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Introduction
Joint working of pre-MG and con-MG are discussed in RAN4#105, and the outcomes are captured in [1]. Based on [1], the following issues need to be further discussed.
· MG association
· Collision handling
· RRM requirements
· UE capability 
· Scope and scenario
In this paper we will provide our views on open issues for joint working of pre-MG and con-MG.
Discussion
MG association
	Issue 3-3-1: [Case 1] Explicit and implicit association  
< Agreement >:  
· RAN4 to focus on high-level issue and discuss whether to consider implicit association of intra-frequency layers with Pre-MG?
· Option 1: RAN4 shall not define implicit association of intra-frequency layers with Pre-MG (RAN4 to extend the explicit association from Rel-17 MGE for defining Case 1 requirements).
· Option 2: RAN4 shall consider defining implicit association of intra-frequency layers with Pre-MG.


We support option 1.
In last meeting, some companies propose to consider implicit gap association as one optimization for pre-MG, where intra-frequency MOs are implicitly associated to the pre-MG and other MOs are implicitly associated to normal MG if intra-frequency MOs do not require MG. We do not support such optimization. It can result in inconsistency between NW configuration and UE assumption. Also, it does not work for the scenario with pre-MG + pre-MG, or the RRC signalling based pre-MG (de)activation. On the other hand, we do not see clear gain compared to NW implementation-based solution, i.e. the same technical effect can be achieved if NW configures intra-frequency MOs associated with the pre-MG and inter-frequency MOs with the normal MG.
Proposal 1: RAN4 not to define implicit association of intra-frequency layers with pre-MG.
	Issue 3-3-2: [Case 1] Pre-MG association clarification  
< Wayforward >:  
· FFS: When NW configures a Pre-MG and a Type-2 MG in ConMGs, RAN4 to further study whether to clarify the UE's behaviour in the following scenarios:
· FFS: the MO associated with an activated Pre-MG which doesn’t need to be measured within gap
· FFS: the MO associated with a deactivated Pre-MG


We think it is meaningful to clarify the UE behaviour in the two scenarios.
RAN4 has defined two categorizations of measurements related to MG. 
· with and without MG: whether the measurement can be performed when no MG is configured
· within and outside MG: whether the measurement is counted in CSSF within gap 
We believe the two sub-bullets are both about measurement without MG. It is not mentioned in the second sub-bullet, but if the measurement is with MG, the associated pre-MG cannot be deactivated.
For measurement without MG, the Rel-15 behaviour is that 
· when SMTC is partially overlapped with MG, the measurement is performed outside MG;
· when SMTC is fully overlapping with MG, the measurement is performed within MG.
For measurement without MG and considering Rel-17 con-MG, our view is that 
· when SMTC is partially overlapped with the union of the two MGs, the measurement is performed outside MG, no matter whether or which MG the MO is associated to;
· when SMTC is fully overlapping with the union of the two MGs, the measurement is performed within MG, and more specifically, within the MG that the MO is associated to.
For Rel-18 Case 1 with pre-MG + type-2 MG, when the pre-MG is activated, the Rel-17 behaviour can be applied; when the pre-MG is deactivated, whether the Rel-17 behaviour can apply depends on whether deactivated pre-MG is considered for collision handling, which is discussed in the next section. We suggest to come back to this issue after collision handling is settled down.
[bookmark: _Hlk123637439]Proposal 2: In Case 1 with pre-MG + type-2 MG, for measurement without MG,
· when the pre-MG is activated, the following Rel-17 behaviour can be applied
· when SMTC is partially overlapped with the union of the two MGs, the measurement is performed outside MG, no matter whether or which MG the MO is associated to;
· when SMTC is fully overlapping with the union of the two MGs, the measurement is performed within MG that the MO is associated to.
· when the pre-MG is deactivated, RAN4 to decide the UE behavior after concluding how to handle deactivated pre-MG in collision handling
Collision handling
	Issue 3-2-1: [Case 1] Required changes for Pre-MG on collision  
< Wayforward >:  
· FFS whether RAN4 to consider overlapping both for activated Pre-MG and deactivated Pre-MG for applying priority rules. 
· Other enhancements are not precluded.
· If no consensus can be achieved in the future, we stick to the agreed baseline in R4-2214346.


