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1 Introduction
This contribution provides analysis on performance requirements for mobility enhancement.
2. Discussion
2.1 LTM
2.1.1 Accuracy requirements
intra-frequency L1-RSRP measurement accuracy requirements
RAN4 had some discussion on side condition used in intra-frequency L1-RSRP measurement accuracy requirements. The divergence is to use -3dB (same as legacy L1 measurement) or -6dB (same as L3 measurement). In our view, the same SNR side condition as serving cell and R17 ICBM should be used. Compared to L3 measurement, the sample number of L1-RSRP measurement is smaller. To guarantee measurement accuracy, higher SNR is needed. NW is supposed to configure L1 measurement for a cell with better channel condition based on L3 measurement report. It is reasonable that side condition of L1-RSRP is higher than L3 measurement. In addition, the side condition of L3 HO for unknown cell is -2dB, which is higher than legacy side condition of L1 measurement, i.e. -3dB.
If RAN4 can agree that side condition in intra-frequency L1-RSRP measurement accuracy requirements is -3dB, the legacy SSB based L1-RSRP absolute and relative accuracy requirements can be reused.
[bookmark: _Hlk131520490]Proposal 1: Side condition in intra-frequency L1-RSRP measurement accuracy requirements is SNR=-3dB.
Proposal 2: Reuse legacy SSB based L1-RSRP absolute and relative accuracy requirements for intra-frequency L1-RSRP measurement.

inter-frequency L1-RSRP measurement accuracy requirements
Due to the same reason as intra-frequency L1-RSRP measurement, we propose that side condition in inter-frequency L1-RSRP measurement accuracy requirements is also SNR=-3dB. Last meeting, some company proposed to discuss whether to define relative accuracy requirements of inter-frequency L1-RSRP measurement as the use case is not clear. From our perspective, we prefer to define relative accuracy requirements of inter-frequency L1-RSRP measurement for completion. 
Proposal 3: Side condition in inter-frequency L1-RSRP measurement accuracy requirements is SNR=-3dB.
Proposal 4: Prefer to define both absolute and relative accuracy requirements for inter-frequency L1-RSRP measurements.

2.1.2 Test cases for core requirements
Here we list all the core part requirements defined for LTM and provide our views on the test cases to define. As well known, there are quite a lot of core requirements defined and there are various scenarios that may have different requirements. If we define individual test cases for all the requirements and scenarios, there are too many to define. We suggest considering the possibility to define a test case to cover multiple scenarios and avoiding duplicated testing on similar functions. 

Table 1
	Core requirements defined
	Detail 
	Note

	PCell Cell switch requirements
	A.6.3.x.1
· RACH based Cell switch from FR1 to FR1
· Intra-frequency cell switch
	There are totally 4 dimensions, i.e.,
· RACH based or RACH-less
· FR1 or FR2
· PCell or PSCell
· Intra-f or inter-f
There can be 16 combinations, which are too many.
Considering that the delay requirements of RACH-less cell switch is part of that of RACH based cell switch, it is enough to test RACH-less cell switch for intra-frequency cell switch only.
Considering that PSCell cell switch delay is the same as PCell cell switch delay. The difference lies in interruption requirements, we think it is enough to only test RACH-based PSCell cell switch for intra-frequency.

	
	A.6.3.x.2
· RACH based Cell switch from FR1 to FR1
· Inter-frequency cell switch
	

	
	A.6.3.x.3
· RACH-less Cell switch from FR1 to FR1
· Intra-frequency cell switch
	

	
	A.7.3.x.1
· RACH based Cell switch from FR2 to FR2
· Intra-frequency cell switch
	

	
	A.7.3.x.2
· RACH based Cell switch from FR2 to FR2
· Inter-frequency cell switch
	

	
	A.7.3.x.3
· RACH-less Cell switch from FR2 to FR2
· Intra-frequency cell switch
	

	PSCell cell switch
	A.6.3.y.1
· RACH based Cell switch from FR1 to FR1
Intra-frequency cell switch
	

	
	A.7.3.y.1
· RACH based Cell switch from FR2 to FR2
· Intra-frequency cell switch
	

	UL transmit timing requirements
	No need to have independent test case as can be tested in TCs for cell switch requirements
	

