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1. Introduction
At RAN#90 meeting one WI related to Rel-17 RRM gap enhancement was agreed at [1], three topics were provided. The objective of multiple concurrent and independent MG patterns is copied here for information:
	Multiple concurrent and independent MG patterns [RAN4, RAN2]

· RRM requirements for concurrent and independent MG patterns [RAN4] 

· Define requirements for UE maximum number of concurrent and independent MG patterns active at any time

· Specification of requirements for multiple concurrent and independent MG patterns (MGL, MGRP) 

· Specification of requirements and UE behavior for proximity of MG instances in time, priority, and partial or full overlap of MG instances 

· Define the corresponding measurement requirements

· Specification of applicability of multiple concurrent and independent gap patterns [RAN4] 

· Procedures and signaling for simultaneous RRC (re-)configuration of one or more gap patterns [RAN2] 

· Specification of protocol impacts for multiple concurrent and independent MG patterns based on RAN4 input


In RAN2#117, the following agreements were made [2]:
	· For additional gap configuration in concurrent gap, use ToAddModList and ToReleaseList structure for each gap type to add or release the additional gaps, and gap sharing configuration to be consistent. 

· For concurrent gap, RAN2 confirms that there is no need to support coarse granularity association (i.e. per use case such as CSI-RS, SSB measurement) since the agreed fine granularity (per frequency layer) could cover this case.

· FFS the maximum number of measurement gap ID. This could be discussed in gap coordination section.

· Baseline assumption When multiple MOs (with the same SSB frequency) are configured, the network associates the same MG for the SSB measurement in each MO. Details sorted out in CR disc




RAN2 sent LS[3] to RAN4. In the incoming RAN4 LS[4], RAN4 provides further conclusions for concurrent MGs. 
	· Introduce a priority rule to resolve collisions between measurement gap occasions

· In each collision, the UE will perform only measurements associated with the measurement gap with the highest priority

· The priority of the measurement gap can be RRC configurable

· In Rel-17, define requirements for the case when different measurement gaps are configured with different priorities (i.e., do not consider equal priorities case)

· Regarding the number of priority levels, only two levels are needed in the NR_MG_enh WI. However, considering forward compatibility on inter-working with other features (e.g., MUSIM, NTN, Positioning), RAN4 recommends 5 levels. RAN4 kindly requests that at least two priority levels are supported in Rel-17 and leaves the decision to support a higher number of priority levels to RAN2.


In this contribution, we would like to provide our considerations on the open issues for concurrent MGs.
2. Discussion
2.1 Maximum number of measurement gap ID
In RAN2 LS[3], we raised the question “How many gaps (including ePOS gap, MUSIM gap, concurrent gap from MGE WI) could be activated simultaneously?”

In our understanding, the total number of gaps could be activated simultaneously depends on the number of gap related feature being activated simultaneously. When multiple gap related features are activated simultaneously, the maximum number of activated gaps is the summation of the maximum gap number of all activated gap related features.
Proposal 1: When multiple gap related features are activated simultaneously, the maximum number of activated gaps is the summation of the maximum gap number of all activated gap related features. 
Furthermore, From RAN2 perspective, we need know the maxNrofGapId scope In RAN2 running CR[6]. maxNrofGapId is used to limit the maximum simultaneous gap per gapUE, gapFR1, or GapFR2. In our understanding, it’s fine to use the maximum number on total activated gaps for maxNrofGapId. Then, the separate limitation on the number of per gapUE, gapFR1 or GapFR2 can be referred to RAN4 spec.
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In addition, the UE complexity should be considered when multiple gap related features are activated, hence, a maximum number on total activated gaps should be defined. Naturally, it should be determined based on RAN4 input
Proposal 2: The maximum number of measurement gap ID is up to the maximum number on total gaps for all activated features. It is decided based on RAN4 input.
2.2 Conditional presence for gap ID 

This is regarding whether and how to specify the conditional presence for gap ID in the running CR[6] as below. 
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	Conditional Presence
	Explanation

	GapID
	This field is mandatory present when:
- more than one per UE gap is configured; or
- more than one FR1 gap is configured; or
- more than one FR2 gap is configured; or

- per UE gap is configured together with per FR gap.
It is optional present, Need R, when:

- one or more gap is configured as pre-configured measurement gap.
Otherwise, this field is not present, Need R.
Editor Note: It is FFS whether and how to specify the conditional presence for gap ID


To facilitate the maintaining of concurrent MG, measurement gap identity is introduced to identify each separated gap. And it’s agreed in RAN2#116bis that “For association between concurrent MG and measured frequencies: Indicate the associated gaps (via “gap ID”) in MO; (for PRS measurement, indicating in the association in MG configuration).”  From this perspective, Gap ID field should be mandatory for concurrent measurement gaps. And, pre-configured gap can be configured as a part of concurrent gaps. The definition of concurrent measurement gap could be added in TS38331, e.g. more than one gaps, including per UE, per FR1 or per FR2 gaps, which is concurrently configured.
Proposal 3: Gap ID field is mandatory for concurrent measurement gaps, i.e. more than one gaps, including per UE, per FR1 or per FR2 gaps, which is concurrently configured.
2.3 Maximum number of gap priority level
RAN4 LS[4] pointed out that:

 “Regarding the number of priority levels, only two levels are needed in the NR_MG_enh WI. However, considering forward compatibility on inter-working with other features (e.g., MUSIM, NTN, Positioning), RAN4 recommends 5 levels. RAN4 kindly requests that at least two priority levels are supported in Rel-17 and leaves the decision to support a higher number of priority levels to RAN2.”

From signalling perspective, it’s fine to define Maximum number of gap priority level as 8 for forward compatibility on other features.
Proposal 4: The maximum number of gap priority level is 8 for forward compatibility on other features
3. Conclusion

In this contribution, we discuss open issues for concurrent MG. Based on the discussion, we have the following proposals:
Proposal 1:
When multiple gap related feature are activated simultaneously, the maximum number of activated gaps is the summation of the maximum gap number of all activated gap related features.

Proposal 2:
The maximum number of measurement gap ID is up to the maximum number on total gaps for all activated features. It is decided based on RAN4 input.

Proposal 3:
Gap ID field is mandotary for concurrent measurement gaps, i.e. more than one gap, including per UE, per FR1 or per FR2 gaps, which is concurrently configured.
Proposal 4:
Maximum number of gap priority level is 8 for forward compatibility on other features
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