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1. Introduction
At RAN 95 meeting the WI “Further Enhancements on NR and MR-DC Measurement Gaps and Measurements without Gaps” [1] was approved. At RAN 97e meeting, the WI was further updated [2] and the objectives related to further gap enhancement are: 

The discussion on the performance part have been started since RAN4 108bis meeting. In this contribution we provide our considerations on some open issues for the performance part. 
2. Discussion
2.1 Performance principles for Case 1 and Case 2
In [3], the following options are proposed for the principles for performance part. 
Issue 5-1-1: Which general configuration shall be defined for the test cases?
< Way Forward >
· FFS the options:

· Option 1: 

· Only define test case in NR SA in both FR1 and FR2: support

· Do not introduce the test for L1 impact: support

· Do not introduce test cases for intra-freq measurement without gap: [Not support, both intra-frequency inter-frequency, and deactivated SCell measurement shall be introduced]

· Define a minimum set of test cases for SSB-based measurement: support

· Only define test case under non-DRX: support

· Define test case without SBI reporting: support

· On SSB-only test cases, RAN4 does not consider simultaneous per-UE gap and per-FR gap configurations: support

· Do not define test cases with simultaneously FR1 and FR2 gaps configured: support

· Test cases are limited to single serving carrier: support  

· Only use mandatory gap patterns to define test cases: support

· Focus on only fully non-overlp and partially partial overlap in the test case design: support

· Verify gap dropping behaviour without introducing additional test cases: support

· Option 2: 

· Only inter-frequency measurement

· Only non-DRX

· without SSB time index detection

· Only define test case in NR SA in both FR1 and FR2

· Do not introduce the test for L1 impact

· Do not introduce test cases for intra-freq measurement without gap

· Define a minimum set of test cases for SSB-based measurement

· On SSB-only test cases, RAN4 does not consider simultaneous per-UE gap and per-FR gap configurations

· Do not define test cases with simultaneously FR1 and FR2 gaps configured. 

· Test cases are limited to single serving carrier  

· Only use mandatory gap patterns to define test cases

· Focus on only partially partial overlap in the test case design

· Option 3: 

· Only define test case for SA mode;

· No need to introduce test case for intra-frequency without gap;

· Only define test case of non-DRX;

· Only consider per-UE + per-UE MGs or per-FR + per-FR MGs configuration

· Option 4: 

· It is necessary to define the test cases for NR standalone scenario only;

· Test cases for SSB measurement with Pre-MG shall be defined at least
· Test cases for the intra-frequency with Pre-MG gap can be defined with high priority
· In Rel18, the test cases under single carrier when the pre-MG activation is based on UE autonomous pre-MG activation shall be defined
· BWP switching trigger event can be tested ONLY
· Non-DRX cases will be tested only in Rel18
These options are based on performance discussion during Rel-17 gap enhancement WI discussion for concurrent gap, Pre-MG and NCSG. For the case 1 and case 2 for Rel-18 Gap enhancement WI, suitable principles needed to be chosen from these principles. Considering these principles, it is found that all items of option 1 works well except for the principle “Test cases are limited to single serving carrier” for Rel-18 case 1 and case 2 and also provide a comprehensively list of principle hence we prefer the following update based on option 1.   

Proposal 1: For issue 5-1-1, the following based on option 1 are preferred. 
· Only define test case in NR SA in both FR1 and FR2

· Do not introduce the test for L1 impact

· Do not introduce test cases for intra-freq measurement without gap:

· Define a minimum set of test cases for SSB-based measurement

· Only define test case under non-DRX

· Define test case without SBI reporting

· On SSB-only test cases, RAN4 does not consider simultaneous per-UE gap and per-FR gap configurations

· Do not define test cases with simultaneously FR1 and FR2 gaps configured 

· Only use mandatory gap patterns to define test cases 

· Verify gap dropping behaviour without introducing additional test cases

2.2 Case 1 test case

For Case 1, the following two gap combinations are introduced:

1. Pre-MG + Type-2 MG

2. Pre-MG + Pre-MG

For both two combinations, we suggest to follow Rel-17 concurrent test case as the base to define the test case. For example for the Pre-MG + Pre-MG case, test environment could reuse the environment in A.7.6.15.1.1, i.e., use single serving cell to design the test case and fundamentally, the two gaps in A.7.6.15.1.1 are replaced by Pre-MG
A.7.6.15.2.1
Test Purpose and Environment

In this test, there are three cells: NR cell 1 as PCell in FR2 on NR RF channel 1, NR cell 2 as neighbour cell in FR2 on NR RF channel 2 and NR cell 3 as another neighbour cell in FR2 on NR RF channel 3.  The test parameters and configurations are given in Tables A.7.6.15.2.1-1, A.7.6.15.2.1-2, and A.7.6.15.2.1-3. 

Two measurement gaps are configured to UE with measurement gap pattern configuration #13 and #14 respectively. Measurement gap with pattern #13 is associated with inter-frequency measurement on NR cell 2, and measurement gap with pattern #14 is associated with inter-frequency measurement on NR cell 3
Proposal 2: For both Pre-MG + Type-2 MG, use Rel-17 concurrent test environment for partially-partial overlapping as the base to define the test environment. 

