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1 Introduction
In RAN4#105 meeting, RRM requirements for the combination of Pre-MG, concurrent MGs and NCSG were further discussed and the conclusions for case 1 (combination of Pre-MG and concurrent MGs) were captured in the approved WF [1]. In this paper, we will further discuss this part and present our views. 
2 Discussion
Definitions:   
In last meeting, besides the agreed definition of Type-1 MG and Type-2 MG, companies provided the following proposals on the definition of component gap: 
· Option 1: 
· Type-1 MG and Type-2 MG is already enough (No need to specify another definition)
· Option 2: 
· Component gap: indicate one particular configured gap pattern within a concurrent gap
· Option 2a: 
· The terminology of ‘component gap’ is used which represent one of MG configured as part of concurrent MG combination, and the component gap can be Type-1 MG, Type-2 MG, Pre-MG or NCSG.
· Option 3: 
· Update gaps definitions with:
· "Concurrent pre-configured gap”, which is defined as a gap configured with preConfigInd and gapPriority.
· “Concurrent NCSG”, which is defined as a gap configured with ncsgInd and gapPriority.
· “Concurrent measurement gap” which is defined as including Type-1 MG and Type-2 MG both with gapPriority
In our understanding, option 2 and 2a are the same except that option 2a listed the possible type of particular configured gap pattern. We support both of them and the two options can be merged into one. For the other two options, we think with the agreed definition of Type-1 MG and Type-2 MG, the confusion between different gap types has been resolved. Since the definition is just to align the understanding among all companies and facilitate the discussion, we should not spend too much time on this. So we can also accept option 1 not to introduce other definitions. 
Proposal 1: The terminology of ‘component gap’ can be used to represent one of MG configured within concurrent MG. 
Proposal 2: It is also acceptable not to introduce other definition besides Type-1 MG and Type-2 MG. 
Scenarios:   
For the case 1, it is agreed that it includes the combination of Pre-MG and type-2 MG, but there is no consensus whether to include the combination of Pre-MG and Pre-MG. In last meeting, the candidate options were down-selected as below in the WF: 
	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.


[bookmark: OLE_LINK13][bookmark: OLE_LINK14]The case 1 is described as below in the agreed WID: 
· [bookmark: _Hlk95478656]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)
Then in our understanding, it means at least one component gap is Pre-MG and there is no restriction on the other component gaps, i.e. Pre-MG + Pre-MG should be included. On the other hand, from configuration and implementation perspective, we don’t see the reason why Pre-MG + Pre-MG cannot be supported. 
To move forward, we can discuss the two issues together since anyway the signaling for the support of case 1 is needed. But we understand there is no technical difference between Pre-MG + Type-2 MG and Pre-MG + Pre-MG, so there is no need to define separate capabilities. 
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Proposal 3: Pre-MG +Pre-MG in an FR should also be considered in this WI. 
Proposal 4: RAN4 to define a unified capability to indicate support of case 1, including Pre-MG + Type-2 MG and Pre-MG + Pre-MG. 
	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


