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Introduction
RRM requirements for joint working of pre-MG and con-MG are discussed in RAN4#107, and outcomes are captured in WF [1]. Based on [1] the following issues need to be further discussed.
· Pre-MGs activation/deactivation
· Collision handling
In this paper we will provide our views on RRM requirements for joint working of pre-MG and con-MG.
Discussion
Pre-MGs activation/deactivation
	Issue 3-2-3: [Case 1] Whether to consider both cases (given below) for Partially overlapped simultaneous Pre-MGs activation/deactivation for Pre-MG + Pre-MG?  
· Partially overlap:
a. Two Pre-MGs are triggered by 2 events of the same type at different time, as shown below:
[image: ]
b. Two Pre-MGs are triggered by different type of events at the same time, as shown below:
[image: ]
c. Two Pre-MGs are triggered by different type of events at different time, as shown below:
[image: ]
d. Two Pre-MGs are triggered by different type of events at different time but the delay finish at the same time, as shown below:
[image: ]

< Way forward >:
FFS the options:  
· Option 1: All options are supported for partially overlapped simultaneous Pre-MGs activation/deactivation for Pre-MG + Pre-MG.
· Case a: Two Pre-MGs are triggered by two events of the same type at different time.
· Case b: Two Pre-MGs are triggered by different type of events at the same time.
· Case c: Two Pre-MGs are triggered by different type of events at different time.
· Case d: Two Pre-MGs are triggered by different type of events at different time but the delay finish at the same time.
· Option 2: Only case a is supported, i.e.:
· Supported cases: Two Pre-MGs are triggered by two events of the same type at different time. 
· Not supported cases: Two Pre-MGs are triggered by different type of events.
· Option 2a: Only case a is supported with the single trigger event, such as MAC-based multiple SCell activation in NR SA
· Option 3: Deprioritize all cases for partially overlap (deprioritize partially overlap simultaneous Pre-MGs (de)activation).
· Option 4: RAN4 to consider following scenarios for Pre-MG activation/deactivation:
	Scenario
	Specification support
	Comments

	3
	yes
	Non-simultaneous MAC-CE SCell activation 

	4
	yes
	Non-simultaneous BWP switching





We support to consider partially overlapped simultaneous pre-MG (de)activation only when they are triggered by a single event. 
We do not support to consider scenario a. Multiple SCell activation with separate MAC CEs is only considered for NR-DC case, which is not relevant to pre-MG. Non-simultaneous multi-CC BWP switch triggered by DCI and RRC are only considered for NR-DC case, which is not relevant to pre-MG. 
We do not support to consider scenario b, c or d. They are corner case, and no requirement was defined for the case where different types of events triggers status change of a single pre-MG in overlapping time. We should follow same principle in Rel-18.
Single event that can trigger partially overlapped simultaneous pre-MG (de)activation includes multiple SCell activation with same MAC CE. In this case, the SCell activation delay for multiple CCs is different, which results in a similar case as in figure b (but with single trigger event). 
Single event that can trigger partially overlapped simultaneous pre-MG (de)activation includes non-simultaneous timer-based multi-CC BWP switch. In this case, the BWP switch on different CCs are done in sequential order, which results in a similar case as in figure b (but with single trigger event). 
Proposal 1: Define requirements for following partially overlapped simultaneous (de)activation 
· triggered by multiple SCell activation with same MAC CE
· triggered by non-simultaneous timer-based multi-CC BWP switch
	Issue 3-2-4: [Case 1] Whether to extend the delay for partially overlapped simultaneous activation/deactivation for Pre-MG+Pre-MG  
Note: following the same logic from agreement made in issue 3-2-2, the following agreement is made:
< Way forward >:
FFS whether the following can be agreed after the outcome of issue 3-2-3 is clear. 
· RAN4 shall extend the delay for partially overlapped simultaneous Pre-MGs activation/deactivation, when multiple Pre-MGs activation/deactivation processes are overlapped in time, until the end of the last Pre-MG activation/deactivation duration + T2. Where T2 is the additional processing time to (de)activation multiple Pre-MGs and the value of T2 is equal to 2ms.
· An illustration example to depict the T2 is provided below:
[image: ]


We support the way forward to define delay requirement for the partially overlapped case. 
As shown in Figure 1, during the (de)activation procedure of MG#1, the new status of MG#2 may not be considered and vice versa. From the end of the last pre-MG (de)activation duration (duration for MG#2 in Figure 1), UE would need another processing time [X]ms (T2 in the WF) to determine the data scheduling and measurement based on the new status of both pre-MGs. As to the exact value of T2, we suggest 2ms.
[image: ]
Figure 1: Example of partially overlapping (de)activation procedure of two pre-MGs
Besides, RAN4 agreed to extend the (de)activation delay for fully overlapped case by T1=2ms. From UE implementation point of view, there is no difference between fully or partially overlapped cases, so same principle should be followed.
Proposal 2: For partially overlapped simultaneous (de)activation, the delay is extended until the end of the last pre-MG (de)activation duration + T2, where T2 = 2ms.
Collision handling
	Issue 3-3-2: [Case 1] When the pre-configured MG activation 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: ]
< Agreement made during online session >:  
· 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


