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Introduction
RAN4 will start discussing performance requirements associated with multiple concurrent measurement gaps during this meeting. In this brief paper we share our views about the test scope.
Discussion
RAN4 has introduced support for multiple concurrent measurement gaps in Rel-17 as an optional feature via UE capability. Prior to Rel-17 a UE could support either a single per-UE measurement gap (MG) or a per-FR MG in one or both FRs. Now in Rel-17, the UE may support multiple MG in a single FR and, in some cases, combinations of per-UE and per-FR MG simultaneously. Per RAN4 and RAN2 agreements, concurrent MG are only supported in NR SA mode [2].
The main advantages offered by concurrent MG are increased flexibility in scheduling and prioritizing measurements by reducing measurement delay. In some cases, measurement gap overhead could be reduced vs. using a single long MG. Concurrent MG will also be useful in NTN, where multiple SMTCs with different time offsets can be configured even in a single frequency layer.
Table 1 shows the supported concurrent MG combinations in Rel-17 [1]. Combinations in rows 3-5 can be configured by the network when the per-UE gap is used for NR positioning measurements.
	Index
	# of simultaneous MG

	
	Per-FR1
	Per-FR2
	Per-UE

	0
	2
	1
	0

	1
	1
	2
	0

	2
	0
	0
	2

	3
	1
	0
	1

	4
	0
	1
	1

	5
	1
	1
	1
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Regarding the scope of the tests for this feature, our view is that it is sufficient to introduce tests for measurement procedure (measurement delay) with concurrent MG. Measurement accuracy should not be impacted so there is no need for additional tests. Also, since part of the test objective would be to verify the measurement delay and its dependence on MG parameters, our view is that testing non-DRX configurations would suffice.
In terms of use cases, we prefer to limit the tests to NR SSB-based measurements. The MG combinations used in tests would be confined to rows 0-2 in Table 1. Tests featuring PRS measurements could be introduced as part of the Rel-17 NR positioning enhancements, if desired.
Finally, to follow the test structure in the specification we suggest adding new test cases for inter-frequency measurements only. Testing one FR should be sufficient. Our preference is to add tests for FR1.
Proposal 1: The test cases for concurrent MG cover the following scenarios
· NR-SA (not supported in MR-DC)
· Measurement procedure only
· Non-DRX only
· Per-UE or per-FR gaps (no mix)
· Inter-frequency measurements only
· FR1 only

In terms of feature coverage, it would be desirable to verify MO mapping and MG collision resolution in the test cases. MG patterns can be selected among the mandatory gap patterns.
Proposal 2: The test cases for concurrent MG verify the following feature aspects
· MG combinations
· 2 per-UE (MGP #0, #1) or 2 per-FR (MGP #0, #1)
· MO mapping
· SSB MOs only
· MOs assigned to both gaps
· MG collisions
· Priority rule and proximity condition

Regarding the test configuration and procedure, as proposed above, the concurrent MGs should be configured such that some of the gap instances collide. Each MG will be configured with a different priority level so that collisions can be resolved (required in Rel-17). To verify that some of the instances of the lower priority gap do survive, an A3 event can be configured on the MO mapped to the lower priority gap.
Proposal 3: The test configuration and procedure for concurrent MG should include the following
· MO1 mapped to MG1 (higher priority) and MO2 mapped to MG2 (lower priority)
· Configure gap offsets to cause collisions between the gaps.
· Configure A3 event triggered on MO2 (mapped to lower priority MG).


Conclusions
Proposal 1: The test cases for concurrent MG cover the following scenarios
· NR-SA (not supported in MR-DC)
· Measurement procedure only
· Non-DRX only
· Per-UE or per-FR gaps (no mix)
· Inter-frequency measurements only
· FR1 only
Proposal 2: The test cases for concurrent MG verify the following feature aspects
· MG combinations
· 2 per-UE (MGP #0, #1) or 2 per-FR (MGP #0, #1)
· MO mapping
· SSB MOs only
· MOs assigned to both gaps
· MG collisions
· Priority rule and proximity condition
Proposal 3: The test configuration and procedure for concurrent MG should include the following
· MO1 mapped to MG1 (higher priority) and MO2 mapped to MG2 (lower priority)
· Configure gap offsets to cause collisions between the gaps.
· Configure A3 event triggered on MO2 (mapped to lower priority MG).
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