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1. [bookmark: _GoBack]Introduction
In recent RAN plenary 100 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:
	The following objectives are considered in this WI:
(1) Enhancements of pre-configured MGs, multiple concurrent MGs and NCSG 
· 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 Define requirements only for the following two cases for UE configured with:
· 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)
· Note 1: Gaps that are configured for NTN are precluded in this WI
· Note 2: The scenarios that NCSG is considered in Case 1 and that Pre-configured MG is considered in Case 2 are precluded in this WI.
· Note 3: Prioritization among other possible combinations of pre-configured MG, concurrent MG and NCSG can be discussed after RAN#100
· Note 41: This WID does not include any inter-working with MUSIM gaps
(2) Define RRM requirements for measurement without gaps for the following cases
· NR SSB-based inter-frequency and intra-frequency measurements without gaps for UEs reporting NeedForGapsInfoNR IE [RAN4]
i. Study whether the additional interruption is allowed when UE reporting ‘NeedForGapsInfoNR'. Further define the interruption length, occasion and ratio, if the interruption is allowed
ii. Define related requirements, such as CSSF, measurement period, scheduling restriction etc.
· Inter-RAT measurements without gaps [RAN4]
i. Inter-RAT NR measurements
ii. Inter-RAT LTE measurement


Based on the revised WID achieved in RAN plenary 100, 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.
· 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] during108 meeting:
	Sub-topic 3-1: Pre-MGs activation/deactivation procedure
Issue 3-1-2: [Case 1] Whether to consider both cases for Partially overlapped simultaneous Pre-MGs activation/deactivation for Pre-MG + Pre-MG?  
< Agreement from Online session >:
· Do not define requirements for Partially overlapped simultaneous Pre-MGs activation/deactivation for Pre-MG + Pre-MG
Issue 3-1-3: [Case 1] Whether to extend the delay for partially overlapped simultaneous activation/deactivation for Pre-MG+Pre-MG  
< Agreement >:
· Do not define requirements for Partially overlapped simultaneous Pre-MGs activation/deactivation for Pre-MG + Pre-MG
· This issue is closed. 

Sub-topic 3-2: Collision handling for dynamic collisions
Issue 3-2-1: [Case 1] Whether to update the definition of dynamic collision?  
< Agreement >:  
· Discuss the issue in the CR draft directly.
Issue 3-2-2: [Case 1] - [Scenario 1] Further clarification on the agreement from scenario 1?  
< 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. 


During last meeting, some warm discussion were held with some agreement achieved , 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. Focus on the following aspects.
· Collision handling
· The collision between Pre-MG activation procedure and other MG instance
· The collision between two Pre-MGs activation procedures
· Whether to define a new UE capability for dynamic collisions
· A special fully simultaneous overlapped activation/deactivation procedure collision
2. Discussion
The collision between Pre-MG activation procedure and other MG instance
This issue was divided into four cases and warmly discussed in previous meeting.
Case a-1: Pre-MG has higher priority than the other MG and the collision happens during Pre-MG activation
Case a-2: Pre-MG has higher priority than the other MG and the collision happens during Pre-MG deactivation
Case b-1: Pre-MG has lower priority than the other MG and the collision happens during Pre-MG activation
Case b-2: Pre-MG has lower priority than the other MG and the collision happens during Pre-MG deactivation
Only agreements are achieved for Case a-1 in [4], and with respect to other three cases, they are still suspending. We provide our view on the other three cases.
For Case a-2, the only difference between Case a-1 and Case a-2 lies in the Pre-MG switching from activation to deactivation. To our understand, no matter switching from activation to deactivation or vice verse, the collision detection rule and handling can be aligned. So we prefer applying the same rule as that for Case a-1, i.e. 
· 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]
Proposal 1: For the case of Pre-MG has higher priority than the other MG and the collision happens during Pre-MG deactivation, applying same rule as that for the case of Pre-MG has higher priority than the other MG and the collision happens during Pre-MG activation, i.e. 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].
For Case b-1, the following options were suggested in [4]:
	< 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.