In last meeting, some companies suggested to consider deactivated pre-MG in collision handling. Although it is reverting the baseline from RAN4#104-e in R4-2214346, we think it makes sense.
One point is that the priority is essentially configured for the MO associated to a MG, so when a high priority pre-MG is deactivated, it does not mean the associated measurements should be of de-prioritized compared to those associated to the other colliding MG with low priority. 
Proposal 3: De-activated pre-MG is considered in collisions handling.
	Issue 3-2-2: [Case 1] Whether to consider gap sharing rule  
< Agreement >:  
· Gap sharing rules shall not be considered when the two gaps are with different priority.
< Wayforward >:  
· [bookmark: _Hlk119508266]FFS whether RAN4 to consider the gap sharing rule when two gaps configured with equal priority. 
· TBD a deadline to cut off the discussion


In Rel-17 con-MG, the requirements are defined for the scenario where colliding MGs have different priorities. It is unclear why RAN4 needs to consider equal priority case when one or both of the colliding MGs are pre-MG. Unless there is clear justification, we prefer to stick to Rel-17 baseline and not consider equal priority case.
Proposal 4: RAN4 not to consider two colliding MGs with equal priority in Case 1.
	Issue 3-2-3: [Case 1] When the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion  
< Wayforward >:  
· FFS the options.


The main issue is whether UE shall drop the collided type-2 MG occasion, when it is overlapped with the (de)activation procedure of the concurrent pre-MG.
In our view, the reason to drop a component gap of con-MGs is that it is colliding with another component gap which has higher priority. Therefore, in non-colliding case as shown in Figure 1(a), the type-2 MG should be kept even it is overlapping with (de)activation procedure of the pre-MG. 
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Figure 1: Examples where type-2 MG overlaps with (de)activation procedure of pre-MG
What may need to be clarified is the case when type-2 MG is colliding with a pre-MG that has higher priority and when the type-2 MG is overlapping with the (de)activation procedure of pre-MG, as shown in Figure 1(b). In this case, the status of the pre-MG is in transition, i.e. UE may consider pre-MG as activated or deactivated, and depending on whether de-activated pre-MG will be considered for collision handling or not, UE behaviours may be different. We suggest to come back to this issue after concluding how to handle deactivated pre-MG in collision handling.
Proposal 5: RAN4 to decide UE behaviour when pre-MG (de)activation procedure is overlapped with occasion of the other MG after concluding how to handle deactivated pre-MG in collision handling.  
	Issue 3-2-4: [Case 1] dynamic collisions  
< Wayforward/Agreement >:  
· Support of gap combinations including pre-configured MGs (Case 1) that cause dynamic collisions will be subject to new UE capability(ies).
· FFS: Dynamic collisions are gap collisions involving a pre-configured MG, where gap instances of other MGs are dropped.
· FFS: Gap combinations that cause dynamic collisions when at least one Pre-MGs with higher priority are involved in gap collision.
· FFS: Gap combinations that does not cause dynamic collisions when at most one Pre-MG involved in the gap collision, and the Pre-MG is assigned the lowest priority level among all the colliding gaps.
· FFS: Define separate UE capability for the scenario where pre-MG is colliding with the other component gap and pre-MG has higher priority


It was agreed that support of Case 1 with dynamic collision is subject to new UE capability, and the question is what is considered as dynamic collision. In our view, all the sub-bullets under FFS are technically same but just in different wordings. 
However, whether dynamic collision occurs also depends on whether de-activated pre-MG will be considered for collision handling or not. If yes, there will be no dynamic collision.
Proposal 6: Discuss dynamic collisions after concluding whether de-activated pre-MG will be considered for collision handling or not.
	Issue 3-5-2: Priority rules related issues  
< Wayforward >:  
· FFS.


