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1. Introduction

This meeting is the first meeting of performance part of measurement gap enhancements. This contribution provides initial discussion on the test cases for multiple concurrent and independent MG patterns.
2. Discussion 
Concurrent gaps are multiple measurement gaps configured by RRC message(s). When concurrent MGs are configured, the association between concurrent MGs and frequency layers (dedicated use case(s)) to be measured shall be RRC configured. The concurrent gaps can be used for the measurement of SSB, CSI-RS, PRS. And SSB, CSI-RS and PRS are treated as different frequency layers. One MG can be associated with multiple frequency layers, while one frequency layers can only be associated to a single MG. PRS measurement for positioning including all positioning frequency layers is associated with only one of the concurrent gaps. RAN4 to focus on NR and EUTRAN measurement requirements with concurrent gaps before considering 2G/3G. Measurements for different frequency layers but with the same reference signal can be associated to different concurrent MGs. Considering that concurrent gaps can be used for the measurement of SSB, CSI-RS, PRS, it is better to design test cases for concurrent gaps with different use cases (SSB, CSI-RS, PRS) to guarantee the measurement performance.
Proposal 1: considering that concurrent gaps can be used for the measurement of SSB, CSI-RS, PRS, it is better to design test cases for concurrent gaps with different use cases (SSB, CSI-RS, PRS).
As for the number of concurrent measurement gaps, for UE not capable of per-FR MG, at maximum 2 per-UE MGs can be configured. For UE capable of per-FR MG, up to 3 gaps cross all FRs can be configured to UE. For the combination of per-UE gap and per-FR gap, it is only applied when the per-UE measurement gap is associated to the measurement of PRS. The detailed configurations are duplicated as following table. 
	Gap Combination
Configuration Id 
	The number of simultaneous configured measurement gap patterns

	
	Per-FR1 measurement gap
	Per-FR2 measurement gap
	Per-UE measurement gap

	0
	2
	1
	0

	1
	1
	2
	0

	2
	0
	0
	2

	3Note 1
	1
	0
	1

	4Note 1
	0
	1
	1

	5Note 1
	1
	1
	1

	Note 1: Gap Combination Configuration Id #3, #4, #5 will be only applied when the per-UE measurement gap is associated to measure PRS for any RSTD, PRS-RSRP, and UE Rx-Tx time difference measurement defined in TS 38.215 [4].


It is better to verify the measurement performance under different concurrent gaps combination. As for based which combinations to design the test cases, we are open to discussion. In our initial consideration, gap combination configuration Id #2 need to be considered, for the UE which does not support per-FR gap, the test cases with gap combination Id #2 are applied. For the UE support per-FR gap, it needs to pass the test cases with gap combination Id #0 or #1 to verify the maximum number of gaps. Another consideration is about the combination of per-UE gap and per-FR gap where per-UE measurement gap is associated to the measurement of PRS, this kind of combination is also need to be tested to guarantee the performance. For this purpose, gap combination Id #3, 4, 5 can be considered, we slightly prefer #5 which have the maximum number of gaps.
Proposal 2: It is proposed to define test cases under different concurrent gaps combination to verify the measurement performance. From our point of view, gap combination configuration Id #2, #0 and #5 need to be considered to design the test cases target for different scenario.
Another consideration is about the collision handling of concurrent MGs. Two measurement gap occasions are defined as colliding (overlapping) if at least one of the following conditions apply: condition #1: The gaps are physically fully or partially overlapping in time domain, condition #2: The gaps are not physically overlapping in time domain but the distance between the two gap instances is equal to or less than X.  X = [4] ms for FR1 and FFS for FR2. A priority rule is introduced 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). Since the priority rule is newly introduced to solve the collision issue of concurrent MGs, it is necessary to define test cases to guarantee the measurement performance.

Proposal 3: it is proposed to define test cases for the priority rule introduced to solve the collision issue of concurrent MGs.
3. Conclusion
This contribution provides initial discussion on test cases for multiple concurrent and independent MG patterns. The proposals are:
Proposal 1: considering that concurrent gaps can be used for the measurement of SSB, CSI-RS, PRS, it is better to design test cases for concurrent gaps with different use cases (SSB, CSI-RS, PRS).

Proposal 2: It is proposed to define test cases under different concurrent gaps combination to verify the measurement performance. From our point of view, gap combination configuration Id #2, #0 and #5 need to be considered to design the test cases target for different scenario.
Proposal 3: it is proposed to define test cases for the priority rule introduced to solve the collision issue of concurrent MGs.
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