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Introduction
Joint working of pre-MG and con-MG are discussed in RAN4#106 and the outcomes are captured in [1]. Based on [1] the following issues need to be further discussed.
· Pre-MGs activation/deactivation procedure
· Collision handling
· Measurement requirements
· Others 
In this paper we will provide our views on open issues in joint working of pre-MG and con-MG.
Discussion
Pre-MGs activation/deactivation procedure
	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:  
· Option 1: QC, MediaTek, CATT
· A collision between a change in the status of a pre-configured MG 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. (UE shall extend the activation procedure)
· Option 1a: QC, 
· If a change in the status of a pre-configured MG collides with a gap instance, the change in status is delayed (until the end of the gap instance plus 5 ms) to avoid the collision.
· Option 1b: MediaTek
· If a change in the status of a pre-configured MG collides with a gap instance, the change in status is delayed by (MGL of the gap instance plus 5 ms) to avoid the collision.
· Option 1c: Nokia, 
· If a change in the status of a pre-configured MG collides with a gap instance, the change in status is delayed (until the end of the gap instance plus 4 ms) to avoid the collision.
· Option 2: CATT
· UE shall drop the activation procedure, when the pre-configured MG activation is overlapped with the other concurrent gap occasion.
· Option 3: Xiaomi, ZTE
· UE shall drop the measurement on the overlapped concurrent gap occasion, when the pre-configured MG activation is overlapped with the other concurrent gap occasion. The activation/deactivation procedure should be prioritized.
· Option 4: ZTE
· Firstly, regarding to the collision between pre-configured MG activation/deactivation procedure and one of concurrent gap occasion, the priority rule is not valid since of the status of the pre-configured MG is uncertain.
· Option 5: Huawei
· 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.
· Option 6: E///
· During Pre-MG activation/deactivation period, the UE is not required to receive or transmit in the corresponding NR serving cells in the Pre-MG occasions. 
· Option 7: CATT, Intel
· There is no need to define additional UE capability for the support of collision case.


First, we understand when pre-MG does not collide with another MG as in Figure 1(a), no additional UE behaviour is needed even the (de)activation procedure of the pre-MG overlaps with another MG. On the other hand, when pre-MG is colliding with the other MG as in Figure 1(b), additional UE behaviour may be needed as discussed below.
Observation 1: When pre-MG does not collide with another MG, no additional UE behaviour is needed even the (de)activation procedure of the pre-MG overlaps with another MG.
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Figure 1: Example of (de)activation of pre-MG overlapping with another MG
Second, additional UE behaviour is needed only with dynamic collisions, i.e. when only activated pre-MG is considered for collision and when pre-MG has higher priority than the other MG. If deactivated pre-MG is also considered for collision as in Proposal 3 below or if the pre-MG has lower priority than the other MG, the keep/drop of each MG occasion is well determined when UE receives the MG configuration, and no additional behaviour is needed. 
Observation 2: When deactivated pre-MG is considered in collision or when the pre-MG has lower priority, no additional UE behaviour is needed even the (de)activation procedure of the pre-MG overlaps with another MG.
Since in last meeting there was no consensus to consider deactivated pre-MG for collision, we will provide our analysis for the additional UE behaviour for the case in Figure 1(b) assuming only activated pre-MG is considered for collision.
· Case 1): Pre-MG status is changed from activated to deactivated
If the deactivation procedure (from B to A) is well before the MG occasion, UE would consider the pre-MG as deactivated and keep the MG occasion. However, in Figure 1(b) the completion of deactivation is too late and UE cannot start the MG occasion, i.e. occasions of both pre-MG and MG may be dropped.
· Case 2): Pre-MG status is changed from deactivated to activated
If the activation procedure (from B to A) is well before the MG occasion, UE would consider the pre-MG as activated and drop the MG occasion. However, in Figure 1(b) the completion of activation is too late and UE has already started the MG occasion and cannot drop it, i.e. occasion of pre-MG may be dropped although it is activated and has higher priority, while the occasion of the MG is kept although it is colliding with an occasion of pre-MG which is activated and has higher priority.
In essence, the issue is that the keep/drop of the MG occasion depends on the status of the pre-MG, and when the (de)activation of pre-MG overlaps with another MG, it may be too late for UE to start or to drop the MG occasion, and to start the pre-MG when it should be activated. It is noted that the issue occurs when the (de)activation procedure of the pre-MG ends earlier than the start of the pre-MG occasion; otherwise the status change does not take effect for the colliding occasion, and UE could determine the keep/drop of the MG occasion based on the old status of the pre-MG.
Considering Figure 1(b) is a very specific case that may not happen very often in real deployment, we suggest to simply leave it to UE implementation to decide which MG occasion to keep or drop. Optimization by defining particular UE behaviour on keep/drop is not preferred.  
Proposal 1: If two MG occasions collide, one of the two MGs is pre-MG and the pre-MG has higher priority, then UE is allowed to keep or drop any of the two occasions if 
· the (de)activation procedure of pre-MG ends earlier than the start of pre-MG occasion, and
· the (de)activation procedure of pre-MG overlaps with time period T, where T starts from 4ms before the other MG occasion and ends at 4ms after the other MG occasion, and
	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 3-2-4: [Case 1] Whether to extend the delay for simultaneous activation/deactivation for Pre-MG+Pre-MG  
< Wayforward >:  
· FFS.


