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1 Introduction
In existing Rel-15/16 NR, two measurement gaps have been identified, which are per-UE and per-FR measurement gap. Later in Rel-17 NR, three measurement gap enhancement have been considered, which are: (i) pre-configured MG pattern(s) per configured BWP (fast MG configuration), (ii) multiple concurrent and independent MG patterns, and (iii) network controlled small gap (NCSG). Now in Rel-18, further work objective to enhance the existing measurement gap is agreed on, which is ‘Enhancements of pre-configured MGs, multiple concurrent MGs and NCSG’, given in the revised work item description (WID) [1] as below:
	(1) Enhancements of pre-configured MGs, multiple concurrent MGs and NCSG 
· [bookmark: _Hlk114141673]Define RRM requirements for UEs configured with a combination of pre-configured MGs, and/or concurrent MGs and/or NCSG [RAN4]
· Define requirements only for the following two cases for UE configured with:
· [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)
· 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: This WID does not include any inter-working with MUSIM gaps


[bookmark: _Hlk131066638]In the previous RAN4 108bis meeting, the issues are captured in the way forward (WF) [2]. The analysis and discussion on the issues from the WF are provided in the next section. 
2 Discussion 
From the WF, the issues are mainly for collision definition and handling. 

Discussion on collision definition and handling
The open issues are given as:
	Sub-topic 2-1: Collision handling for dynamic collisions
Issue 2-1-4: [Scenario 4] When one pre-configured MG deactivation procedure is overlapped with another pre-configured MG activation procedure during the dynamic collision
Moderator’s note: this issue is a mix between an existing issue of fully overlapping activation/deactivation Pre-MG with collision a Pre-MG gap in the concurrent gap with Pre-MG. 
· Background: 
· Agreements from fully overlap with activation/deactivation [R4-2310175]:
· For Case 1 (Pre-configured MG and multiple concurrent MGs), under the assumption that the baseline requirement considers collisions on Pre-MG is only considered when Pre-MG is activated, extend the delay by T1 ms for fully overlapped simultaneous activation/deactivation for Pre-MG + Pre-MG
· T1 = 2ms.
· FFS if this activation delay collide with existing gaps
· An illustration example is captured below [R4-2306330]:
[image: ]
· Agreements from dynamic collision:
· 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
· The collision scenario in this issue is depicted in the figure below:
· Way Forward 
· Companies to further check whether this scenario can be captured reusing the agreements from Scenarios 1,2, and 3.  
Issue 2-1-5: [Case 1] Whether to define a new UE capability for dynamic collisions?
· Way Forward 
· Option 1: 
· Add a UE capability to indicate whether the UE supports Case 1 gap combinations that cause dynamic collisions.
· Option 2: 
· No additional capability is needed to handle the dynamic collision.



The scenarios can be summarised as below:
	Scenario 1: the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion during the dynamic collision (i.e. Pre-MG has higher priority than the MG)
RAN4 has the following 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.
· The exact wording to be discussed and captured in the specification in CR draft directly.
Scenario 2: pre-configured MG deactivation procedure is overlapped with one of concurrent gap occasion during the dynamic collision (i.e. Pre-MG has higher priority than the MG)
RAN4 has the following agreement:
· [Case 1] - [Scenario 2] When the pre-configured MG deactivation procedure is overlapped with one of concurrent gap occasion during the dynamic collision (i.e. Pre-MG has higher priority than the MG)
· When a pre-MG deactivation and a Type-2 MG collide, and the pre-MG has higher priority, UE should drop the colliding Type-2 MG occasion 
· The detailed condition to be checked when drafting the CR.
Scenario 3: pre-configured MG activation procedure is overlapped with one of concurrent gap occasion where the MG has higher priority than the Pre-MG.
RAN4 has the following agreement:
· 	The UE continues the measurement within the overlapped concurrent gap occasion (MG#2), i.e. existing priority rule applies without any change.
Scenario 4: One pre-configured MG deactivation procedure is overlapped with another pre-configured MG activation procedure during the dynamic collision (This scenario is for Pre-MG + Pre-MG).
	Open issue: 
· Companies to further check whether this scenario can be captured reusing the agreements from Scenarios 1,2, and 3.



