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[bookmark: _Toc116995841]Introduction
[bookmark: _Hlk146732576]This paper presents our view on RRM aspects related to further enhancements of measurement gaps for Rel-18 [1]. In particular, it presents our view on RRM performance requirements for Case 1 and Case 2 requirements, i.e., the gap combinations
i) concurrent MG with Pre-MG 
ii) Pre-MG + Pre-MG 
iii) concurrent MG with NCSG and 
iv) NCSG + NCSG.
[bookmark: _Toc116995842]Discussion
RAN4 #109 has discussed test cases for Case 1 and Case 2 requirements and has listed open issues in [2] [3]. These are discussed in the following.
Performance principles for Case 1 and Case 2
RAN4 discussed the following issues related to performance principles for Case 1 and Case 2 requirements.
	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
· Only the test case when the colliding happened needs to be defined. And in the test case for colliding, the separated sub test cases with different Pre-MG priority can be considered



In our view, there are some commonalities between these options, however option 1 is most detailed and hence can serve as baseline. In addition, we propose to limit the tests to BWP switching trigger events for Pre-MG activation and deactivation procedures, as proposed in option 4.

The following proposal is made.

RAN4 to proceed with the following baseline for general configuration for NR_MG_enh2 tests: 
· Only define test case in NR SA in both FR1 and FR2
· Do not introduce the test for L1 impact
· Introduce test cases for both intra-frequency, inter-frequency, and deactivated SCell measurement
· 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
· Test cases are limited to single serving carrier
· Only use mandatory gap patterns to define test cases
· Focus on only fully non-overlap and partially partial overlap in the test case design
· Verify gap dropping behaviour without introducing additional test cases
· Limit the tests to BWP switching trigger events for Pre-MG activation and deactivation procedures.
RAN4 further discussed the related issue on the testing procedure.
	Issue 5-1-2: Testing procedure
< Way Forward >
· FFS the options:
· Option 1: 
· RAN4 can use the testing procedure below to reduce the overall testing efforts for Pre-MG and Concurrent MGs testing.

	The testing procedure for measurements by Pre-MG which is transited from deactivation to activation can consist of three successive time periods, with time durations of T1, T2 and T3 respectively. 
· During the duration of T1, UE can be configured with Pre-MG but being deactivated and the other Type2 MG within concurrent MGs. The configuration of them can be:
· The periodicity of Pre-MG and Type2 MG can be Ttype2MG =2* TpreMG
· The occasion of Type2 MG can be fully overlapped with these of Pre-MG
· Pre-MG activated has higher priority than that of Type2 MG
· At the start of time duration T1, Pre-MG was configured but not activated. The measurements with Type2 MG will be prioritized while colliding with Pre-MG deactivated and the reporting delay will be tested. The measurement results by Pre-MG deactivated will be reported based on the occasions which is not collided with other Pre-MG/MGs.
· At the start of time duration T2, the serving gNB can trigger Pre-MG activation. And UE is expected to complete the Pre-MG activation within T2.
· The dynamic collision rule shall be verified within T2. For an example, the measurement by Type2 MG will be kept during T2.
· At the start of time duration T3, Pre-MG shall be activated.
· During T3, Type2 MG will be dropped because it was collided with the activated Pre-MGs. The measurement by Pre-MG activated will be tested only.


The testing procedure for measurements by Pre-MG which is transited from activation to deactivation can also consist of three successive time periods, with time durations of T1, T2 and T3 respectively. 
· During the duration of T1, UE can be configured with Pre-MG but being activated and the other Type2 MG within concurrent MGs. The configuration of them can be:
· The periodicity of Pre-MG and Type2 MG can be Ttype2MG =2* TpreMG
· The occasions of Type2 MG can be fully overlapped with these of Pre-MG
· Pre-MG activated has higher priority than that of Type2 MG
· At the start of time duration T1, Pre-MG was configured and activated. The measurements with Pre-MG will be prioritized when colliding with other MGs and the reporting delay will be tested. The measurements with Pre-MG deactivated will be reported based on the occasion which is not collided with other MGs.
· At the start of time duration T2, the serving gNB can trigger Pre-MG activation. And UE is expected to complete the Pre-MG activation within T2.
· The dynamic collision rule defined in Rel18 can be verified within T2
· During T2, Pre-MG can be deactivated.
· During T3, the deactivated Pre-MGs collide Type2 MGs will be dropped. 
· The gapless measurement on MO which is associated with Pre-MG will be tested ONLY.




