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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

The multiple concurrent and independent gaps has been discussed for a few meetings. In this contribution, we provide our further considerations on remaining issues regarding this topic based on [2].
2. Discussion
2.1 Applicability and configurations
Issue 2-1-1: Whether concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured
· Open issue
· Option 1: Yes

· Option 1a: Yes, provided that UE supports LTE measurement with concurrent MGs, which is up to UE capability

· Option 1b: Yes, under the condition that only one per-UE MG is configured for UE

· Option 2: No

The issue has been discussed for a few meetings. Firstly from the implementation point of view, how to perform the measurement at the UE side is clear providing the association between gaps and (LTE) MOs are provided. From the user case point of view, it could be benefit to support this scenario is limited however the implementation difficulty is also not foreseen. Based on above analysis, we prefer option 1a.  
Proposal 1: Whether concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured depends on UE capability, i.e., option 1a. 
2.3 Overlapping issues

Issue 2-3-1: X value in proximity condition for overlapping in FR1. 
· Agreement

· Consider as least X=4 in proximity condition for overlapping in FR1

· FFS to introduce X=0 as an optional UE capability
Issue 2-3-2: X value in proximity condition for overlapping in FR2

· Open issue

· FFS to consider as least X=4 in proximity condition for overlapping in FR2

· FFS to introduce X=0 as an optional UE capability

Regarding whether to introduce X = 0 as an optional UE capability, we think it is better to have this optional capability especially for some UE with more powerful processing capability which can handle RF retune more quickly at FR1.
Proposal 2: For X value in proximity condition for overlapping in FR1, prefer to introduce X=0 as an optional UE capability.
Issue 2-3-5: Whether to introduce a UE capability to indicate whether UE supports only 0% and 100% gap sharing ratios or UE supports arbitrary configured sharing ratios. (If Option 5 in Issue 2-3-3 is agreed)

· Postpone to next meeting
Issue 2-3-6: Detail gap sharing ratios (If Option 5 in Issue 2-3-5 is agreed)

· Postpone to next meeting
Regarding gap sharing ratios, besides 0% and 100% which have already been supported, the most important ratio pair is 50%/50%; 25%/75% and 75%/25%, other value could be considered later considering Rel-17 time frame. For the issue 2-3-5, if gap sharing rule is introduced a UE capability on whether a UE support gap sharing rule or not can be introduced instead of considering a UE capability to indicate whether UE supports 0% or 100% gap sharing ratio. 

Proposal 3: Regarding gap sharing ratios, introduces ratio pair 50%/50%; 25%/75% and 75%/25% for per UE concurrent gap and per FR concurrent gap. 
Proposal 4: For the issue 2-3-5, if gap sharing rule is introduced a UE capability on whether a UE support gap sharing rule or not can be introduced instead of considering a UE capability to indicate whether UE supports 0% or 100% gap sharing ratio. 
Issue 2-3-7: Whether to introduce FO, FPO, PFO, PPO scenarios.

· Open issue
· Option 1: Introduce all scenarios

· Option 2: Only introduce PFO, PPO scenarios 

· Option 3: Only introduce FO, FPO scenarios
For the FO, we think at least the right hand side scenario in the following figure should be supported. For that case, it is possible that gap pattern 1 is used for MO1 and gap pattern 2 is used for MO2. One of MO1 and MO2 can be measured with a small gap and the other one should be measured with a large gap. Under this scenario using FO case, benefit of introducing multiple concurrent gap can still exists hence we support option 1. 
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Proposal 5: Regarding Whether to introduce FO, FPO, PFO, PPO scenarios , support option 1 to introduce all scenarios. 
2.4 Overhead issue

Issue 2-4-1: Whether to define the overhead cap

· Open issue

· Option 1: Yes

· Option 2: No 

· Option 3: Up to UE capability 

Issue 2-4-2: how to define overhead cap 

· Open issue

· Option 1: The max overhead that UE can support in Rel-15/16.

· Option 2: [image: image3.png]<1+ threshold(K)





· N : number of multiple MG patterns

· MGLr : MGL of referenced MG

· MGRPr : MGRP 

· Option 3: When concurrent MGs are configured, the MGRP for each MG cannot be smaller than 40ms

As we suggested for a few meetings, we prefer the overhead cap is defined. Option 3 could also be considered for compromise. For the method on how to define the overhead cap, in principle Rel-15/16 max overhead can be used and we are also ok for option 3. 
Proposal 6:  Suggest to define the overhead cap, i.e., option 1. Ok with option 3. For the method on how to define the overhead cap, option 1 and option 3 are ok.
3. Conclusion
In this contribution, we provide our considerations for the concurrent and multiple gaps design and have the following proposals:
Proposal 1: Whether concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured depends on UE capability, i.e., option 1a. 
Proposal 2: For X value in proximity condition for overlapping in FR1, prefer to introduce X=0 as an optional UE capability.
Proposal 3: Regarding gap sharing ratios, introduces ratio pair 50%/50%; 25%/75% and 75%/25% for per UE concurrent gap and per FR concurrent gap. 
Proposal 4: For the issue 2-3-5, if gap sharing rule is introduced a UE capability on whether a UE support gap sharing rule or not can be introduced instead of considering a UE capability to indicate whether UE supports 0% or 100% gap sharing ratio. 
Proposal 5: Regarding Whether to introduce FO, FPO, PFO, PPO scenarios , support option 1 to introduce all scenarios. 

Proposal 6:  Suggest to define the overhead cap, i.e., support option 1 and Ok with option 3. For the method on how to define the overhead cap, option 1 and option 3 are ok.
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