associated with this MG accordingly be canceled at this MG occasion.
· For the latter case, i.e. the pre-MG activation/deactivation procedure is delayed, during the overlapping occasion of the other MG, Within the MO(s) associated with the pre-MG, only the MO(s) which can be performed both out of and within the pre-MG can be measured.
Proposal 4: For the UE supporting two simultaneous pre-MG activation/deactivation procedures, the UE can perform multiple activation/deactivation procedures in parallel, so no need any additional processing time. Reusing the existing pre-MG (de)activation delay requirements is fine.
Proposal 5: If considering the collision including deactivated pre-MG, different handling would be applied depending on the priority order between the deactivated pre-MG and the other MG, more flexibility can be achieved. While if not considering such collision, the only solution is that NW has to avoid such collision.
Proposal 6: Even such collision is allowed, not any additional UE capability referred to. Only need to identify the UE measurement behavior.
Proposal 7: For the dynamic collision case, the possible additional operation from UE side is to detect whether the collision happens for each gap occasion. Such operation is similar as the supporting of dynamic pre-MG. So we do not believe an additional UE capability is needed.
Proposal 8: Since the UE capability of supporting simultaneous pre-MG multiple activation/deactivation procedure has been identified, for the UE capable of such capability, the UE is capable to perform multiple activation/deactivation procedure in parallel, so we prefer to reuse the R17 activation/deactivation switching delay.
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