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.
[image: ]
Figure 2: Example of overlapping (de)activation procedure of two pre-MGs
Proposal 2: For simultaneous (de)activation, the (de)activation for both pre-MGs are completed at T+X, where T is the time when both individual (de)activation without any extension are completed, and X is [5ms].
Collision handling
	Issue 3-3-1: [Case 1] Required changes for Pre-MG on collision  
< Wayforward >:  
· No consensus on whether to consider deactivated Pre-MG in a collision. 
· FFS whether an additional capability is needed if collisions on Pre-MG is only considered when Pre-MG is activated.


We support to consider deactivated Pre-MG in a collision, for the following reasons.
· It can avoid dynamic collision. When deactivated pre-MG is also considered for collision, NW and UE can well determine the drop/keep of each MG occasion based on configuration, as it will not change due to status change of a pre-MG. This will simplify both NW/UE implementation and the spec. As can be seen, many other issues (e.g. 3-2-3, 3-3-5, 3-4-2) will be complicated by dynamic collision.
· It can achieve the goal of pre-MG. The motivation of pre-MG is to retain the resource for data when MOs associated to it does not require MG. If only activated pre-MG is considered for collision, even the pre-MG is deactivated, the resource can still not be used for data as there is colliding MG not dropped.  
· It can ensure the measurement performance for MOs associated to the pre-MG. it is noted 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 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 3-3-4: [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.
Issue 3-3-5: [Case 1] Whether to define a new UE capability for dynamic collisions?  
< Wayforward >:  
· FFS.


It is noted that in RAN4#105, it was already agreed (Issue 3-2-4 in [2]) 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, so we do not think further discussions are needed on whether new UE capability is needed or not.
Of course, whether dynamic collision exists depends on whether deactivated pre-MG is considered for collision, as we discussed above for Proposal 3. 
Proposal 4: If Proposal 3 is not agreeable, define a new UE capability for dynamic collisions.
Measurement requirements
	Issue 3-5-1: [Case 1] Measurement delay requirements  
< Wayforward >:  
· FFS the options:
· Option 1: 
· When gap combinations including pre-configured MGs (Case 1) are provided to the UE, measurement requirements do not apply if the following parameters change during the measurement period due to changes in the status of any pre-configured MGs:
· Kp for intra-frequency and inter-frequency measurements without gaps
· Kgap for intra-frequency and inter-frequency measurements with gaps
· Kgap_EUTRA for inter-RAT measurements
· Kp_CSI-RS for CSI-RS L3 measurements
· Kp,PRS,i for NR positioning measurements
· CSSFintra for intra-frequency measurements
· CSSFinter for intra-frequency measurements
· CSSFinterRAT for intra-RAT measurements
· P scaling factor for L1-RSRP and L1-SINR measurements
· Option 2:
· Measurement delay requirements should also consider the case of delayed Pre-MG activation due to overlap between Pre-MG and concurrent MG


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 5: 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.
Others 
	Issue 3-6-3: [Case 1] Priority rules related issues  
< Wayforward >:  
· FFS the options:
· Option 1: 
· For Case 1 requirements, priority rules defined in Rel-17 MGE for concurrent measurement gaps should form a baseline, as priority rules need to be identified for the overlapping of Pre-MG and concurrent MG as discussed in previous issues 3-2-1 to 3-2-4 as well as 3-3-1 and 3-3-2. First, these issues need to be resolved and there upon priority rules drafted, before identifying any issues with such priority rules.
· Option 2: 
· RAN4 to stick to NW configured priority for Case 1.


In previous 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 6: RAN4 to stick to NW configured priority for Case 1.
Conclusions
In this paper we provided our views on open issues in joint working of pre-MG and con-MG.
Proposal 1: If two MG occasions collide, one of the two MGs is pre-MG and the pre-MG has higher priority, then UE is allowed to keep or drop any of the two occasions if 
· the (de)activation procedure of pre-MG ends earlier than the start of pre-MG occasion, and
· the (de)activation procedure of pre-MG overlaps with time period T, where T starts from 4ms before the other MG occasion and ends at 4ms after the other MG occasion, and
Proposal 2: For simultaneous (de)activation, the (de)activation for both pre-MGs are completed at T+X, where T is the time when both individual (de)activation without any extension are completed, and X is [5ms].
Proposal 3: De-activated pre-MG is considered in collisions handling.
Proposal 4: If Proposal 3 is not agreeable, define a new UE capability for dynamic collisions.
Proposal 5: 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 6: RAN4 to stick to NW configured priority for Case 1.
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