For the case of Pre-MG + Pre-MG, since the two Pre-MGs can be associated with different measurement objects and used for different measurement, or can be activated/deactivated by different approaches, we think the activation/deactivation of the two Pre-MGs should be independent which can be both simultaneous and non-simultaneous. 
And for this case, the concurrent rules only apply when both of the pre-MGs are activated. What we need to consider is the collision between activation procedures of the two Pre-MGs. In R17 Pre-MG, the activation/deactivation delay is defined as event delay plus 5ms margin. If both of the Pre-MGs are activated/deactivated by the same event, the same activation delay as R17 can be used. If the two Pre-MGs are activated/deactivated by different events, the activation/deactivation delay is expected to be extended. 
Proposal 5: The activation/deactivation of the two Pre-MGs should be independent for the case of Pre-MG + Pre-MG. 
Proposal 6: If both of the Pre-MGs are activated/deactivated by the same event, the same activation delay as R17 can be used. If the two Pre-MGs are activated/deactivated by different events, the activation/deactivation delay is expected to be extended. 
Supported concurrent gap combinations: 
In last meeting, it was agreed not to increase the maximum number of configured gaps for case 1, so the supported gap combinations defined in R17 in TS 38.133 Table 9.1.8-1 can be reused with the clarification that each configured gap can be Pre-MG or Type-2 MG. 
Proposal 7: The supported gap combinations defined in R17 in TS 38.133 Table 9.1.8-1 can be reused for case 1 with the clarification that each configured gap can be Pre-MG or Type-2 MG. 
Overlapping: 
	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 R17 concurrent gap, the requirements are defined for the case when two gaps are with different priority and only priority rule is specified. In R18, if equal priority is introduced, it is reasonable to use gap sharing rule, but we didn’t see the demand or necessity to introduce the case when the two gaps are configured with equal priority. 
Proposal 8: No need to consider the case when two gaps are configured with equal priority. 
	Issue 3-2-3: [Case 1] When the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion
· Proposals
· Option 1: Apple, Xiaomi
· UE is allowed to drop the collided concurrent gap occasion, when the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion.
· Option 1a: Huawei
· UE is allowed to drop the collided concurrent gap occasion, when the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion. 
· Provided that concurrent gap is colliding with Pre-MG of higher priority. 
· Option 2: CATT
· UE shall drop the activation procedure, when the pre-configured MG activation is overlapped with the other working (activated) component gap
· Option 3: OPPO, Nokia, Intel
· Not consider additional gap dropping due to the overlapping with Pre-MG activation procedure
· Option 4: E///, Intel
· [bookmark: OLE_LINK44]RAN4 to define a clear UE behaviour to guarantee both NW and UE to understand whether data scheduling is expected within the Type-2 MG occasions during Pre-MG activation/deactivation period
· Option 5: Xiaomi
· UE perform the measurement on the overlapped concurrent MG occasion, and the pre-MG activation/deactivation delay is extended.
· Option 6: vivo
· The scenario where the activation procedure of multiple Pre-MG are overlapped needs be further configuration. Particularly on the user case under which kind of MO(s) association, after a BWP switch, multiple Pre-MG will be activated simultaneously
· Option 7: E///
· During Pre-MG activation/deactivation period, the gap dropping rule is invalid since NW doesn’t know the Pre-MG’s status


In last meeting, another issue to be discussed is the UE behavior when the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion. Firstly, we agree option 4 that RAN4 should define a clear UE behavior to guarantee both NW and UE have the same understanding on data scheduling. 
Then for the UE behavior, we think we have two logics to follow. The first approach is to define the UE behavior based on gap priority, i.e. to drop the gap occasions with lower priority. If the activating Pre-MG has higher priority, UE drop the other gap occasion and complete the Pre-MG activation. Otherwise, UE drop the activation procedure and continue measurement based on the other gap occasion. The second approach is to guarantee the ongoing measurement since the Pre-MG doesn’t take effect. In this case, UE will drop or extend the activation procedure and continue the ongoing measurement based on the other gap occasion. 
Between the above two approaches, we think the second one is more reasonable. So we suggest to define the UE behavior based on second approach, i.e. UE drop or extend the activation procedure and continue the measurement based on the other gap occasion. 
After defining the UE behavior for the above case, there is no need to define additional UE capability for the support of collision case. 
[bookmark: OLE_LINK45][bookmark: OLE_LINK46]Proposal 9: UE shall drop or extend the activation procedure, when the pre-configured MG activation is overlapped with the other concurrent gap occasion. 
Proposal 10: Besides UE capability defined in proposal 4, there is no need to define additional UE capability for the support of collision case. 
3 Summary
In this paper, we have some further discussions on the case 1  requirements for the combination of Pre-MG and concurrent MG, and the following proposals are given：
Proposal 1: The terminology of ‘component gap’ can be used to represent one of MG configured within concurrent MG. 
Proposal 2: It is also acceptable not to introduce other definition besides Type-1 MG and Type-2 MG. 
Proposal 3: Pre-MG +Pre-MG in an FR should also be considered in this WI. 
Proposal 4: RAN4 to define a unified capability to indicate support of case 1, including Pre-MG + Type-2 MG and Pre-MG + Pre-MG. 
Proposal 5: The activation/deactivation of the two Pre-MGs should be independent for the case of Pre-MG + Pre-MG. 
Proposal 6: If both of the Pre-MGs are activated/deactivated by the same event, the same activation delay as R17 can be used. If the two Pre-MGs are activated/deactivated by different events, the activation/deactivation delay is expected to be extended. 
Proposal 7: The supported gap combinations defined in R17 in TS 38.133 Table 9.1.8-1 can be reused for case 1 with the clarification that each configured gap can be Pre-MG or Type-2 MG. 
Proposal 8: No need to consider the case when two gaps are configured with equal priority. 
Proposal 9: UE shall drop or extend the activation procedure, when the pre-configured MG activation is overlapped with the other concurrent gap occasion. 
Proposal 10: Besides UE capability defined in proposal 4, there is no need to define additional UE capability for the support of collision case. 
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