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9.1.4
Performance evaluation of mobility 

Evaluation cases and simulation assumptions are provided Annex A.2.3. For mobility, the following evaluation metrics are considered.

· Paging miss probability in RRC Connected Inactive state

· UE power consumption in RRC Connected Inactive state 

· UE power consumption in RRC Connected Active state 

Table 9.1.4-1, 9.1.4-2 and 9.1.4-3 provide summary of evaluation results of both DL measurement based mobility and UL measurement based mobility.  In the table, each source corresponds to the following references.

· Source1: R1-1702595, R1-1700739, R1-1612039, R1-1610166, R1-1610167 and R1-166393

· Source2: R1-1703130

· Source3: R1-1609437

· Source4: R1-1702911, R1-1700893 and R1-1612473

· Source5: R1-1703096, R1-1701062 and R1-1612810
Based on the evaluation results summarized in Table 9.1.4-1, 9.1.4-2 and 9.1.4-3, the following observations were made by some sources

· For CONNECTED_ACTIVE state, compared to LTE DL measurement baseline with 5 ms SS (Synchronization Signal) periodicity and CRS:
· In synchronized deployment, UL measurements can provide a handover performance and / or potential UE power consumption gain in some scenarios, e.g. dense deployments with low number of UE’s per TRP, high speed, with a potential cost of increased UL resource and potential NW backhaul signaling overhead depending on NW architecture and potential reduction in over the air signaling overhead, 

· For CONNECTED_INACTIVE state, compared to LTE DL measurement baseline with 5 ms SS (Synchronization Signal) periodicity and CRS
· In synchronized deployment, UL measurements with synchronization signals transmitted in SFN mode can provide a paging reliability performance and / or UE power consumption gain in some scenarios, , e.g. dense deployments, rural high way, with a cost of increased UL resource and potential NW backhaul signaling overhead depending on NW architecture and potential reduction in over the air signaling overhead.

Table A.9.1.4-1: System-level evaluation results: RRC Connected Inactive State Paging Miss Probability
	RRC Connected Active State
	Paging Miss Probability

	Scenario
	Mobility Schemes 
	Source 1 
	Source 3
	Source 5

	
	
	 
	 
	Low 
Load
	Intermediate
 Load
	High 
Load

	Rural 
120km/hr UE
	DL Measurement Based Mobility
DRX cycle (0.32seconds)
	4.0%
	 
	 
	 
	 

	
	DL Measurement Based Mobility
DRX cycle (0.375seconds)
	2.0%
	 
	0.0%
	0.3%
	0.8%

	
	DL Measurement Based Mobility
DRX cycle (0.75seconds)
	 
	 
	0.0%
	0.6%
	1.5%

	
	DL Measurement Based Mobility
DRX cycle (1.28seconds)
	8.0%
	 
	0.0%
	1.4%
	2.8%

	
	DL Measurement Based Mobility
DRX cycle (1.5 seconds)
	8.0%
	 
	 
	 
	 

	
	UL Measurement Based Mobility
DRX cycle (1.28seconds)
	3.0%
	 
	 
	 
	 

	
	UL Measurement Based Mobility
DRX cycle (1.5seconds)
	1.0%
	 
	 
	 
	 

	Dense Urban 
30km/hr UE
	DL Measurement Based Mobility
DRX cycle (0.16seconds)
	12.0%
	 
	 
	 
	 

	
	DL Measurement Based Mobility
DRX cycle (1.28seconds)
	26.0%
	 
	 
	 
	 

	
	UL Measurement Based Mobility
DRX cycle (1.28seconds)
	6.0%
	 
	 
	 
	 

	
	DL Measurement Based Mobility
DRX cycle (0.375seconds)
	 
	16%
	 
	 
	 

	
	DL Measurement Based Mobility
DRX cycle (1.5 seconds)
	 
	32%
	 
	 
	 

	
	UL Measurement Based Mobility
DRX cycle (1.5 seconds)
	 