In our view, the proposed testing procedure in option 1 can be a candidate for verifying Case 1 requirements. However, more detailed discussion is needed once the scenarios are agreed (e.g. fully non-overlapped gaps, partially partial overlapped gaps, etc.). Hence it is too early to agree the above testing procedure for Pre-MG activation / deactivation. 
The following proposal is made.

Revisit suitability of option 1 of issue 5-1-2 for testing Pre-MG activation/deactivation once the scenarios for Case 1 test cases are agreed.
Test cases for Case 1 
RAN4#109 further discussed Case 1 test cases:
	Issue 5-2-1: [Case 1] Which topics shall RAN4 RRM define test cases for Pre-MG and concurrent MG (Case 1)
< Way Forward >
· FFS the options:
· Option 1:
· Pre-MG + Pre-MG, Pre-MG + Type-2 MG and Pre-MG + Type-1 MG.
· Option 2: 
· Pre-MG + Pre-MG, Pre-MG + Type-2 MG.
· Option 3: 
· Concurrent MG and 1 Pre-MG activation / deactivation in same FR
· Pre-MGs with activation / deactivation in the same FR.
· Option 4: 
· Prioritize testing Type-2 + Pre-MG
· If Pre-MG + Pre-MG is tested, prioritize test scenarios without dynamic collisions
· Deprioritize test scenarios with dynamic collisions
· If dynamic collisions are tested, test them with Type-2 + Pre-MG
· Configure only two MGs in each test case
· Option 5: 
· Pre-MG (de)activation
· Pre-MG (de)activation is based on the associated MO or the associated pre-configured status
· In non-simultaneous case, the (de)activation delay is same as in Rel-17
· In simultaneous case, the (de)activation delay is extended by 2ms
· Collision handling
· Deactivated pre-MG is not considered in collision
· Dynamic collision including at least scenario 1 and 2



[bookmark: _Hlk158312970]We do not support option 1, as combination Pre-MG + Type-1 MG was considered to not require any testing. Hence, we support option 2. We also support option 3 that both Type-2 MG and Pre-MG as well as both Pre-MGs should be in same FR. Regarding option 4, we disagree and believe test scenarios should include dynamic collisions, for both gap combinations Type 2 MG + Pre-MG and for Pre-MG + Pre-MG. In any case, only two MGs should be tested. Regarding option 5, we agree with the proposals except for dynamic collisions. These should be tested for Pre-MG (de)activation with higher and lower priority of Pre-MG vs. Type-2 MG. In addition, both network-controlled and UE-autonomous Pre-MG (de)activation should be verified.
The following proposal is made.

RAN4 to proceed with following test cases for Case 1. 
· Pre-MG + Pre-MG, Pre-MG + Type-2 MG. Hence, configure only two MGs in each test case.
· Concurrent MG and 1 Pre-MG activation / deactivation in same FR
· Pre-MGs with activation / deactivation in the same FR.
· Pre-MG (de)activation is based on the associated MO or the associated pre-configured status
· For Pre-MG (de)activation, assume either higher or lower priority of Pre-MG vs. Type-2 MG.
· Design test scenarios without and with dynamic collisions, for both gap combinations Type 2 MG + Pre-MG and for Pre-MG + Pre-MG. 
· For some scenarios test network-controlled Pre-MG (de)activation, for other test UE-autonomous Pre-MG (de)activation.
· Test the (de)activation delay for simultaneous and non-simultaneous Pre-MG (de)activation.
Test cases for Case 2 
RAN4#109 also discussed Case 2 test cases:
	Issue 5-3-1: [Case 2] Which topics shall RAN4 RRM define test cases for NCSG and concurrent MG (Case 2)
< Way Forward >
· FFS the options:
· Option 1: 
· NCSG + NCSG, NCSG + Type-2 MG and NCSG + Type-1 MG.
· Option 2: 
· NCSG + NCSG, NCSG + Type-2 MG.
· Option 3: 
· 1 Concurrent MG and 1 NCSG in the same FR
· 2 NCSGs (non-overlapping) in the same FR 
· Measurement for deactivated SCells with 1 Concurrent MG (w/o gap or with NCSG, as being discussed for Rel-17 maintenance).
· Option 4: 
· Collision definition 
· Total NCSG duration, including both the VILs and the ML are considered in the proximity 
· [Deactivated SCell measurement 
· Deactivated SCell is measured in NCSG regardless of the gap association] 
· Option 5: 
· Prioritize testing NCSG + Pre-MG 