	PDCCH-order RACH on neighbor cell
	A.6.5.x.1
· intra-frequency target cell in FR1
· RACH BW is within active BWP 
	

	
	A.6.5.x.2
· inter-frequency target cell in FR1
· RACH BW is outside any configured BWP
	

	
	A.7.5.x.1
· intra-frequency target cell in FR2
· RACH BW is within active BWP
	

	
	A.7.5.x.2
· inter-frequency target cell in FR2
· RACH BW is outside any configured BWP
	

	Intra-f L1-RSRP measurement for LTM

	A.6.6.x.1
· Intra-f L1-RSRP measurement in FR1
· RTD<CP
· UE does not support RTD>CP
· Single frequency layer
· 1 serving cell, 2 neighbor cells
	UE capable of RTD>CP does not need to test the test cases for RTD<CP. A.7.6.x.3 and A.7.6.x.4 may be not needed. It depends on the conclusion on UE behavior if not claiming to support RTD>CP.

	
	A.6.6.x.2
· Intra-f L1-RSRP measurement in FR1
· RTD>CP 
· UE supports RTD>CP
· TBD: otherwise
· Single frequency layer
· 1 serving cell, 2 neighbor cells
	

	
	A.7.6.x.1
· Intra-f L1-RSRP measurement in FR2
· RTD<CP
· Single frequency layer
· 1 serving cell, 2 neighbor cells, none of neighbor cells’ TCI state activated
	

	
	A.7.6.x.2
· Intra-f L1-RSRP measurement in FR2
· RTD<CP
· Single frequency layer
· 1 serving cell, 2 neighbor cells, one of neighbor cells’ TCI state activated
	

	
	[A.7.6.x.3
· Intra-f L1-RSRP measurement in FR2
· RTD>CP and UE supports RTD>CP
· Single frequency layer
· 1 serving cell, 2 neighbor cells, none of neighbor cells’ TCI state activated]
	

	
	[A.7.6.x.4
· Intra-f L1-RSRP measurement in FR2
· RTD>CP and UE supports RTD>CP
· Single frequency layer
· 1 serving cell, 2 neighbor cells, one of neighbor cells’ TCI state activated]
	

	Inter-f L1-RSRP measurement with Type 1 MG
	A.6.6.y.1
· Inter-f L1-RSRP measurement with Type 1 MG in FR1
· RTD<CP
· With known SBI
· 2 neighbor cells
	

	
	A.7.6.y.1
· Inter-f L1-RSRP measurement with Type 1 MG in FR2
· RTD<CP
· With known SBI
· 2 neighbor cells
	

	Inter-f L1-RSRP measurement without gap for LTM

	A.6.6.z.1
· Inter-f L1-RSRP measurement without gap in FR1
· RTD<CP
· Single frequency layer
· 2 neighbor cells
	As UE behavior is basically the same as L1-RSRP measurement on intra-frequency neighbor cell(s), there is no need to test all the cases. 

	
	A.7.6.z.1
· Inter-f L1-RSRP measurement without gap in FR2
· RTD<CP
· Single frequency layer
· 2 neighbor cells, none of neighbor cells’ TCI state activated
	