The following new behavior and requirements are introduced:

1. Collision handling – dynamic collision handling include the behavior where deactivated Pre-MG is not considered in collision handling

2. Pre-MG activation/deactivation 

· Activation/deactivation based on associated MO for this particular Pre-MG

· Simultaneously and non-simultaneous activation/deactivation, either legacy activation delay + 2ms or legacy activation delay.  

Dynamic collision and activation/deactivation based on associated MO can be verified through test case with Pre-MG + MG. For the simultaneously and non-simultaneous activation/deactivation, two test cases with Pre-MG + Pre-MG are needed. 
Proposal 3: For the test cases for Case 1, it is suggested to consider option 1 in Issue 4-2-2 of [R4-2317305]: 
· RAN4 to define Pre-MG and Con-MGs test cases with the following combinations:

· Pre-MG Combination 1: Pre-MG+MG without gap collision

· Pre-MG Combination 2: Pre-MG+MG with gap collision

· Pre-MG Combination 3: (Pre-MG1, Pre-MG2): (Deactivation, Deactivation) <-> (Activation, Activation) without gap collision

· Pre-MG Combination 4: (Pre-MG1, Pre-MG2): (Deactivation, Deactivation) <-> (Activation, Activation) with gap collision

· Pre-MG Combination 5: (Pre-MG1, Pre-MG2): (Activation, Deactivation) <-> (Deactivation, Activation) without gap collision

· RAN4 not to define the test cases to verify the collision during the transition period between Pre-MG activation/deactivation and MG occasion
2.3 Case 2 test case
For the case 2, Rel-17 concurrent gap collision rules and NCSG principles are extended for the NCSG + MG and NCSG + NCSG case. It is suggested to follow the Rel-17 principle to design the test cases for NCSG + M and NCSG + NCSG for the following test set as that of Rel-17:

· Measurement with NCSG on deactivated SCC

· Intra-frequency measurement with NCSG 

· Inter-frequency measurement with NCSG 

For the test cases, option 1 and 2 of Issue 4-3-2 in [3] are similar, it is ok to use option 1 as the base to design the test cases.
Proposal 4: Use option 1 of Issue 4-3-2 in [3] for NCSG test case:
· TC1: Measurement with NCSG on deactivated SCC without collision(NCSG+MG)

· TC2: Measurement with NCSG on deactivated SCC with collision(NCSG+MG)

· TC3: Inter-frequency measurement with NCSG without collision (NCSG+NCSG)

· TC4: Inter-frequency measurement with NCSG with collision (NCSG+NCSG)

· TC5: Intra-frequency measurement with NCSG without collision(NCSG+NCSG)

· TC6: Intra-frequency measurement with NCSG with collision(NCSG+NCSG) 

3. Conclusion
In this contribution, we provide our considerations on issues on performance part on further gap enhancement WI and have the following proposals:
Proposal 1: For issue 5-1-1, the following based on option 1 are preferred. 
· Only define test case in NR SA in both FR1 and FR2

· Do not introduce the test for L1 impact

· Do not introduce test cases for intra-freq measurement without gap:

· Define a minimum set of test cases for SSB-based measurement

· Only define test case under non-DRX

· Define test case without SBI reporting

· On SSB-only test cases, RAN4 does not consider simultaneous per-UE gap and per-FR gap configurations

· Do not define test cases with simultaneously FR1 and FR2 gaps configured 

· Only use mandatory gap patterns to define test cases 

· Verify gap dropping behaviour without introducing additional test cases

Proposal 2: For both Pre-MG + Type-2 MG, use Rel-17 concurrent test environment for partially-partial overlapping as the base to define the test environment. 

Proposal 3: For the test cases for Case 1, it is suggested to consider option 1 in Issue 4-2-2 of [R4-2317305]: 

· RAN4 to define Pre-MG and Con-MGs test cases with the following combinations:

· Pre-MG Combination 1: Pre-MG+MG without gap collision

· Pre-MG Combination 2: Pre-MG+MG with gap collision

· Pre-MG Combination 3: (Pre-MG1, Pre-MG2): (Deactivation, Deactivation) <-> (Activation, Activation) without gap collision

· Pre-MG Combination 4: (Pre-MG1, Pre-MG2): (Deactivation, Deactivation) <-> (Activation, Activation) with gap collision

· Pre-MG Combination 5: (Pre-MG1, Pre-MG2): (Activation, Deactivation) <-> (Deactivation, Activation) without gap collision

· RAN4 not to define the test cases to verify the collision during the transition period between Pre-MG activation/deactivation and MG occasion
Proposal 4: Use option 1 of Issue 4-3-2 in [3] for NCSG test case:
· TC1: Measurement with NCSG on deactivated SCC without collision(NCSG+MG)

· TC2: Measurement with NCSG on deactivated SCC with collision(NCSG+MG)

· TC3: Inter-frequency measurement with NCSG without collision (NCSG+NCSG)

· TC4: Inter-frequency measurement with NCSG with collision (NCSG+NCSG)

· TC5: Intra-frequency measurement with NCSG without collision(NCSG+NCSG)

· TC6: Intra-frequency measurement with NCSG with collision(NCSG+NCSG) 
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