Issue 2-1-4: In addition to the agreements made for the scenarios 1, 2 and 3, the issue of scenario 4 includes two Pre-MG occasions and two deactivation/activation procedure which makes it hard to define requirements for such scenario. Therefore, RAN4 shall not define requirements for such case, i.e., leave it for UE implementation. Alternatively, if the issue is covered with the same rules from scenarios 1, 2, 3 then
Proposal 1: [bookmark: _Ref146034701]For scenario 4: When one pre-configured MG deactivation procedure is fully overlapped with another pre-configured MG activation procedure triggered by single BWP switching during the dynamic collision, no requirements shall be defined. Alternatively, a UE capability for dynamic collision is needed.
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Figure 2: Pre-configured measurement gap activation/deactivation delay. Case (a) depicts collision between MG and Pre-MG activation/deactivation, case (b) depicts the case where MG is dropped, while case (c) depicts the suggested extension in the Pre-MG activation/deactivation procedure. 
[bookmark: _Ref118740573]Issue 3-2-6: In the previous issues, it is clear that the implementation might be challenging for some scenarios. Besides, it is common in RAN4 to introduce a UE capability when there is a feature with tight requirements that normal UE cannot achieve or a feature that is not typical for all NR UE. Therefore, RAN4 should support this with UE capability (i.e. it is left to the UE implementation).
Proposal 2: [bookmark: _Ref146034715]RAN4 shall support a UE capability for the scenarios of dynamic collision.

Discussion on Pre-MG associations
The open issues are given as:
	Sub-topic 2-2: Others
Sub-topic description: This sub-topic covers other issues related to concurrent gap with Pre-MG scenarios. 
Issue 2-2-1: [Case 1] Pre-MG association clarification
· Way Forward
· Option 1: 
· When NW configures a Pre-MG1 and a Pre-MG2/Type-2 MG in ConMGs, the MO associated with Pre-MG1 will be measured within activated Pre-MG2/Type-2 MG if Pre-MG1 is deactivated and the MO is fully overlapping with activated Pre-MG2/Type-2 MG.
· Option 1a: 
· FFS: whether it need to be captured in spec
· Option 2: 
· RAN4 to discuss options related to UE behaviour, for UE supporting Case 1 requirements, in case of deactivated Pre-MG, i.e. require the UE to perform measurements for MO’s assigned to Pre-MG outside any other MG, or define a priority for deactivated Pre-MG to be compared against priority of any other overlapping MG, or define a Pre-MG association rule by transferring MO’s assigned to Pre-MG to any other active MG (Pre-MG or Type-2 MG) as long as Pre-MG is deactivated



The intention of this issue is not clear to us. To our understanding, Option 1 is already the current understanding in RAN4 RRM, yet we don’t see a need to further update the spec.
Proposal 3: [bookmark: _Ref149835374]No need to introduce implicit association for concurrent gaps with Pre-MG.

3 Summary
In this contribution, discussion on concurrent MG with Pre-MG is provided and we have the following proposals: 
Proposal 1: For scenario 4: When one pre-configured MG deactivation procedure is fully overlapped with another pre-configured MG activation procedure triggered by single BWP switching during the dynamic collision, no requirements shall be defined.
Proposal 2: RAN4 shall support a UE capability for the scenarios of dynamic collision.
Proposal 3: No need to introduce implicit association for concurrent gaps with Pre-MG.
1. References
[1] [bookmark: _Ref95562833]RP-231477, “New WID: Further Enhancements on NR and MR-DC Measurement Gaps and Measurements without Gaps”, MediaTek Inc, Intel Corporation, June 2023, Taipei Taiwan.
[2] [bookmark: _Ref115204186][bookmark: _Hlk131066532]R4-2317305, “WF on NR_MG_enh2_part1”, MediaTek Inc, Xiamen, China, October 2023.
image1.png
DCI BWP
Switch at CC#1

Pre-MG#1 validation delay

Sms

Pre-MG#2 validation delay

Sms





image2.png
Overlapping gap End of activation/

Trigger /jeactivation delay
event . \ _ .
Pre-MG or MG 5 5 i Collision reagion
1 i MG: | :
MG#2 i 1i<h4 Pre-MG
£4ms>; i K4ms>i instance
Pre-MG %Collmon penod%-
I ‘ -P MG
MG#1 ; ; : éSms
RRC or SCell , E I Pre-MG Activation/
(de)activation or Procétlme I oms T i deactivation delay
BWP switching .

> Time




