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1. Introduction
In RAN4#105 meeting, RAN4 had some discussion on RRM requirements for UEs configured with a combination of pre-configured MGs and concurrent MG, and the related WF was approved in [1]. In this contribution, we would like to discuss the related requirements and provide our proposals.
2. Discussion
Scenarios and general issues
	Issue 2-1-1: Definitions: legacy, concurrent, baseline and component gaps
< Wayforward >:
· FFS 
Issue 2-1-2: Definitions: common understanding
< Agreement >: 
· The reason for having these definitions is to align the understanding between companies
Issue 2-1-3: Which Type of MG is considered together with Pre-MG/NCSG in the WI? (When only one Pre-MG/NCSG is considered)
< Agreement >:  
· Start with the requirement definition based on Type-2 MG. FFS whether and how to include Type-1 MG.


RAN4 discussed the terminology among gaps which is to align the understanding between companies. And RAN4 agreed Type-1 MG and Type-2 MG definition. And we think it is necessary to define one additional terminology for the MG in concurrent gaps, since 2 or 3 measurement gaps can be configured as concurrent MG combination. The terminology of ‘component gap’ can be used as one of component gap in concurrent MGs, and the component gap can be Type-1 MG, Type-2 MG, Pre-MG or NCSG. 
Proposal 1: The terminology of ‘component gap’ is used which represent one of MG pattern configured in concurrent MGs, and the component gap can be Type-1 MG, Type-2 MG, Pre-MG or NCSG.
	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.
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


According to the WID scope, the combination of Pre-MG + Pre-MG in an FR should be included. And we do not see the necessity to introduce UE capability to support this gap combination. In our understanding, if UE supports both Rel-17 Pre-MG and concurrent MG, the combination of pre-MG + Type-2 MG and pre-MG +pre-MG can be supported without any additional UE capability.
Proposal 2: RAN4 to consider the combination of Pre-MG + Pre-MG in an FR.
Proposal 3: If UE supports both Rel-17 Pre-MG and concurrent MG, the combination of pre-MG + Type-2 MG and pre-MG +pre-MG can be supported without any additional UE capability.
For pre-MG + pre-MG case, when the active BWP switching triggers, and if the state of one of pre-MG needs to be changed, the existing activation/deactivation procedure applies. If the state of both pre-MGs need to be changed, the pre-MGs can be activated/deactivated simultaneously. The existing pre-MG activation delay defined in Rel-17 can be reused. 
In our understanding, the non-simultaneous multiple pre-MGs activation/deactivation, e.g. before the completion of the first pre-MG (de)activation the second pre-MG is (de)activated, is not a valid case, since both the configured pre-MGs has to determine the state of pre-MG after receiving each trigger event. If different events arrive at different time, e.g. the second event triggers before the completion of the first event triggering, the additional delay for the overall pre-MG activation is expected.
Observation 1: The non-simultaneous multiple pre-MGs activation/deactivation, e.g. before the completion of the first pre-MG (de)activation the second pre-MG is (de)activated, is not a valid case.
Proposal 4: For pre-MG + pre-MG case, the states of multiple pre-MGs are activated/deactivated simultaneously.
Proposal 5: RAN4 shall reuse the Pre-MG (de)activation delay defined in Rel-17 for the (de)activation procedures of multiple pre-MGs. If additional event occur during the multiple pre-MGs (de)activation procedures, additional delay is expected.
	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.


When the pre-configured MG activation procedure is overlapped with the concurrent gap, the UE behaviour should be clarified, whether the UE performs the measurement or drop the measurement on the overlapped concurrent MG occasion. In our understanding, UE should drop the measurement on the overlapped concurrent gap occasion, otherwise, the activation of pre-MG may be failure.


Proposal 6: When the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion, the UE shall drop the measurement on the overlapped concurrent gap occasion.
	Issue 3-3-1: [Case 1] Explicit and implicit association  
< Agreement >:  
· RAN4 to focus on high-level issue and discuss whether to consider implicit association of intra-frequency layers with Pre-MG?
· Option 1: RAN4 shall not define implicit association of intra-frequency layers with Pre-MG (RAN4 to extend the explicit association from Rel-17 MGE for defining Case 1 requirements).
· Option 2: RAN4 shall consider defining implicit association of intra-frequency layers with Pre-MG.
Issue 3-3-2: [Case 1] Pre-MG association clarification  
< Wayforward >:  
· FFS: When NW configures a Pre-MG and a Type-2 MG in ConMGs, RAN4 to further study whether to clarify the UE's behaviour in the following scenarios:
· FFS: the MO associated with an activated Pre-MG which doesn’t need to be measured within gap
· FFS: the MO associated with a deactivated Pre-MG


We do not support the enhancement of implicit association of intra-frequency layer with pre-MG, as it will cause the inconsistence between NW configuration and UE assumption. In addition, once the association between pre-MG and MO(s) is configured by NW, the change of pre-MG state does not change gap association. 
Proposal 7: RAN4 shall not define implicit association of intra-frequency layers with Pre-MG.
Regarding the UE behaviour when the MO associated with an activated pre-MG which doesn’t need to be measured within gap, in our understanding, the activated pre-MG associated to a MO does not mean  the MO should be always measured within gap. If UE is required a gap to measure the MO, then the associated activated pre-MG is used for the measurement. Otherwise, the activated pre-MG will not be used for the MO measurement. In addition, RAN4 defined the intra-/interfrequency measurement requirements with/without gap respectively. If the MO is measured with gap, then the requirement with gap is applied, otherwise, the requirement without gap is applied.
Proposal 8: When NW configures a Pre-MG and a Type-2 MG in ConMGs, if the MO associated with an activated Pre-MG which doesn’t need to be measured within gap, the UE measures the MO without the activated pre-MG.
3. Conclusion
In this contribution, we discuss the RRM requirements for the joint configuration of pre-configured MG and concurrent gap, and provide our proposals as follows.
Proposal 1: The terminology of ‘component gap’ is used which represent one of MG pattern configured in concurrent MGs, and the component gap can be Type-1 MG, Type-2 MG, Pre-MG or NCSG.
Proposal 2: RAN4 to consider the combination of Pre-MG + Pre-MG in an FR.
Proposal 3: If UE supports both Rel-17 Pre-MG and concurrent MG, the combination of pre-MG + Type-2 MG and pre-MG +pre-MG can be supported without any additional UE capability.
Observation 1: The non-simultaneous multiple pre-MGs activation/deactivation, e.g. before the completion of the first pre-MG (de)activation the second pre-MG is (de)activated, is not a valid case.
Proposal 4: For pre-MG + pre-MG case, the states of multiple pre-MGs are activated/deactivated simultaneously.
Proposal 5: RAN4 shall reuse the Pre-MG (de)activation delay defined in Rel-17 for the (de)activation procedures of multiple pre-MGs. If additional event occur during the multiple pre-MGs (de)activation procedures, additional delay is expected.
Proposal 6: When the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion, the UE shall drop the measurement on the overlapped concurrent gap occasion.
Proposal 7: RAN4 shall not define implicit association of intra-frequency layers with Pre-MG.
Proposal 8: When NW configures a Pre-MG and a Type-2 MG in ConMGs, if the MO associated with an activated Pre-MG which doesn’t need to be measured within gap, the UE measures the MO without the activated pre-MG.
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