Based on the above analysis, we have the following proposals:
Proposal 5: Specify the test cases for
· PCell switch delay
· PScell switch delay
· intra-frequency L1-RSRP measurement with UE incapable of RTD> CP
· intra-frequency L1-RSRP measurement with UE capable of RTD> CP
· inter-frequency L1-RSRP measurement with Type 1 MG
· inter-frequency L1-RSRP measurement without gap
Details are shown in Table 1.
Proposal 6: No need to have independent test case for PDCCH ordered RACH, as it can be tested in the test cases for RACH-less cell switch delay.
2.2 NR-DC with selective activation of cell groups via L3 enhancements
The core requirements are settled down covering PCell in FR1 with PSCell in FR1 and FR2, respectively. The test case for Subsequent conditional PSCell change is to be specified. Considering that UE may support part of the scenarios, e.g., only support FR1+FR2 DC, we are open to define more test cases or more configurations in one test case to cover UE with different capabilities. In our understanding, the purpose of the test case is to test UE can keep the SCG configurations and perform subsequent PSCell change. Taking the procedure of PSCell change alone, we believe it can be well tested through TCs for PSCell change. For UEs supporting multiple DC combinations, UE only needs to test one of test cases or one of the configurations.
[bookmark: _Ref146707220]Proposal 7: Introduce test cases with multiple configurations for subsequent Conditional PSCell Change to cover different scenarios.
[bookmark: _Ref146744477]Proposal 8: UEs capable of multiple DC combinations only need to test one of the test cases or one of the configurations.
2.3 Improvement on SCell/SCG setup delay
Regarding solutions based on existing measurement, as RAN4 has had solid agreements. One test case can be considered to test UE behavior. As for solutions based on enhanced measurement, in our view, there will be no new delay or accuracy requirement to define, so there is no need to define test cases no matter the corresponding solution is specified or not.
Proposal 9: Define test case for solutions based on existing measurement.
Proposal 10: No need to define test cases for solutions based on enhanced measurement. 
2.4 Enhanced CHO configurations
[bookmark: _Hlk142679663]New core requirements of this objective are to be introduced, respectively for NR Conditional Handover including target MCG and target SCG (obj.3) and NR Conditional Handover including target MCG and candidate SCG (obj.4). From RRM requirements point of view, the new procedures in obj.3 and obj.4 are very similar with existing procedures of conditional handover and handover with PSCell. As UE has to pass those legacy test cases, in which the basic functionalities of conditional handover and handover with PSCell have already been verified. In the test cases for both the two objectives are to test whether UE will perform Conditional Handover including target MCG and target SCG (obj.3) or NR Conditional Handover including target MCG and candidate SCG based on the configurations and measured results. Similar logic as “NR-DC with selective activation of cell groups via L3 enhancements”, we are fine to define multiple test cases or test case with multiple configurations to cover more scenarios, but UE only needs to test one of them if UE supports multiple NR-DC combinations.
[bookmark: _Ref146707222]Proposal 11: Fine to define test cases or test case with multiple configurations to cover more scenarios, but UE only needs to test one of the test cases or one of the configurations if UE supports multiple NR-DC combinations.
3 Summary
In this paper, we provide some views on performance requirements for mobility enhancement. We have the following proposals:
[bookmark: _Hlk142597625]Proposal 1: Side condition in intra-frequency L1-RSRP measurement accuracy requirements is SNR=-3dB.
Proposal 2: Reuse legacy SSB based L1-RSRP absolute and relative accuracy requirements for intra-frequency L1-RSRP measurement.
Proposal 3: Side condition in inter-frequency L1-RSRP measurement accuracy requirements is SNR=-3dB.
Proposal 4: Prefer to define both absolute and relative accuracy requirements for inter-frequency L1-RSRP measurements.
Proposal 5: Specify the test cases for
· PCell switch delay
· PScell switch delay
· intra-frequency L1-RSRP measurement with UE incapable of RTD> CP
· intra-frequency L1-RSRP measurement with UE capable of RTD> CP
· inter-frequency L1-RSRP measurement with Type 1 MG
· inter-frequency L1-RSRP measurement without gap
Details are shown as below:
	Core requirements defined
	Detail 
	Note

	PCell Cell switch requirements
	A.6.3.x.1
· RACH based Cell switch from FR1 to FR1
· Intra-frequency cell switch
	Considering that the delay requirements of RACH-less cell switch is part of that of RACH based cell switch, it is enough to test RACH-less cell switch for intra-frequency cell switch only.
Considering that PSCell cell switch delay is the same as PCell cell switch delay. The difference lies in interruption requirements. It is enough to only test RACH-based PSCell cell switch for intra-frequency.

