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Introduction
RRM requirements for joint working of pre-MG and con-MG are discussed in RAN4#108, and outcomes are captured in WF [1]. Based on [1] the following issues need to be further discussed.
· Collision handling 
· Other 
In this paper we will provide our views on RRM requirements for joint working of pre-MG and con-MG.
Discussion
Collision handling  
	Issue 3-2-2: [Case 1] - [Scenario 1] Further clarification on the agreement from scenario 1?  
< Background >
· The collision scenario in this issue is depicted in the figure below:
[image: ]
< Agreement >:  
· A collision between a change in the status of a pre-configured MG (MG#1) and a gap instance happens when the change occurs ≤ 4 ms before the start or ≤ 4 ms after the end of a gap instance of an activated concurrent MG (MG#2) the Pre-MG status and dropping rule shall be applied 5ms after the overlapping MG and UE should continue the measurement within the MG#2
· TBD whether same Pre-MG activation delay requirements as Rel-17 can still be re-used
· FFS the exact wording to be captured in the specification in CR draft directly. 


For scenario 1, it was agreed to postpone the pre-MG activation to 5ms after the overlapping MG and UE should continue the measurement within the MG#2. We understand the pre-MG activation delay as in Rel-17 can still be re-used. RAN4 agreed to extend the pre-MG activation delay for fully overlapped simultaneous activation/deactivation for Pre-MG + Pre-MG, which is not applicable for the scenario.
Besides, one more condition needs to be added that the activation procedure of pre-MG ends earlier than the start of pre-MG occasion. Otherwise, following the Rel-17 spec the pre-MG should remain de-activated in the colliding occasion, and the existing priority rule applies without any change.
Proposal 1: For scenario 1, the pre-MG activation delay as in Rel-17 is re-used, and one more condition is added that the activation procedure of pre-MG ends earlier than the start of pre-MG occasion.
	Issue 3-2-3: [Case 1] - [Scenario 2] When the pre-configured MG deactivation procedure is overlapped with one of concurrent gap occasion during the dynamic collision (i.e. Pre-MG has higher priority than the MG)  
· Background:
· The collision scenario in this issue is depicted in the figure below:
[image: ]
< Way forward >:  
· FFS the options:
· Option 1: 
· Same agreement as in (scenario 1), which is Agreement of Issue 3-3-2 from WF [R4-2310175].
· Option 2: 
· When a pre-MG and a Type-2 MG collide and the pre-MG has higher priority, UE should drop the colliding Type-2 MG occasion, if 
· the deactivation procedure of pre-MG overlaps with time period T, where T starts from 4ms before the Type-2 MG occasion and ends at 4ms after the Type-2 MG occasion, and
· the deactivation procedure of pre-MG ends earlier than the start of pre-MG occasion.
· Option 2a: Additionally,
· the Pre-MG will be deactivated immediately after the Pre-MG deactivation procedure. 
· data scheduling is expected within the MG occasion colliding with the Pre-MG deactivation procedure and the Pre-MG occasion after Pre-MG deactivation procedure.


In scenario 2, following the existing deactivation delay and priority rule, UE is supposed to drop the pre-MG occasion as it is after the deactivation delay, and keep the MG occasion as it is colliding with an occasion from a deactivated MG with higher priority. However, since the pre-MG deactivation is colliding with the MG occasion, it may be too late to start the MG occasion (UE already decided to drop the MG before it knows the pre-MG is to be deactivated) and as such the MG occasion cannot be kept. No matter the MG occasion is kept or dropped, the pre-MG occasion should be dropped, so there is no need to postpone the deactivation.
Following same principle as for scenario 1, to ensure NW and UE have same understanding about MG usage, UE should be required to drop the MG occasion. 
Proposal 2: For scenario 2, UE should drop the colliding Type-2 MG occasion, and one more condition is added that the activation procedure of pre-MG ends earlier than the start of pre-MG occasion.
	Issue 3-2-4: [Case 1] - [Scenario 3] When the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion where the MG has higher priority than the Pre-MG  
· Background:
· The collision scenario in this issue is depicted in the figure below:
[image: ]
< Way forward>:  
· Option 1: Same agreement as issue 3-3-2 (scenario 1).
· Option 2: The UE continues the measurement within the overlapped concurrent gap occasion (MG#2), i.e. existing priority rule applies without any change.


In scenario 3, following the existing (de)activation delay and priority rule, UE is supposed to keep the MG occasion and drop the pre-MG occasion. We do not see any issue in applying the existing (de)activation delay and priority rule just because the pre-MG (de)activation is colliding with the MG occasion, no matter the pre-MG is being activated or deactivated. 
Proposal 3: When a pre-MG and a Type-2 MG collide and the Type-2 MG has higher priority, existing (de)activation delay and priority rule apply without any change.
	Issue 3-2-5: [Case 1] - [Scenario 4] When one pre-configured MG deactivation procedure is fully overlapped with another pre-configured MG activation procedure triggered by single BWP switching during the dynamic collision
Background:
· NW configures Pre-MG1 associated with BWP-1 and Pre-MG2 associated with BWP-2.
· When UE switches the active DL BWP from BWP-1 to BWP-2, the SSB1 associated with BWP-1 will be outside the active BWP-2, but the SSB2 associated with BWP-2 will be within the active DL BWP. The Pre-MG1 will be activated and the Pre-MG2 will be deactivated.
< Way forward >:  
· Option 1: 
· UE can still perform measurement within the overlapping gap. Activation delay is further extended to the end of the overlapping MG plus (5ms + T1).
· Option 2: 
· Follow the same agreement as scenario 1 when the Type-2 MG is replaced by an activated pre-MG.
· Option 3: 
· UE is NOT required to perform measurement within the overlapping gap. No further delay is needed. 
· Option 4: 
· No need to discuss the case when two pre-configured MGs activation procedures are overlapped during the dynamic collision.
· Option 5: 
· No gap dropping rule shall be applied (no gap collision will happen) and UE shall perform measurement within each activated Pre-MG.


