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1. Introduction
In last meeting, there is discussion on case 1 (Pre-configured MG and concurrent MG) and a WF was approved [1]. This contribution provides further discussion on the open issues.
2. Discussion 
One of the open issues is whether to consider Pre-MG + Pre-MG in an FR, this issue has been discussed for several meetings and the candidate options are narrowed down as following:
· Option 1: Yes

· Option 1a: Yes, with UE capability
It is possible scenario to configure two Pre-MGs for an FR. We do not see the necessity to to deprioritize Pre-MG + Pre-MG in an FR. And as discussed in last meeting, it was agreed to support Pre-MG + Pre-MG. The remaining issue is whether to have UE capability for this case. In our view, it is not necessary to introduce new UE capability of whether support Pre-MG + Pre-MG. Even in Rel-17, we do not have UE capability of whether support of Pre-MG, we only have UE capabilities on the mechanism of activation/deactivation. PreconfiguredUE-AutonomousMeasGap-r17 indicates whether the UE supports the preconfigured measurement gap with UE-autonomous mechanism for activation and deactivation. PreconfiguredNW-ControlledMeasGap-r17 is used to indicate whether the UE supports the preconfigured measurement gap with network-controlled mechanism for activation and deactivation. For the combinition of Pre-MG + Pre-MG, considering the machanism of UE autonomous activation/deactivation and the machanism of network controlled activation/deactivation are not changed, the Rel-17 UE capabilies can be reused, no new UE capability on the support of Pre-MG + Pre-MG is needed 
Proposal 1: for Pre-MG + Pre-MG in an FR, the Rel-17 UE capabilies on Pre-MG (i.e. PreconfiguredUE-AutonomousMeasGap-r17, PreconfiguredNW-ControlledMeasGap-r17) can be reused,  no need to introduce new UE capability on the support of Pre-MG + Pre-MG.
Another issue is about the supporting scenarios for Pre-MG + Pre-MG. The detailed issue is duplicated as following, as captured in the agreed WF [1].

	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


In our understanding, both simultaneous multiple Pre-MGs activation/deactivation and non-simultaneous multiple Pre-MGs activation/deactivation can be considered. 
From the view of mechanism on activation/deactivation, both scenarios are possible. For network controlled mechanism, whether multiple Pre-MGs are activated/deactivated simultabeously or non-simultabeously is up to network configuration, it is not preferred to have restriction on network configuration. 
From the point of RRM requirements, simultaneous multiple Pre-MGs activation/deactivation and non-simultaneous multiple Pre-MGs activation/deactivation have impact on the activation/deactivation delay and collision handling.

For Rel-17 Pre-MG, UE shall be able to finish pre-configured activation or deactivation within 5 ms after the completion of trigger event. The same requirement can be reused for simultaneous multiple Pre-MGs activation/deactivation. As for non-simultaneous multiple Pre-MGs activation/deactivation, whether additional delay is needed can be further discussed.

For collision definition, in RAN4 #104 meeting, it was agreed that for case 1(Pre-configured MG and multiple concurrent MGs), the baseline requirement considers collisions on Pre-MG is only considered when Pre-MG is activated. According to this agreement, only the activated Pre-MG are considered in the collision definition, whther multiple Pre-MGs are activated/deactivated simultabeously or non-simultabeously has no impact.

Based on above analysis, no issues are observed to support simultaneous multiple Pre-MGs activation/deactivation and non-simultaneous multiple Pre-MGs activation/deactivation, and both can be considered.

Proposal 2: it is proposed to consider both simultaneous multiple Pre-MGs activation/deactivation and non-simultaneous multiple Pre-MGs activation/deactivation.            
Another issue is about the activation/deactivation delay. The candidated options are duplicated as following:

· Option 1: RAN4 shall extend the activation when multiple Pre-MG are activated.

· FFS whether condition is needed.

· FFS: if statuses of multiple Pre-MGs are changed due to the different events, e.g. before completion of the first (de)activation the second Pre-MG is (de)activated, additional delay is expected.
· Option 2: RAN4 shall reuse the Pre-MG (de)activation delay from Rel-17 when the (de)activation procedures of multiple pre-MG overlap.
· FFS whether condition is needed.