In the case depicted in the background, following the existing activation delay and priority rule, UE is supposed to keep the pre-MG occasion as it is after the activation delay, and drop the MG occasion as it is colliding with an occasion from an activated MG with higher priority. However, since the pre-MG activation is colliding with the MG occasion, UE may have already started the MG occasion and as such the pre-MG occasion cannot be kept. This means the activation is applied 5ms after the MG occasion as in the agreement.
What remains open is whether UE should continue the measurement during the MG occasion (i.e. keep the MG occasion). There can be two options:
· Option 1: UE is allowed to keep the MG occasion. It means UE may or may not keep the MG occasion. If the pre-MG activation is ≤ 4 ms before the start of the MG occasion, UE may be able to cancel the MG and activate the pre-MG. This option gives more flexibility to UE implementation.
· Option 2: UE is required to keep the MG occasion. It means UE must drop the MG occasion as long as the condition is met. This option ensures NW and UE have same understanding about the keep/drop of the MG occasions.
We do not have strong views, but since it is already agreed that UE should drop the pre-MG occasion (Pre-MG status shall be applied 5ms after the overlapping MG), option 1 is more consistent with the agreement. 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 3: When a pre-MG and a Type-2 MG collide and the pre-MG has higher priority, the pre-MG activation shall be applied 5ms after the colliding Type-2 MG occasion and UE should continue the measurement within the colliding Type-2 MG occasion, if 
· the activation 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 activation procedure of pre-MG ends earlier than the start of pre-MG occasion.
	Issue 3-3-3: [Case 1] 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 >:  
· 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 de-activation delay requirements as Rel-17 can still be re-used


In the case depicted in the background, 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 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 Issue 3-3-2, to ensure NW and UE have same understanding about MG usage, UE should be required to drop the MG occasion. 
Proposal 4: 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.
	Issue 3-3-5: [Case 1] [Case 1] 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: ]
< Agreement/ Way forward >:  
· Option 1: follow the same agreement as in issues 3-3-2, and 3-3-3. 
· Option 2: When the pre-MG (de)activation procedure is overlapped with one of concurrent gap occasion and the MG has higher priority, existing priority rule applies without any change.


In the case depicted in the background, 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 5: 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 3-3-6: [Case 1] Whether to define a new UE capability for dynamic collisions?  
< Way forward>:  
· UE capabilities can be discussed at later stage. Keep FFS for now.


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 3 and 4 also adds complexity.
Proposal 6: Introduce a UE capability for UE to indicate whether UE supports dynamic collision.
	Issue 3-3-7: [Case 1] When two pre-configured MGs activation procedures are overlapped during the dynamic collision
< Way forward >:  
FFS follow the same agreement as in issue 3-3-2.

Issue 3-3-8: [Case 1] When one pre-configured MG deactivation procedure is overlapped with another pre-configured MG activation procedure 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 >:  
· RAN4 to discuss the UE behaviour for this scenario, including the activation delay, Pre-MG status and gap dropping rule clarification.
· RAN4 to further discuss whether apply a unified approach to all the activation and collision scenarios for Pre-MGs.


The two issues are both related to the case where two pre-MGs collide and the (de)activation procedure of one pre-MG collide with an occasion of the other pre-MG, i.e. the Type-2 MG is replaced by a pre-MG.
Based on our analysis, the cases in Issue 3-3-2 and 3-3-3 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, for the cases addressed in Issue 3-3-2 and 3-3-3, when the Type-2 MG is replaced by a pre-MG 
· When it is activated, the agreement for Issue 3-3-2 and 3-3-3 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 as discussed in section 2.1 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.
Proposal 7: Follow the same agreement as in Issue 3-3-2 and 3-3-3 when the Type-2 MG is replaced by an activated pre-MG.
Conclusions
In this paper we provided our views on RRM requirements for joint working of pre-MG and con-MG.
Proposal 1: Define requirements for following partially overlapped simultaneous (de)activation 
· triggered by multiple SCell activation with same MAC CE
· triggered by non-simultaneous timer-based multi-CC BWP switch
Proposal 2: For partially overlapped simultaneous (de)activation, the delay is extended until the end of the last pre-MG (de)activation duration + T2, where T2 = 2ms.
Proposal 3: When a pre-MG and a Type-2 MG collide and the pre-MG has higher priority, the pre-MG activation shall be applied 5ms after the colliding Type-2 MG occasion and UE should continue the measurement within the colliding Type-2 MG occasion, if 
· the activation 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 activation procedure of pre-MG ends earlier than the start of pre-MG occasion.
Proposal 4: 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.
Proposal 5: 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 6: Introduce a UE capability for UE to indicate whether UE supports dynamic collision.
Proposal 7: Follow the same agreement as in Issue 3-3-2 and 3-3-3 when the Type-2 MG is replaced by an activated pre-MG.
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