In our view, scenario 4 is similar to scenario 1 and 2 with the type-2 MG replaced by a pre-MG.
Based on our analysis, scenario 1 and 2 are the only “abnormal” cases where existing (de)activation delay and priority rule cannot be applied directly. They are characterised by
· The high priority MG occasion is later than the low priority MG occasion
· The low priority MG is activated following existing (de)activation delay
Therefore, when the Type-2 MG is replaced by a pre-MG 
· When it is activated, the agreement for scenario 1 and 2 can be applied; 
· when it is deactivated, it will be dropped and not impact the (de)activation of the other pre-MG.
It is noted that the (de)activation procedure of the two pre-MGs may overlap. In this case, the (de)activation delay for simultaneous (de)activation would apply. If this simultaneous (de)activation procedure collide with the low priority pre-MG (which is earlier in time), the status of the low priority pre-MG should not be changed following Rel-17 spec.
Considering the complexity in scenario 4 and the timeline of the WI, we are also fine to not define any requirement for this scenario.
Proposal 4: For scenario 4, follow the same agreement as in scenario 1 and 2 when the Type-2 MG is replaced by an activated pre-MG. Alternatively, RAN4 not to define UE behaviour and requirements for scenario 4.
	Issue 3-2-6: [Case 1] Whether to define a new UE capability for dynamic collisions?  
< Way forward>:  
· FFS the options
· Option 1: 
· Add a UE capability to indicate whether the UE supports Case 1 gap combinations that cause dynamic collisions.
· Option 2: 
· No additional capability is needed to handle the dynamic collision.


We support to define a new UE capability for dynamic collision. 
It is noted that in RAN4#105, it was already agreed that “support of gap combinations including pre-configured MGs (Case 1) that cause dynamic collisions will be subject to new UE capability(ies)”. The FFS is the exact definition of dynamic collision, which was resolved in RAN4#106.
Technically, in case of dynamic collision, UE needs additional implementation to handle the keep/drop of the MG with lower priority following L1/L2 operation (e.g. BWP switch or SCell activation), which would be already known based on L3 configuration without dynamic collision. The specific UE behaviour as in Proposal 1 and 2 also adds complexity.
Proposal 5: Introduce a UE capability for UE to indicate whether UE supports dynamic collision.
Others
	Issue 3-3-1: [Case 1] Pre-MG association clarification  
< Way forward >:  
· FFS Option 1: 
· FFS When NW configures a Pre-MG1 and a Pre-MG2/Type-2 MG in ConMGs, the MO associated with Pre-MG1 will be measured within activated Pre-MG2/Type-2 MG if Pre-MG1 is deactivated and the MO is fully overlapping with activated Pre-MG2/Type-2 MG.


We support the proposal in option 1. 
[bookmark: _Hlk146123981]When pre-MG1 is deactivated, it means the MO associated to pre-MG1 does not need MG (otherwise pre-MG1 should not be deactivated). As discussed in Rel-17, MO being associated to an MG does not mean it should be measured with MG. In this case, the MO should be considered as measurement without MG. For measurement without MG, following Rel-15 rule, when the SMTC is fully overlapping with activated pre-MG2 or type-2 MG, it should be measured in the activated pre-MG2 or type-2 MG, regardless of the MG association. Otherwise, the MO cannot be measured.
Of course, one may ask why NW does not associate the MO to the pre-MG2 or type-2 MG since the SMTC is fully overlapping with the pre-MG2 or type-2 MG. Our understanding is that associating MO to pre-MG1 is meaningful when SMTC is also fully overlapping with pre-MG1 and pre-MG1 has higher priority, In this case, when pre-MG1 is activated, the colliding occasions of pre-MG2 or type-2 MG will be dropped, and the MO cannot be measured if it is associated to the pre-MG2 or type-2 MG.
Based on above, we suggest to agree on option 1. On the other hand, whether it needs to be captured in spec can be further discussed. As mentioned above, if we consider MO as measurement without MG, it should be measured in the activated pre-MG2 or type-2 MG following Rel-15 rule.
Proposal 6: Agree on option 1 for Issue 3-3-1, FFS whether it needs to be captured in spec.  
Conclusions
In this paper we provided our views on RRM requirements for joint working of pre-MG and con-MG.
Proposal 1: For scenario 1, the pre-MG activation delay as in Rel-17 is re-used, and one more condition is added that the activation procedure of pre-MG ends earlier than the start of pre-MG occasion.
Proposal 2: For scenario 2, UE should drop the colliding Type-2 MG occasion, and one more condition is added that the activation procedure of pre-MG ends earlier than the start of pre-MG occasion.
Proposal 3: When a pre-MG and a Type-2 MG collide and the Type-2 MG has higher priority, existing (de)activation delay and priority rule apply without any change.
Proposal 4: For scenario 4, follow the same agreement as in scenario 1 and 2 when the Type-2 MG is replaced by an activated pre-MG. Alternatively, RAN4 not to define UE behaviour and requirements for scenario 4.
Proposal 5: Introduce a UE capability for UE to indicate whether UE supports dynamic collision.
Proposal 6: Agree on option 1 for Issue 3-3-1, FFS whether it needs to be captured in spec.  
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