In last meeting, some companies propose to consider priority assignment based on the associated MOs. We do not support this optimization. In our view, the NW configured priority as defined in Rel-17 is reliable and sufficient. If NW would like to prioritize a certain MO (e.g. PCell MO), it could configure the associated MG as highest priority. We understand that this may not provide full flexibility when NW wants to use more than 2 priorities in a dynamic way, but we believe in most cases NW implementation based solution is sufficient. On the other hand, such dynamic changing of MG priority may create inconsistency between NW and UE, and increase UE complexity.
Proposal 7: RAN4 to stick to NW configured priority for Case 1.
RRM requirements
	Issue 3-1-3: [Case 1] Whether to support the following scenarios for Pre-MG + Pre-MG  
< Wayforward >:  
· FFS: RAN4 should further study the activation/deactivation options for Pre-MG + Pre-MG
· Option 1: Simultaneous multiple Pre-MGs activation/deactivation
· Option 2: Non-simultaneous multiple Pre-MGs activation/deactivation
Issue 3-1-4: [Case 1] Whether to revisit the Con-MGs rules among the following Pre-MG status change  
< Wayforward >:  
· Activation/activation
· Activation/deactivation
· Deactivation/deactivation
· Deactivation/activation
Issue 3-2-5: [Case 1] Activation/deactivation delay  
< Wayforward >:  
· Option 1: RAN4 shall extend the activation when multiple Pre-MG are activated.
· FFS whether condition is needed.
· FFS: if statuses of multiple Pre-MGs are changed due to the different events, e.g. before completion of the first (de)activation the second Pre-MG is (de)activated, additional delay is expected.
· Option 2: RAN4 shall reuse the Pre-MG (de)activation delay from Rel-17 when the (de)activation procedures of multiple pre-MG overlap.
· FFS whether condition is needed.
· FFS: 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.


In our view, all the scenarios listed for Issue 3-1-3 and 3-1-4 could be addressed by Issue 3-2-5, and we support option 1 for Issue 3-2-5.
Although the status of each pre-MG is independently controlled based on the associated MOs or based on the respective NW indications, we believe what are concerned in pre-MG (de)activation is the final scheduling of data Tx/Rx and measurement related to a MG, and this also depends on the status of the other MG. 
When the (de)activation procedures of two pre-MGs overlap, during the (de)activation procedure of MG#1, the new status of MG#2 may not be considered and vice versa, no matter if the two procedures are simultaneous (fully overlap) or non-simultaneous (partially overlap). In worst case, UE may need time to determine the final scheduling of data Tx/Rx and measurement based on the new status of both MGs after the completion of each individual MG, as shown in Figure 2.
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Figure 2: Example of overlapping (de)activation procedure of two pre-MGs
Proposal 8: If (de)activation procedure of two pre-MGs overlap, the (de)activation for both pre-MGs are completed at T+X, where T is the time when both individual (de)activation are completed.
	Issue 3-4-1: [Case 1] Measurement delay requirements  
< Agreement >:  
· The options can be captured in high-level as below
· The measurement requirements with concurrent MGs defined in Rel-17 can be reused except that only activated gaps are considered when defining CSSF, Kp and Kgap and P factor
· A scaling factor Kgap needs to be account for collisions with other measurement gaps
· CSSF for each component gap is defined separately
· FFS whether to consider additional applicability to the requirements.


