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1 	Introduction
[bookmark: _Hlk149116750][bookmark: OLE_LINK14][bookmark: OLE_LINK15]In the last RAN4 meeting, the workplan for Performance requirements of Rel18 NR measurement gap enhance WI was further approved [1]. In this paper, we provided the initial considerations on the test cases of pre-configured MGs and multiple concurrent MGs under objective 1.   
2 Discussion on Test Cases for Case 1
2.1. General principle
In the last meeting the high level principle to define test cases for Rel18 MGE objective 1 was raised but without any conclusion. In this subsection, we provide our initial views on these issues also.
· Issue 1. NR standalone only
As same as the pre-configured MG in Rel17, the preconfigured MG within the concurrent MGs in Rel18 will be NOT used in MR-DC scenario but only NR SA. That is currently it is enough to define the test cases for NR standalone scenarios. 
Proposal 1: It is necessary to define the test cases for NR standalone scenario only. 
· Issue 2: Which types of measurement reference signal measured by Pre-MG within concurrent MGs? 
Even the measurements with pre-MG can be used for not only SSB but also other reference signal (e.g. CSI-RS, PRS). However, since measurements on the CSI-RS and PRS needs the always being activated Pre-MG, it is not feasible to verify all new functionalities of Pre-MG (e.g. the activation/deactivation transition could not be tested) in a single test case. Thus we proposed that:
Proposal 2: Test cases for SSB measurement with Pre-MG shall be defined at least. 

· Issue 3: Intra-frequency and inter-frequency measurement
As RAN4 defined the measurement delay requirements for Pre-MG based measurements without the status changed, the separated test cases for intra-frequency and inter-frequency measurement are needed. However, regarding to the inter-frequency measurement with Pre-MG which shall be always activated is completely same as that with the legacy measurement gap from UE behavior perspective, we can focus on the intra-frequency with gap firstly in order to save testing efforts.
Proposal 3: Test cases for the intra-frequency with Pre-MG gap can be defined with high priority. 

· Issue 4: Pre-MG activation mechanism
In principle, both the UE autonomous pre-MG activation and network signalling Pre-MG activation mechanism shall be tested. But as in Rel17, the test cases for the different activation mechanism are defined. 
On the other hand, in comparison with single carrier cases, there is difference from UE behaviour perspective when the pre-MG activation mechanism is based on the network signalling. Therefore, we can propose that:
Proposal 4: In Rel18, the test cases under single carrier when the pre-MG activation is based on UE autonomous pre-MG activation shall be defined.

· Issue 5: For UE autonomous pre-MG activation, whether all trigger events shall be tested?
In Rel17, multiple trigger events below were agreed for pre-MG activation mechanism. However, from the requirements themselves, we believe only BWP-switching case is needed.
And we can also focus on the trigger event of BWP switching which is more important using cases.
Proposal 5: BWP switching trigger event can be tested ONLY.

· Issue 6: DRX 
As in WID, the measurement gap enhancement is only considered in RRC_CONNECT, we need not any test cases for DRX.
Proposal 6: Non-DRX cases will be tested only in Rel18.

· Issue 7: Colliding case 
If there is no colliding in the test cases for Case 1 and Case 2, the functionality of each measurement instance can be independent. That is the corresponding functionality tests can be covered by Rel17 for each of features. For an example, in case of Pre-MG + Type2 MG, the concurrent MGs functionality can be tested by Rel17 concurrent MG TCs and Pre-MG by Rel17 Pre-MG TCs.
Proposal 7: 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.

2.2. Testing procedure
Nevertheless, in order to reduce the number of test cases as possible, if the testing procedure in in which several successive time periods being included, the multiple functionalities and performance are desired to be tested together.
In our view, the testing procedure for the enhanced measurement gap can be based on the test procedure for the preconfigured measurement gap in Rel17. The difference is the new pre-MG activation/deactivation requirements and new measurement behaviour because of the colliding with other concurrent MGs shall be verified also. 