Here Issue 3-3-2, 3-3-3 refer to Case a-1, Case a-2 respectively.
Considering the Pre-MG activation procedure is very important, which impacts the associated MOs. If just simply reusing the existing priority rule, which may cause the associated MOs can not be performed due to lack of activated Pre-MG, so Option 1 is preferred by us, i.e. follow the same agreement as for Case a-1. Based on that, both the Pre-MG activation procedure and the overlapping MG instance can be kept.
Proposal 2: For the case of Pre-MG has lower priority than the other MG and the collision happens during Pre-MG activation, applying same rule as that for the case of Pre-MG has higher priority than the other MG and the collision happens during Pre-MG activation, i.e. 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].
For Case b-2, similar logic as Case a-2, the same collision detection rule and handling can be aligned between Case b-1 and b-2. So the following proposal is suggested by us.
Proposal 3: For the case of Pre-MG has lower priority than the other MG and the collision happens during Pre-MG deactivation, applying same rule as that for the case of Pre-MG has higher priority than the other MG and the collision happens during Pre-MG activation, i.e. 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].
The collision between two Pre-MGs activation procedures
Firstly the collision scenario should be clarified. There are two potential collision scenarios:
· Scenario 1: Collision between two Pre-MGs activation procedures in the same FR
· Scenario 2: Collision between two Pre-MGs activation procedures in the different FR
For Scenario 1, RAN4 has already approve an relevant agreement in 106 meeting[5]:
	< Agreement from online session >:  
It is up to UE capability to support the simultaneous activation/deactivation of two Pre-MGs in the same FR.  


So for the UE capable of the simultaneous activation/deactivation of two Pre-MGs in the same FR, the collision between two Pre-MGs activation procedures of Scenario 1 is possible.
For the UE no matter whether capable of the simultaneous activation/deactivation of two Pre-MGs in the same FR,  the collision of Scenario 2 is possible.
Observation 1: The collision between two Pre-MGs activation procedures in the same FR is possible for the UE capable of simultaneous activation/deactivation of two Pre-MGs in the same FR. The collision between two Pre-MGs activation procedures in the different FR is possible for the UE capable of Case 1.
Regarding the exact collision handling, to our understand, this issue has been discussed in last section, including the partially overlapping and totally overlapping. Furthermore, RAN4 has already approved that “Collision and priority rule on Pre-MG are considered only when Pre-MG is activated”. As a result, we do not need any further conclusion regarding the collision between two Pre-MGs activation procedures. Since during the activation procedure, the status of the Pre-MG can not be regarded as “activated”, so no priority rule applied. 
Proposal 4: The collision between two Pre-MGs activation procedures is discussed in the Pre-MGs activation/deactivation procedure, not need further conclusion regarding such collision.
Whether to define a new UE capability for dynamic collisions
In 106 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. 
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 5: Not need any additional UE capability for dynamic collision.
A special fully simultaneous overlapped activation/deactivation procedure collision
A special fully simultaneous overlapped activation/deactivation procedure collision was discussed in last meeting. 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.
Regarding this special fully overlapping case, the fellowing options were suggested:
	· 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, Firstly during the activation/deactivation procedure, UE can not apply the Pre-MG to perform measurement since UE has to process the Pre-MG status switching, no matter the procedure is actvation or deactivation. Then it is needed to decide whether to extend T1 during such special case. Since one of the Pre-MGs is deactivated at the end of 5ms, so we believe no need to extend the additonal T1. As a result, Option 3 is our preference.
Proposal 6: UE is NOT required to perform measurement within the overlapping gap. No further delay is needed. 
3. Conclusion
In this contribution, we have the following proposals for joint consideration around Case 1:
Proposal 1: For the case of Pre-MG has higher priority than the other MG and the collision happens during Pre-MG deactivation, applying same rule as that for the case of Pre-MG has higher priority than the other MG and the collision happens during Pre-MG activation, i.e. 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].
Proposal 2: For the case of Pre-MG has lower priority than the other MG and the collision happens during Pre-MG activation, applying same rule as that for the case of Pre-MG has higher priority than the other MG and the collision happens during Pre-MG activation, i.e. 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].
Proposal 3: For the case of Pre-MG has lower priority than the other MG and the collision happens during Pre-MG deactivation, applying same rule as that for the case of Pre-MG has higher priority than the other MG and the collision happens during Pre-MG activation, i.e. 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].
Observation 1: The collision between two Pre-MGs activation procedures in the same FR is possible for the UE capable of simultaneous activation/deactivation of two Pre-MGs in the same FR. The collision between two Pre-MGs activation procedures in the different FR is possible for the UE capable of Case 1.
Proposal 4: The collision between two Pre-MGs activation procedures is discussed in the Pre-MGs activation/deactivation procedure, not need further conclusion regarding such collision.
Proposal 5: Not need any additional UE capability for dynamic collision.
Proposal 6: UE is NOT required to perform measurement within the overlapping gap. No further delay is needed. 
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