We do not support option 1, as combination NCSG + Type-1 MG was considered to not require any testing. Hence, we support option 2. We also support option 3 that the gap combinations should be in the same FR. For measurement of deactivated SCells in option 3 and 4, we propose to wait on the conclusion of the Rel-17 discussion. In our understanding the collision definition in option 4 has already been used in the normative work in clause 9.1.13. It can be used for collision testing. Option 5 is outside the Rel-18 scope.
The following proposal is made.

RAN4 to proceed with following test cases for Case 2: 
· NCSG + NCSG, NCSG + Type-2 MG. Hence, configure only two MGs in each test case. 
· 1 Concurrent MG and 1 NCSG in the same FR
· 2 NCSGs (non-overlapping) in the same FR 
· For collision test scenarios, test the proximity condition. 
· The use of concurrent MG and/or NCSG for measurement of deactivated SCells depends on the outcome of the Rel-17 discussion.
[bookmark: _Toc116995848]Conclusion
In this paper, our views on open issues related to RRM performance requirements for Case 1 and Case 2 requirements [2] [3] are presented. 
The following proposals are made.
1. RAN4 to proceed with the following baseline for general configuration for NR_MG_enh2 tests: 
· Only define test case in NR SA in both FR1 and FR2
· Do not introduce the test for L1 impact
· Introduce test cases for both intra-frequency, inter-frequency, and deactivated SCell measurement
· 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
· Test cases are limited to single serving carrier
· Only use mandatory gap patterns to define test cases
· Focus on only fully non-overlap and partially partial overlap in the test case design
· Verify gap dropping behaviour without introducing additional test cases
· Limit the tests to BWP switching trigger events for Pre-MG activation and deactivation procedures.
RAN4 to revisit suitability of option 1 of issue 5-1-2 for testing Pre-MG activation/deactivation once the scenarios for Case 1 test cases are agreed.
RAN4 to proceed with following test cases for Case 1. 
· Pre-MG + Pre-MG, Pre-MG + Type-2 MG. Hence, configure only two MGs in each test case.
· Concurrent MG and 1 Pre-MG activation / deactivation in same FR
· Pre-MGs with activation / deactivation in the same FR.
· Pre-MG (de)activation is based on the associated MO or the associated pre-configured status
· For Pre-MG (de)activation, assume either higher or lower priority of Pre-MG vs. Type-2 MG.
· Design test scenarios without and with dynamic collisions, for both gap combinations Type 2 MG + Pre-MG and for Pre-MG + Pre-MG. 
· For some scenarios test network-controlled Pre-MG (de)activation, for other test UE-autonomous Pre-MG (de)activation.
· Test the (de)activation delay for simultaneous and non-simultaneous Pre-MG (de)activation.
RAN4 to proceed with following test cases for Case 2. 
· NCSG + NCSG, NCSG + Type-2 MG. Hence, configure only two MGs in each test case. 
· 1 Concurrent MG and 1 NCSG in the same FR
· 2 NCSGs (non-overlapping) in the same FR 
· For collision test scenarios, test the proximity condition. 
· The use of concurrent MG and/or NCSG for measurement of deactivated SCells depends on the outcome of the Rel-17 discussion.
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