Observation 1: the testing procedure can involve the multiple purposes.
1) The requirements of measurement reporting delay for the measurement by legacy MG within the concurrent MGs which is not collided with Pre-MG
2) The requirements of measurement reporting delay for the measurement by Pre-MG within the concurrent MGs which is not collided with Pre-MG
3) The requirements on activation delay of Pre-MG within concurrent MGs
4) The new functionalities of dynamical collision rules for Pre-MG within concurrent MGs
5) The requirements of measurement reporting delay for the measurement with Pre-MG within the other concurrent MGs which is collided with Pre-MG


Figure 1. Testing procedure for measurement with activated Pre-MG

As illustrated in the figure above, 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.


Figure 2. Testing procedure for measurement with deactivated Pre-MG

Similarly, 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.
· 
Proposal 8: RAN4 can use the testing procedure below to reduce the overall testing efforts for PreMG 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.






2.3. Test cases list for Case 1
With the simplified testing procedure, the following necessary test cases for NR Pre-MG within concurrent MGs can be combined together:
· Activation delay test case for Pre-MG measurement gap
· Reporting delay test cases for the measurement by Pre-MGs which are collided with the other MGs within the concurrent MGs
Therefore, the following test cases for Pre-MG core requirement were proposed.  

Proposal 9: The following test cases for core requirement of Pre-MG within concurrent MGs in Rel18 are listed in Table 1 below. 
Table 1 Test cases for Pre-MG within concurrent MGs core requirements
	No
	Type of Test
	Description
	Test purpose 
	Notes

	1
	Pre-configured measurement gap activation delay and measurement reports
	FDD/ TDD
Pre-configured gap configuration, 
activation upon DCI/timer-based BWP switching 
No network signaling to indicate pre-MG activation/deactivation status
Gap#0
BWP switching trigger 
No DRX cycle 
AWGN
	Core requirements in section xxxx and yyyy which is also rely on UE’s capability to be verified. 
· UE completes the pre-configured MG activation/deactivation within the requirements
· Collison handling behavior 
· UE reports intra/inter frequency measurement by PreMG.
	




3 Conclusion
In this contribution, serval issues related to the test case of measurement gap enhancement WI in Rel18 are discussed. The proposals can be summarized as:

Proposal 1: It is necessary to define the test cases for NR standalone scenario only.

Proposal 2: Test cases for SSB measurement with Pre-MG shall be defined at least. 

Proposal 3: Test cases for the intra-frequency with Pre-MG gap can be defined with high priority. 

Proposal 4: In Rel18, the test cases under single carrier when the pre-MG activation is based on UE autonomous pre-MG activation shall be defined.

Proposal 5: BWP switching trigger event can be tested ONLY.

Proposal 6: Non-DRX cases will be tested only in Rel18.

Proposal 7: 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.

Observation 1: the testing procedure can involve the multiple purposes.
1) The requirements of measurement reporting delay for the measurement by legacy MG within the concurrent MGs which is not collided with Pre-MG
2) The requirements of measurement reporting delay for the measurement by Pre-MG within the concurrent MGs which is not collided with Pre-MG
3) The requirements on activation delay of Pre-MG within concurrent MGs
4) The new functionalities of dynamical collision rules for Pre-MG within concurrent MGs
5) The requirements of measurement reporting delay for the measurement with Pre-MG within the other concurrent MGs which is collided with Pre-MG

Proposal 8: RAN4 can use the testing procedure below to reduce the overall testing efforts for PreMG 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.




Proposal 9: The following test cases for core requirement of Pre-MG within concurrent MGs in Rel18 are listed in Table 1 below. 
Table 1 Test cases for Pre-MG within concurrent MGs core requirements
	No
	Type of Test
	Description
	Test purpose 
	Notes

	1
	Pre-configured measurement gap activation delay and measurement reports
	FDD/ TDD
Pre-configured gap configuration, 
activation upon DCI/timer-based BWP switching 
No network signaling to indicate pre-MG activation/deactivation status
Gap#0
BWP switching trigger 
No DRX cycle 
AWGN
	Core requirements in section xxxx and yyyy which is also rely on UE’s capability to be verified. 
· UE completes the pre-configured MG activation/deactivation within the requirements
· Collison handling behavior 
· UE reports intra/inter frequency measurement by PreMG.
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