When the status of pre-MG is changed, it can result at changes to measurements, including 
· measurement performed with the pre-MG when it is activated
· measurement outside MG and L1 measurement, and
· measurement with the other component MG. 
The first one was already addressed in Rel-17 with the following requirements.
If the Pre-MG status changes during a measurement period of a measurement that can be performed without and within measurement gaps, the UE is allowed to restart the measurement.
If the Pre-MG status changes from activated to deactivated during a measurement period of a measurement that can only be performed within measurement gaps, the measurement requirements do not apply.
[bookmark: _Hlk117583723]For the other two, we understand that when the measurement period requirements, e.g. Kp, Kgap, CSSF or P factors, for a measurement is changed due to status change of the pre-MG, UE may re-schedule the measurement, and the measurement period requirements should not apply. In other words, UE should be allowed to restart the measurement and fulfill the measurement period requirements with new Kp, Kgap, CSSF or P factors.
Proposal 9: When the measurement period requirements for a measurement are changed due to status change of a pre-MG, the measurement period requirements should not apply, and UE is allowed to restart the measurement.
UE capability
	Issue 3-1-1: [Case 1] Whether to consider Pre-MG + Pre-MG in an FR  
< Agreement >:  
· Narrow down options to Option 1 and 1a.
· Option 1: Yes
· Option 1a: Yes, with UE capability
Issue 3-1-2: [Case 1] Discussion on UE signalling capability  
< Wayforward >:  
· FFS: Signalling capability shall be defined:
· Option 1: A unified capability to indicate support of case 1, including Pre-MG + Type-2 MG and Pre-MG + Pre-MG
· Option 2: Two separate capabilities to indicate support of Pre-MG + Type-2 MG and Pre-MG + Pre-MG.
· Option 3: Others.
Issue 3-5-1: New flag  
< Wayforward >:  
· FFS whether RAN4 shall ask RAN2 to define a new flag for concurrent Pre-MG.


First, we think a basic UE capability is needed to indicate whether UE supports Case 1 or not. Besides, if dynamic collision occurs (depending on whether de-activated pre-MG will be considered for collision handling or not), we suggest to define a separate UE capability to indicate whether UE supports dynamic collision or not. We have no strong view whether to define a separate UE capability for pre-MG + pre-MG.
Proposal 10: Define a UE capability on whether UE supports Case 1. A separate UE capability on whether UE supports dynamic collision is defined if dynamic collision could occur. 
Scope and scenario 
	Issue 3-1-6: [Case 1] Detail measurement gaps combinations for UE supporting per-FR gap  
< Wayforward >:  
· FFS


RAN4 has defined gap combinations for con-MG in Rel-17 in cl. 9.1.8.2 of 38.133. Since it was agreed to support pre-MG + pre-MG and not to increase number of configured MGs in last meeting, the Rel-17 combination can be re-used and each MG in Rel-17 gap combination can be a pre-MG.
Proposal 11: For Case 1, the support gap combination is same as in Rel-17 (cl. 9.1.8.2 of 38.133) where each MG in a gap combination can be either a pre-MG or a type-2 MG.
Conclusions
In this paper we provided our views on open issues for joint working of pre-MG and con-MG.
Proposal 1: RAN4 not to define implicit association of intra-frequency layers with pre-MG.
Proposal 2: In Case 1 with pre-MG + type-2 MG, for measurement without MG,
· when the pre-MG is activated, the following Rel-17 behaviour can be applied
· when SMTC is partially overlapped with the union of the two MGs, the measurement is performed outside MG, no matter whether or which MG the MO is associated to;
· when SMTC is fully overlapping with the union of the two MGs, the measurement is performed within MG that the MO is associated to.
· when the pre-MG is deactivated, RAN4 to decide the UE behavior after concluding how to handle deactivated pre-MG in collision handling
Proposal 3: De-activated pre-MG is considered in collisions handling.
Proposal 4: RAN4 not to consider two colliding MGs with equal priority in Case 1.
Proposal 5: RAN4 to decide UE behaviour when pre-MG (de)activation procedure is overlapped with occasion of the other MG after concluding how to handle deactivated pre-MG in collision handling.  
Proposal 6: Discuss dynamic collisions after concluding whether de-activated pre-MG will be considered for collision handling or not.
Proposal 7: RAN4 to stick to NW configured priority for Case 1.
Proposal 8: If (de)activation procedure of two pre-MGs overlap, the (de)activation for both pre-MGs are completed at T+X, where T is the time when both individual (de)activation are completed.
Proposal 9: When the measurement period requirements for a measurement are changed due to status change of a pre-MG, the measurement period requirements should not apply, and UE is allowed to restart the measurement.
Proposal 10: Define a UE capability on whether UE supports Case 1. A separate UE capability on whether UE supports dynamic collision is defined if dynamic collision could occur. 
Proposal 11: For Case 1, the support gap combination is same as in Rel-17 (cl. 9.1.8.2 of 38.133) where each MG in a gap combination can be either a pre-MG or a type-2 MG.
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