· FFS: if statuses of the two Pre-MGs are changed simultaneously, e.g. due to the same event, existing Pre-MG (de)activation delay requirements can be reused.
As above discussion, for Rel-17 Pre-MG, UE shall be able to finish pre-configured activation or deactivation within 5 ms after the completion of trigger event. The same requirement can be reused for simultaneous multiple Pre-MGs activation/deactivation. As for non-simultaneous multiple Pre-MGs activation/deactivation, whether additional delay is needed can be further discussed. 
Proposal 3: Pre-MG (de) activation/deactivation delay requirements specified for Rel-17 can be reused at least for simultaneous multiple Pre-MGs activation/deactivation.
According to the updated WID [2], Case 1 is 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). In detail, there are 4 cases: Pre-MG + Pre-MG, Pre-MG + NCSG, Pre-MG + Type-1 MG, and  Pre-MG + Type-2 MG. In last meeting, it was agreed to support Pre-MG + Pre-MG. For Pre-MG + NCSG,  it was agreed in previous RAN meeting  that the requirement discussions on the scenarios that NCSG is considered in Case 1 will be started after RAN#99. 
The definitions of Type-1 MG and Type-2 MG are agreed in RAN4 #104-bis-e meeting. Type-1 MG is Gap(s) configured via GapConfig without suffix. Type-2 MG is Gap(s) configured via GapConfig-r17 without preConfigInd-r17 or ncsgInd-r17. In last meeting, there was discussion on which Type of MG is considered together with Pre-MG/NCSG in the WI (When only one Pre-MG/NCSG is considered). And it was agreed to start with the requirement definition based on Type-2 MG. FFS whether and how to include Type-1 MG. Based on above agreements, for case 1, this contribution will focus on two cases: concurrent gaps with Pre-MG and Type-2 MG, concurrent gaps with Pre-MG and Pre-MG.
For the max number of gaps for Case 1 and Case 2, in previous meetings, it was agreed to take Rel-17 conclusions as baseline, which means, in detail, up to 2 gaps can be configured to UE which does not support per-FR gap, and up to 3 gaps cross all FRs can be configured to UE which supports per-FR gap.   
Taking above into account, for case 1 with Pre-MG + Type-2 MG, considering combination of different MG types and different number of gaps, it is proposed to consider following gap combinations:

· Pre-MG + Type-2 MG, and the number of gaps is 2

· Pre-configured per-UE gap + Type-2 per-UE gap

· Pre-configured FR1 gap + Type-2 FR1 gap

· Pre-configured FR2 gap + Type-2 FR2 gap
· Pre-configured per-UE gap + Type-2 FR1 gap

· Pre-configured per-UE gap + Type-2 FR2 gap

· Type-2 per-UE gap + Pre-configured FR1 gap

· Type-2 per-UE gap + Pre-configured FR2 gap
· Pre-MG + Type-2 MG, and the number of gaps is 3
· 2 Pre-configured FR1 gap + Type-2 FR2 gap

· Pre-configured FR1 gap + 2 Type-2 FR2 gap
· 2 Pre-configured FR2 gap + Type-2 FR1 gap

· Pre-configured FR2 gap + 2 Type-2 FR1 gap
· Type-2 per-UE gap + Pre-configured FR1 gap + Pre-configured FR2 gap

· Type-2 per-UE gap + Type-1 FR1 gap + Pre-configured FR2 gap

· Type-2 per-UE gap + Pre-configured FR1 gap + Type-1 FR2 gap

· Pre-configured per-UE gap + Type-2 FR1 gap + Pre-configured FR2 gap
· Pre-configured per-UE gap + Pre-configured FR1 gap + Type-2 FR2 gap
· Pre-configured per-UE gap + Type-2 FR1 gap + Type-2 FR2 gap
Proposal 4: for case 1 with Pre-MG + Type-2 MG, it is proposed to consider following gap combinations:
	Gap Combination

Configuration Id 
	The number of simultaneous configured measurement gap patterns

	
	Per-FR1 Pre-MG
	Per-FR2 Pre-MG
	Per-UE Pre-MG
	Per-FR1 Type-2 MG
	Per-FR2 Type-2 MG
	Per-UE Type-2 MG

	0
	0
	0
	1
	0
	0
	1

	1
	1
	0
	0
	1
	0
	0

	2
	0
	1
	0
	0
	1
	0

	3
	0
	0
	1
	1
	0
	0

	4
	0
	0
	1
	0
	1
	0

	5
	1
	0
	0
	0
	0
	1

	6
	0
	1
	0
	0
	0
	1

	7
	2
	0
	0
	0
	1
	0

	8
	1
	0
	0
	0
	2
	0

	9
	0
	2
	0
	1
	0
	0

	10
	0
	1
	0
	2
	0
	0

	11
	1
	1
	0
	0
	0
	1

	12
	0
	1
	0
	1
	0
	1

	13
	1
	0
	0
	0
	1
	1

	14
	0
	1
	1
	1
	0
	0

	15
	1
	0
	1
	0
	0
	1

	16
	0
	0
	1
	1
	1
	0


Simialrly, for case 1 with Pre-MG + Pre-MG, and considering combination of different MG types and different number of gaps, it is proposed to consider following gap combinations:

· Pre-MG + Pre-MG and the number of gaps is 2

· Pre-configured per-UE gap + Pre-configured per-UE gap

· Pre-configured FR1 gap + Pre-configured FR1 gap

· Pre-configured FR2 gap + Pre-configured FR2 gap
· Pre-configured per-UE gap + Pre-configured FR1 gap

· Pre-configured per-UE gap + Pre-configured FR2 gap
· Pre-MG + Pre-MG and the number of gaps is 3
· 2 Pre-configured FR1 gap + Pre-configured FR2 gap

· Pre-configured FR1 gap + 2 Pre-configured FR2 gap

· Pre-configured per-UE gap + Pre-configured FR1 gap + Pre-configured FR2 gap
Proposal 5: for case 1 with Pre-MG + Pre-MG, it is proposed to consider following gap combinations:
	Gap Combination

Configuration Id 
	The number of simultaneous configured measurement gap patterns

	
	Per-FR1 Pre-MG
	Per-FR2 Pre-MG
	Per-UE Pre-MG

	0
	0
	0
	2

	1
	2
	0
	0

	2
	0
	2
	0

	3
	1
	0
	1

	4
	0
	1
	1

	5
	1
	1
	1

	6
	2
	1
	0

	7
	1
	2
	0


3. Conclusion
This contribution provides discussion on Pre-configured MG and concurrent MG. The proposals are:
Proposal 1: for Pre-MG + Pre-MG in an FR, the Rel-17 UE capabilies on Pre-MG (i.e. PreconfiguredUE-AutonomousMeasGap-r17, PreconfiguredNW-ControlledMeasGap-r17) can be reused,  no need to introduce new UE capability on the support of Pre-MG + Pre-MG.
Proposal 2: it is proposed to consider both simultaneous multiple Pre-MGs activation/deactivation and non-simultaneous multiple Pre-MGs activation/deactivation.            

Proposal 3: Pre-MG (de) activation/deactivation delay requirements specified for Rel-17 can be reused at least for simultaneous multiple Pre-MGs activation/deactivation.

Proposal 4: for case 1 with Pre-MG + Type-2 MG, it is proposed to consider following gap combinations:
	Gap Combination

Configuration Id 
	The number of simultaneous configured measurement gap patterns

	
	Per-FR1 Pre-MG
	Per-FR2 Pre-MG
	Per-UE Pre-MG
	Per-FR1 Type-2 MG
	Per-FR2 Type-2 MG
	Per-UE Type-2 MG

	0
	0
	0
	1
	0
	0
	1

	1
	1
	0
	0
	1
	0
	0

	2
	0
	1
	0
	0
	1
	0

	3
	0
	0
	1
	1
	0
	0

	4
	0
	0
	1
	0
	1
	0

	5
	1
	0
	0
	0
	0
	1

	6
	0
	1
	0
	0
	0
	1

	7
	2
	0
	0
	0
	1
	0

	8
	1
	0
	0
	0
	2
	0

	9
	0
	2
	0
	1
	0
	0

	10
	0
	1
	0
	2
	0
	0

	11
	1
	1
	0
	0
	0
	1

	12
	0
	1
	0
	1
	0
	1

	13
	1
	0
	0
	0
	1
	1

	14
	0
	1
	1
	1
	0
	0

	15
	1
	0
	1
	0
	0
	1

	16
	0
	0
	1
	1
	1
	0


Proposal 5: for case 1 with Pre-MG + Pre-MG, it is proposed to consider following gap combinations:
	Gap Combination

Configuration Id 
	The number of simultaneous configured measurement gap patterns

	
	Per-FR1 Pre-MG
	Per-FR2 Pre-MG
	Per-UE Pre-MG

	0
	0
	0
	2

	1
	2
	0
	0

	2
	0
	2
	0

	3
	1
	0
	1

	4
	0
	1
	1

	5
	1
	1
	1

	6
	2
	1
	0

	7
	1
	2
	0
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