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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
[bookmark: _Ref516345544]In last RP meeting, the Core part of multiple concurrent and independent gap patterns was closed. In this contribution, we’ll discuss the test case design and list for concurrent gaps requirement.
2 Test case design 
The concurrent gaps can be applied for different usages, such as NR mobility, inter-RAT measurement and positioning. Especially, some special configuration rules are defined for positioning measurement. Thus, we prefer to define the test cases to at least include the following usages
1. SSB-based L3 measurement + SSB-based L3 measurement
2. SSB-based L3 measurement + LTE inter-RAT measurement
3. SSB-based L3 measurement + NR positioning measurement

[bookmark: _Ref100959254]Proposal 1: Define concurrent gaps test cases to cover at least the following usage combinations:
· SSB-based L3 measurement + SSB-based L3 measurement
· SSB-based L3 measurement + LTE inter-RAT measurement
· SSB-based L3 measurement + NR positioning measurement

To simplify the test case setting, we prefer the following test configuration:
· 1 test for intra-frequency measurement and 1 test for inter-frequency measurement
· Only non-DRX
· without SSB time index detection

[bookmark: _Ref100959264]Proposal 2: Define the test cases with the following general configurations:
· Only inter-frequency measurement
· Only non-DRX
· without SSB time index detection

The supported concurrent gaps combinations are different for per-UE gap and per-FR gap. When UE doesn’t support per-FR gap, the configured two gaps should be per-UE gaps. However, when UE supports per-FR gap, the supported gap combinations are as follow.  Gap combination #3, #4, #5 will be only applied when per-UE gap is associated to positioning measurement.
Table 1. The Gap Combination Configurations for UE supporting per-FR gap
	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

	6
	2
	0
	0

	7
	0
	2
	0

	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].


 
In legacy Rel-15, the serving cell and the target cell combinations for inter-frequency measurement are as follow.
· FR1 – FR1
· FR2 – FR2
· FR1 – FR2
To tradeoff the burden of test and the test coverage, we prefer to consider the following FR combinations with gap combination configuration.
	Test index
	Cell layout
	Gap Combination Configuration Id 

	#0
	PCell FR1 – target cell 1 NR FR1, target cell 2 NR FR1
	#6

	#1
	PCell FR1 – target cell 1 NR FR1, target cell 2 LTE

	#6

	#2
	PCell FR1 – target cell 1 NR FR1, target cell 2 NR FR1(positioning)
	#3

	#3
	PCell FR2 – target cell 1 NR FR2, target cell 2 NR FR2
	#7

	#4
	PCell FR2 – target cell 1 NR FR2, target cell 2 NR FR2(positioning)
	#4



[bookmark: _Ref100959257]Proposal 3: When UE also supports per-FR gap, define concurrent gaps test cases for the following cell configuration.
	Test index
	Cell layout
	Gap Combination Configuration Id 

	#0
	PCell FR1 – target cell 1 NR FR1, target cell 2 NR FR1
	#6

	#1
	PCell FR1 – target cell 1 NR FR1, target cell 2 LTE

	#6

	#2
	PCell FR1 – target cell 1 NR FR1, target cell 2 NR FR1(positioning)
	#3

	#3
	PCell FR2 – target cell 1 NR FR2, target cell 2 NR FR2
	#7

	#4
	PCell FR2 – target cell 1 NR FR2, target cell 2 NR FR2(positioning)
	#4



Another important aspect in concurrent gaps is the overlapping rule. We have the following suggestions for overlapping related configurations.
· Two measurement gaps have different MGRPs to avoid the fully overlapping scenario.
· To verify the dropping rule, RAN4 at least to define one test case with two measurement gaps’ offset less than 4ms.
· NW should configure different priorities for different MGPs

[bookmark: _Ref100959260]Proposal 4: To verify the overlapping rule, define the test cases with the following configurations:
· Two measurement gaps have different MGRPs to avoid the fully overlapping scenario.
· To verify the dropping rule, RAN4 at least to define one test case with two measurement gaps’ offset less than 4ms.

Based on the discussion before, we summarize the suggested test configuration as follow.
[bookmark: _Ref100697310]Proposal 5: The test case list for concurrent gaps is as follow. 
	Test category
	FR
	Cell layout
	Per-FR gap combination
	DRX
	SSB index reading
	MGP1
	MGP1 association
	MGP2
	MGP2 association

	Inter-frequency measurement without SSB index reading
	FR1
	PCell FR1 – target cell 1 NR FR1, target cell 2 NR FR1
	#6
	Non-DRX
	no
	MGP: #4
MG offset: 0
MG priority:1
	SSB
	MGP: #0
MG offset: 10
MG priority:0
	SSB 

	Inter-frequency measurement without SSB index reading with inter-RAT measurement
	FR1
	PCell FR1 – target cell 1 NR FR1, target cell 2 LTE