	1%
	 
	 
	 

	High speed train 
480km/hr UE
	DL Measurement Based Mobility
DRX cycle (0.375seconds)
	7.6%
	 
	0.0%
	1.7%
	3.1%

	
	DL Measurement Based Mobility
DRX cycle (0.75seconds)
	 
	 
	0.0%
	4.3%
	6.9%

	
	DL Measurement Based Mobility
DRX cycle (1.5 seconds)
	27.8%
	 
	0.2%
	11.5%
	16.5%

	
	UL Measurement Based Mobility
DRX cycle (1.5 seconds)
	2.3%
	 
	 
	 
	 


Table A.9.1.4-2: System-level evaluation results: RRC Connected Inactive State UE Power Consumption
	RRC Connected Active State
	 UE Power Consumption

	Scenario
	Mobility Schemes 
	Source 1
	Source 4

	
	
	 
	5 Tracking Areas 
per cell
	0.2 Tracking Areas
per cell

	Benign Mobility 

semi-static UE
	DL Measurement Based Mobility
	6.7mW
	 
	 

	Rural 

120km/hr UE
	DL Measurement Based Mobility
	15.5mW
	 
	 

	Dense Urban 
30km/hr
	DL Measurement Based Mobility
	29.2mW
	 
	 

	All
	UL Measurement Based Mobility
	7.4mW
	 
	 

	3km/hr

DRX 640ms
	DL Measurement Based Mobility
	 
	3793 mW.ms per DRX

	
	UL Measurement Based Mobility
	 
	4346 mW.ms per DRX
	4333 mW.ms per DRX

	60km/hr

DRX 640ms
	DL Measurement Based Mobility
	 
	3846 mW.ms per DRX

	
	UL Measurement Based Mobility
	 
	4610 mW.ms per DRX
	4344 mW.ms per DRX

	120km/hr
DRX 640ms
	DL Measurement Based Mobility
	 
	3901 mW.ms per DRX

	
	UL Measurement Based Mobility
	 
	4887 mW.ms per DRX
	4355 mW.ms per DRX

	3km/hr
 DRX 2560ms
	DL Measurement Based Mobility
	 
	9562 mW.ms per DRX

	
	UL Measurement Based Mobility
	 
	10148 mW.ms per DRX
	10095 mW.ms per DRX

	60km/hr
DRX 2560ms
	DL Measurement Based Mobility
	 
	9772 mW.ms per DRX

	
	UL Measurement Based Mobility
	 
	11201 mW.ms per DRX
	10137 mW.ms per DRX

	120km/hr

DRX 2560ms
	DL Measurement Based Mobility
	 
	9994 mW.ms per DRX

	
	UL Measurement Based Mobility
	 
	12310 mW.ms per DRX
	10181 mW.ms per DRX


Table A.9.1.4-3: System-level evaluation results: RRC Connected Active State UE Power Consumption
	RRC Connected Active State 
	UE Power Consumption

	Scenario
	mobility scheme
	Source 2 

	200m ISD with 
3km/hr UE with DRX
	DL measurement based mobility
(40ms DRX cycle)
	4.69mW

	
	UL measurement based mobility 
(80ms DRX cycle)
	2.65mW

	200m ISD with 
120km/hr UE with DRX
	DL measurement based mobility
(40ms DRX cycle)
	6.44mW

	
	UL measurement based mobility 
(80ms DRX cycle)
	2.65mW

	200m ISD 
with 3km/hr UE without DRX
	DL measurement based mobility
	23.5mW

	
	UL measurement based mobility
(80ms UL SRS periodicity)
	23.6mW

	200m ISD
 with 120km/hr UE without DRX
	DL measurement based mobility
	25.3mW

	
	UL measurement based mobility
(80ms UL SRS periodicity)
	23.6mW

	Note: Source 2 assumes DL and UL measurement based mobility achieve the sane HO failure rate, the HO failure rate analysis was provided in R2-1701505
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