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1. Introduction
At RAN 95 meeting the WI “Further Enhancements on NR and MR-DC Measurement Gaps and Measurements without Gaps” [1] was approved. The objectives related to further gap enhancement are: 

(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 multiple concurrent MGs and/or NCSG [RAN4]

· Prioritize at least joint requirements for UE configured with

· Case 1: Pre-configured MGs and multiple concurrent MGs (i.e., concurrent MGs where at least one of the gaps is a pre-configured gap)

· Case 2: NCSG and multiple concurrent MGs (i.e., concurrent MGs where at least one of the gaps is NCSG)

· Note: Prioritization among other possible combinations of pre-configured MG, concurrent MG and NCSG can be discussed in WI phase

In this contribution we provide our initial considerations on this topic.
2. Discussion
Pre-MG, NCSG and multiple and concurrent gaps were introduced into Rel-17 as individual functionality. As early as the beginning of Rel-17, the question on how the joint configuration of these features or how these features work together has raised and due to the time frame, the concrete solution for this question will be investigated at Rel-18 time frame. 
Regarding how to address the joint configuration of Pre-MG, NCSG and concurrent gaps, priorities have been made on two cases as copied above. However, for these 2 cases, when it mentioned at least one of gap is Pre-MG (case 1) or at least one of gap is NCSG (case 2), it is not clear that whether other types of gaps (such as NCSG or Pre-MG) exists in the other gaps among concurrent gap configuration. To our understanding, the intention is to include other legacy Rel-17 gaps hence Pre-MG and NCSG is considered to be included in case 1 and case 2.  

In addition, maximum 2 gap patterns were considered at per UE level/per individual FR level during Rel-17 concurrent gap study, hence the number of other gaps to be considered in case 1 other than Pre-MG and in case 2 other than NCSG should be discussed firstly, to facilitate the study, the number can be 1 initially. 
Proposal 1: Clarify that the “multiple concurrent MGs” in case 1 and case 2 include Rel-17 NCSG and Pre-MG gaps. The number of other gaps to be considered in case 1 other than Pre-MG and in case 2 other than NCSG should be discussed firstly, to facilitate the study, the number can be 1 initially.   
For the case 1 and case 2, conclusions in Rel-17 specification on Pre-MG and NCSG design should be checked under concurrent gap framework, the basic principle is Rel-17 these conclusions for Pre-MG and NCSG should be reused as much as possible. The followings list corresponding Pre-MG and NCSG configuration supposed to be reused.  
· On Pre-MG
· Reuse application scenarios of Rel-17 Pre-MG
· On the configuration of Pre-MG - Reuse most of Rel-17 Pre-MG configurations on:
· Pre-MG indication
· Pre-MG activation/deactivation
· Trigger event
· Pre-MG operation under CA
· Requirements for Pre-MG when concurrent with other legacy gaps - Reuse principles of Pre-MG RRM requirements such as
· Starting point of activation/deactivation delay
· Additional transition time
· UE behavior when Pre-MG status update
· On NCSG
· Reuse application scenarios of Rel-17 NCSG
· On the configuration of NCSG - Reuse most of Rel-17 NCSG configurations on:
· NCSG pattern – reuse Rel-17 NCSG pattern including VIL1, VIL2 and other parameters
· Requirements for NCSG when concurrent with other legacy gaps - Reuse principles of NCSG RRM requirements
Proposal 2: For case 1 and case 2, conclusions of Rel-17 Pre-MG and NCSG design should be reused as much as possible. The former conclusions are suggested to be reused for Pre-MG and NSG respectively. 
For the case 1, during Rel-17, RAN4 has already extensively studied the following aspects for Pre-MG: Pre-MG use scenario, Pre-MG configuration, Pre-MG activation/deactivation, Pre-MG activation/deactivation under CA and RRM requirements. It is expected that most conclusions from these aspects could be reused. 
Under the concurrent gap framework, each frequency layer can be associated with only one MG and one MG can be associated with multiple frequency layers of the same or different use cases, while one frequency layer can only be associated to a single MG. For the Pre-MG, the initial status of Pre-MG and how Pre-MG can be activated/deactivated can be determined by using either RRC based method or UE autonomous rules. No matter which way is used, fundamentally the activation/deactivation status is based on the MOs associated with the Pre-MG. When Pre-MG is used under concurrent gap frame, the MOs used for determination on the activation/deactivation status of Pre-MG should be the MOs associated with Pre-MG, the MOs associated with other gaps under concurrent gap frame should not be counted. 
Proposal 3: When Pre-MG is used under concurrent gap frame, the MOs used for determination on the activation/deactivation status of Pre-MG should be the MOs associated with Pre-MG, the MOs associated with other gaps under concurrent gap frame should not be counted. 

3. Conclusion
In this contribution, we provide our initial considerations on “pre-configured MGs, multiple concurrent MGs and NCSG” and have the following proposals:
Proposal 1: Clarify that the “multiple concurrent MGs” in case 1 and case 2 include Rel-17 NCSG and Pre-MG gaps. The number of other gaps to be considered in case 1 other than Pre-MG and in case 2 other than NCSG should be discussed firstly, to facilitate the study, the number can be 1 initially.   

Proposal 2: For case 1 and case 2, conclusions of Rel-17 Pre-MG and NCSG design should be reused as much as possible. The following conclusions are suggested to be reused for Pre-MG and NSG respectively. 

· On Pre-MG
· Reuse application scenarios of Rel-17 Pre-MG
· On the configuration of Pre-MG - Reuse most of Rel-17 Pre-MG configurations on:
· Pre-MG indication
· Pre-MG activation/deactivation
· Trigger event
· Pre-MG operation under CA
· Requirements for Pre-MG when concurrent with other legacy gaps - Reuse principles of Pre-MG RRM requirements such as
· Starting point of activation/deactivation delay
· Additional transition time
· UE behavior when Pre-MG status update
· On NCSG
· Reuse application scenarios of Rel-17 NCSG
· On the configuration of NCSG - Reuse most of Rel-17 NCSG configurations on:
· NCSG pattern – reuse Rel-17 NCSG pattern including VIL1, VIL2 and other parameters
· Requirements for NCSG when concurrent with other legacy gaps - Reuse principles of NCSG RRM requirements
Proposal 3: When Pre-MG is used under concurrent gap frame, the MOs used for determination on the activation/deactivation status of Pre-MG should be the MOs associated with Pre-MG, the MOs associated with other gaps under concurrent gap frame should not be counted. 
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