	#6
	Non-DRX
	no 
	MGP: #4
MG offset: 0
MG priority:1
	SSB
	MGP: #0
MG offset: 4
MG priority:0
	Inter-RAT 

	Inter-frequency measurement without SSB index reading with NR positioning measurement
	FR1
	PCell FR1 – target cell 1 NR FR1, target cell 2 NR FR1(positioning)
	#3
	Non-DRX
	no 
	MGP: #0
MG offset: 0
MG priority:1
	SSB
	MGP: #24
MG offset: 5
MG priority:0
	positioning

	Inter-frequency measurement without SSB index reading
	FR2
	PCell FR2 – target cell 1 NR FR2, target cell 2 NR FR2
	#7
	Non-DRX
	no
	MGP: #4
MG offset: 0
MG priority:1
	SSB
	MGP: #13
MG offset: 10
MG priority:0
	SSB 

	Inter-frequency measurement without SSB index reading with NR positioning measurement
	FR2
	PCell FR2 – target cell 1 NR FR2, target cell 2 NR FR2(positioning)
	#4
	Non-DRX
	no 
	MGP: #13
MG offset: 0
MG priority:1
	SSB
	MGP: #24
MG offset: 5
MG priority:0
	positioning

	Note 1: MG priority indication #0  is higher than indication  #1.




3 Conclusion
In the contribution, we discuss the open issues for concurrent gap. We have the following proposals:
Proposal 1: Define concurrent gaps test cases to cover at least the following usage combinations:
· SSB-based L3 measurement + SSB-based L3 measurement
· SSB-based L3 measurement + LTE inter-RAT measurement
· SSB-based L3 measurement + NR positioning measurement
Proposal 2: Define the test cases with the following general configurations:
· Only inter-frequency measurement
· Only non-DRX
· without SSB time index detection
Proposal 3: When UE also supports per-FR gap, define concurrent gaps test cases for the following cell configuration.
	Test index
	Cell layout
	Gap Combination Configuration Id 

	#0
	PCell FR1 – target cell 1 NR FR1, target cell 2 NR FR1
	#6

	#1
	PCell FR1 – target cell 1 NR FR1, target cell 2 LTE

	#6

	#2
	PCell FR1 – target cell 1 NR FR1, target cell 2 NR FR1(positioning)
	#3

	#3
	PCell FR2 – target cell 1 NR FR2, target cell 2 NR FR2
	#7

	#4
	PCell FR2 – target cell 1 NR FR2, target cell 2 NR FR2(positioning)
	#4


Proposal 4: To verify the overlapping rule, define the test cases with the following configurations:
· Two measurement gaps have different MGRPs to avoid the fully overlapping scenario.
· To verify the dropping rule, RAN4 at least to define one test case with two measurement gaps’ offset less than 4ms.
Proposal 5: The test case list for concurrent gaps is as follow.
	Test category
	FR
	Cell layout
	Per-FR gap combination
	DRX
	SSB index reading
	MGP1
	MGP1 association
	MGP2
	MGP2 association

	Inter-frequency measurement without SSB index reading
	FR1
	PCell FR1 – target cell 1 NR FR1, target cell 2 NR FR1
	#6
	Non-DRX
	no
	MGP: #4
MG offset: 0
MG priority:1
	SSB
	MGP: #0
MG offset: 10
MG priority:0
	SSB 

	Inter-frequency measurement without SSB index reading with inter-RAT measurement
	FR1
	PCell FR1 – target cell 1 NR FR1, target cell 2 LTE

	#6
	Non-DRX
	no 
	MGP: #4
MG offset: 0
MG priority:1
	SSB
	MGP: #0
MG offset: 4
MG priority:0
	Inter-RAT 

	Inter-frequency measurement without SSB index reading with NR positioning measurement
	FR1
	PCell FR1 – target cell 1 NR FR1, target cell 2 NR FR1(positioning)
	#3
	Non-DRX
	no 
	MGP: #0
MG offset: 0
MG priority:1
	SSB
	MGP: #24
MG offset: 5
MG priority:0
	positioning

	Inter-frequency measurement without SSB index reading
	FR2
	PCell FR2 – target cell 1 NR FR2, target cell 2 NR FR2
	#7
	Non-DRX
	no
	MGP: #4
MG offset: 0
MG priority:1
	SSB
	MGP: #13
MG offset: 10
MG priority:0
	SSB 

	Inter-frequency measurement without SSB index reading with NR positioning measurement
	FR2
	PCell FR2 – target cell 1 NR FR2, target cell 2 NR FR2(positioning)
	#4
	Non-DRX
	no 
	MGP: #13
MG offset: 0
MG priority:1
	SSB
	MGP: #24
MG offset: 5
MG priority:0
	positioning

	Note 1: MG priority indication #0  is higher than indication  #1.
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