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Introduction

In RAN #95 meeting, the WID on Further Enhancements on NR and MR-DC Measurement Gaps and Measurements without Gaps was approved [1]. One of the objectives is about enhancements of pre-configured MGs, multiple concurrent MGs and NCSG, the details are duplicated as following.

	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 concurrent MGs and/or NCSG [RAN4]

Prioritize at least joint requirements for UE configured with

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: Gaps that are configured for NTN are precluded in this WI
Note 2: The scenarios that NCSG is considered in Case 1 and that Pre-configured MG is considered in Case 2 are precluded in this WI.
Note 3: Prioritization among other possible combinations of pre-configured MG, concurrent MG and NCSG can be discussed after RAN#100

Note 4: This WID does not include any inter-working with MUSIM gaps


In last meeting, there is discussion on performance requirements on enhancement of pre-configured MGs, multiple concurrent MGs and NCSG, and a WF was approved [2]. This contribution provides further discussion on this topic.

Discussion 
Case 1 is Pre-MG 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-MG MG). Originally, in detail, there are 4 cases: Pre-MG + Pre-MG, Pre-MG + NCSG, Pre-MG + Type-1 MG, and Pre-MG + Type-2 MG. 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. 

The core part discussion focus on Pre-MG + Pre-MG, and Pre-MG + Type-2 MG. According to the lastest WID [1], Pre-MG + NCSG is precluded in this WI. And in last meeting, it was agreed Type-1 MG can be configured together with Pre-MG/NCSG, and there are no requirements when type 1 MG is colliding with pre-MG or NCSG in the same FR. But for the non-colliding case, it is necessary to verify whether UE could correctly handle Pre-MG + Type-1 MG. In summary, from test coverage point of view, it is proposed to define test for Pre-MG + Pre-MG, Pre-MG + Type-2 MG and Pre-MG + Type-1 MG.

Proposal 1: for case 1, it is proposed to define test for Pre-MG + Pre-MG, Pre-MG + Type-2 MG and Pre-MG + Type-1 MG.  
Case 2 is 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). Situation is similar as that for case 1. Originally, in detail, there are 4 cases: NCSG + NCSG, Pre-MG + NCSG, NCSG + Type-2 MG, and NCSG + Type-1 MG. 

The core part discussion focus on NCSG + NCSG, and NCSG + Type-2 MG.According to the lastest WID [1], Pre-MG + NCSG is precluded in this WI. And in last meeting, it was agreed Type-1 MG can be configured together with Pre-MG/NCSG, and there are no requirements when type 1 MG is colliding with pre-MG or NCSG in the same FR. But for the non-colliding case, it is necessary to verify whether UE could correctly handle NCSG + Type-1 MG. In summary, from test coverage point of view, it is proposed to define test for NCSG + NCSG,  NCSG + Type-2 MG, and NCSG + Type-1 MG. 
Proposal 2: it is proposed to define test for NCSG + NCSG, NCSG + Type-2 MG, and NCSG + Type-1 MG.
As for gap combination configurations, there are many detailed cases. The measurement gaps combinations are also related with the supported number of gaps. 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. It is necessary to define test to verify whether UE could support the maximum number of gaps.

Proposal 3: for gap combination, it is propsed to define test for the combination with 2 gaps for UE which does not support per-FR gap, and define test for the combination with 3 gaps cross all FRs for UE which supports per-FR gap. 
Another consideration is about the gap collision handling. In Rel-17, only gap collision among Type-2 gaps are considered. However, for Rel-18, concurrent gap with Pre-MG or NCSG are under discussion. Accordinng to previous agreements, priority rule is used. it is necessary to define test to verify the gap collision handling for concurrent gap with Pre-MG or NCSG.

Proposal 4: it is proposed to define test to verify the gap collision handling for concurrent gap with Pre-MG and concurrent gap with NCSG.
For Pre-MG, dynamic collision is considered. In detail, UE behaviour when pre-configured MG activation/deactivation procedure is overlapped with one of concurrent gap occasion is under discussion in core part. The candidate solution is that pre-configured MG activation/deactivation procedure will be delayed after the overlapping MG, and in which type of gap to perform measurement during the overlapped occasion can be decided based on the priority. It is necessary to define test to verify UE behaviour for dynamic collision.

Proposal 5: it is proposed to define test for dynamic collision with Pre-MG.
Conclusion

This contribution provides discussion on performance requirements on enhancement of pre-configured MGs, multiple concurrent MGs and NCSG. The proposals are:

Proposal 1: for case 1, it is proposed to define test for Pre-MG + Pre-MG, Pre-MG + Type-2 MG and Pre-MG + Type-1 MG.  
Proposal 2: it is proposed to define test for NCSG + NCSG, NCSG + Type-2 MG, and NCSG + Type-1 MG.
Proposal 3: for gap combination, it is propsed to define test for the combination with 2 gaps for UE which does not support per-FR gap, and define test for the combination with 3 gaps cross all FRs for UE which supports per-FR gap. 
Proposal 4: it is proposed to define test to verify the gap collision handling for concurrent gap with Pre-MG and concurrent gap with NCSG.
Proposal 5: it is proposed to define test for dynamic collision with Pre-MG.
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