	
	A.6.3.x.2
· RACH based Cell switch from FR1 to FR1
· Inter-frequency cell switch
	

	
	A.6.3.x.3
· RACH-less Cell switch from FR1 to FR1
· Intra-frequency cell switch
	

	
	A.7.3.x.1
· RACH based Cell switch from FR2 to FR2
· Intra-frequency cell switch
	

	
	A.7.3.x.2
· RACH based Cell switch from FR2 to FR2
· Inter-frequency cell switch
	

	
	A.7.3.x.3
· RACH-less Cell switch from FR2 to FR2
· Intra-frequency cell switch
	

	PSCell cell switch
	A.6.3.y.1
· RACH based Cell switch from FR1 to FR1
Intra-frequency cell switch
	

	
	A.7.3.y.1
· RACH based Cell switch from FR2 to FR2
· Intra-frequency cell switch
	

	UL transmit timing requirements
	No need to have independent test case as can be tested in TCs for cell switch requirements
	

	PDCCH-order RACH on neighbor cell
	A.6.5.x.1
· intra-frequency target cell in FR1
· RACH BW is within active BWP
	

	
	A.6.5.x.2
· inter-frequency target cell in FR1
· RACH BW is outside any configured BWP
	

	
	A.7.5.x.1
· intra-frequency target cell in FR2
· RACH BW is within active BWP
	

	
	A.7.5.x.2
· inter-frequency target cell in FR2
· RACH BW is outside any configured BWP
	

	Intra-f L1-RSRP measurement for LTM

	A.6.6.x.1
· Intra-f L1-RSRP measurement in FR1
· RTD<CP
· UE does not support RTD>CP
· Single frequency layer
· 1 serving cell, 2 neighbor cells
	UE capable of RTD>CP does not need to test the test cases for RTD<CP. A.7.6.x.3 and A.7.6.x.4 may be not needed. It depends on the conclusion on UE behavior if not claiming to support RTD>CP.

	
	A.6.6.x.2
· Intra-f L1-RSRP measurement in FR1
· RTD>CP 
· UE supports RTD>CP
· TBD: otherwise
· Single frequency layer
· 1 serving cell, 2 neighbor cells
	

	
	A.7.6.x.1
· Intra-f L1-RSRP measurement in FR2
· RTD<CP
· Single frequency layer
· 1 serving cell, 2 neighbor cells, none of neighbor cells’ TCI state activated
	

	
	A.7.6.x.2
· Intra-f L1-RSRP measurement in FR2
· RTD<CP
· Single frequency layer
· 1 serving cell, 2 neighbor cells, one of neighbor cells’ TCI state activated
	

	
	[A.7.6.x.3
· Intra-f L1-RSRP measurement in FR2
· RTD>CP and UE supports RTD>CP
· Single frequency layer
· 1 serving cell, 2 neighbor cells, none of neighbor cells’ TCI state activated]
	

	
	[A.7.6.x.4
· Intra-f L1-RSRP measurement in FR2
· RTD>CP and UE supports RTD>CP
· Single frequency layer
· 1 serving cell, 2 neighbor cells, one of neighbor cells’ TCI state activated]
	

	Inter-f L1-RSRP measurement with Type 1 MG
	A.6.6.y.1
· Inter-f L1-RSRP measurement with Type 1 MG in FR1
· RTD<CP
· With known SBI
· 2 neighbor cells
	

	
	A.7.6.y.1
· Inter-f L1-RSRP measurement with Type 1 MG in FR2
· RTD<CP
· With known SBI
· 2 neighbor cells
	

	Inter-f L1-RSRP measurement without gap for LTM

	A.6.6.z.1
· Inter-f L1-RSRP measurement without gap in FR1
· RTD<CP
· Single frequency layer
· 2 neighbor cells
	As UE behavior is basically the same as L1-RSRP measurement on intra-frequency neighbor cell(s), there is no need to test all the cases. 

	
	A.7.6.z.1
· Inter-f L1-RSRP measurement without gap in FR2
· RTD<CP
· Single frequency layer
· 2 neighbor cells, none of neighbor cells’ TCI state activated
	



Proposal 6: No need to have independent test case for PDCCH ordered RACH, as it can be tested in the test cases for RACH-less cell switch delay.
Proposal 7: Introduce test cases with multiple configurations for subsequent Conditional PSCell Change to cover different scenarios.
Proposal 8: UEs capable of multiple DC combinations only need to test one of the test cases or one of the configurations.
Proposal 9: Define test case for solutions based on existing measurement.
Proposal 10: No need to define test cases for solutions based on enhanced measurement.
Proposal 11: Fine to define test cases or test case with multiple configurations to cover more scenarios, but UE only needs to test one of the test cases or one of the configurations if UE supports multiple NR-DC combinations.
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