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1 Introduction
[1] provides the performance of enhanced measurement period and [2] provides the performance of enhanced cell detection from link level simulation point of view. In this contribution, the enhanced measurement performance is evaluated through link level simulation. Afterwards the mobility performance is evaluated through system level simulation.
2 Discussion
2.1 Mobility performance
The enhanced measurement period and cell detection delay have been validated through the above link level simulation. So in this section, the simulation assumptions for system level simulation are based on the output of link level simulation. 

· Cell detection delay
· PSS/SSS detection delay: 5*DRX when
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· PSS/SSS detection delay: 1*DRX when
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· Measurement period

-Existing measurement period: using 5DRX cycle as the measurement period;

-Enhanced measurement period: based on the measurement simulation results proposed in Table 1-3, measurement period is reduced from 5DRX cycle to 3DRX cycle.
The corresponding simulation results have been provided in [R4-164064]. In order to facilitate well understand the simulation results, some simulation results are duplicated here.
2.1.1 Simulation results
Mobility performance results considering cell identification and measurement period with DRX are given. UE moving distance is 1000km.T310 is set to 1s and 0s.
Table1: Mobility performance (per UE) in DRX (T310=1s)
	Mobility performance
	Enhanced Measurement period
	Existing Measurement period

	
	160ms   
	320ms
	640ms
	160ms 
	320ms
	640ms

	Total HO Num
	20.1746 
	19.7460 
	17.6032 
	19.8730 
	15.3175 
	4.1905 

	Total HO success
	20.0952 
	19.3651 
	16.2063 
	19.1429 
	10.5079 
	4.1905 

	Total HO failure
	0.0794 
	0.3810 
	1.3968 
	0.7302 
	4.8095 
	0.0000 

	Total HO failure Rate
	0.0039 
	0.0193 
	0.0794 
	0.0367 
	0.3140 
	0.0000 

	Total RLF Num
	0.0794 
	0.4286 
	4.4127 
	0.7302 
	9.5556 
	9.9365 

	RLF in stage 0
	0.0000 
	0.0794 
	3.0317 
	0.0000 
	4.7460 
	9.9365 

	RLF in stage 1
	0.0000 
	0.0000 
	0.0000 
	0.0000 
	0.2381 
	0.0000 

	RLF in stage 2
	0.0794 
	0.3492 
	1.3810 
	0.7302 
	4.5714 
	0.0000 

	Re-establishment Num
	0.0794 
	0.4603 
	4.4286 
	0.7302 
	9.5556 
	9.9365 

	Re-establishment Rate
	0.0039 
	0.0232 
	0.2146 
	0.0367 
	0.4763 
	0.7034 

	Meas Report Num
	20.1746 
	19.7460 
	17.6032 
	19.8254 
	15.3175 
	4.1905 

	Meas Report failure
	0.0000 
	0.0000 
	0.0000 
	0.0000 
	0.0000 
	0.0000 

	Meas Report success
	20.1746 
	19.7460 
	17.6032 
	19.8254 
	15.0794 
	4.1905 

	HO Command Num
	20.1746 
	19.7302 
	17.6032 
	19.8254 
	10.5556 
	4.1905 

	HO Command failure
	0.0794 
	0.3333 
	1.3175 
	0.7302 
	0.0476 
	0.0000 

	HO Command success
	20.0952 
	19.3968 
	16.2222 
	19.0952 
	10.5079 
	4.1905 

	HO Complete Num
	20.0952 
	19.3968 
	16.2222 
	19.0952 
	10.5079 
	4.1905 

	HO Complete failure
	0.0000 
	0.0317 
	0.0159 
	0.0000 
	0.0000 
	0.0000 

	HO Complete success
	20.0952 
	19.3651 
	16.2063 
	19.0952 
	10.5079 
	4.1905 


Table2: Mobility performance (per UE) in DRX (T310=0s)
	Mobility performance
	Enhanced Measurement period
	Existing Measurement period

	
	160ms   
	320ms
	640ms
	160ms 
	320ms
	640ms

	Total HO Num
	19．7302
	19．7302
	16．6190
	9.7302
	9.6508
	7.3016

	Total HO success
	19.2857
	19.0476
	11.3968
	9.5556
	9.3810
	7.2222

	Total HO failure
	0.4444
	0.6825
	5.2222
	0.1746
	0.2698
	0.0794

	Total HO failure Rate
	0.0225
	0.0346
	0.3142
	0.0179
	0.028
	0.0109

	Total RLF Num
	0.4444
	0.6825
	7.5556
	9.9841
	9.9841
	10.0476

	RLF in stage 0
	0.0000
	0.0000
	2.3333
	9.8095
	9.7143
	9.9683

	RLF in stage 1
	0.3492
	0.3175
	4.8095
	0.1746
	0.2540
	0.0794

	RLF in stage 2
	0.0952
	0.3651
	0.4127
	0.0000
	0.0159
	0.0000

	Re-establishment Num
	0.4444
	0.6825
	7.5556
	9.9841
	9.9841
	10.0476

	Re-establishment Rate
	0.0225
	0.0346
	0.3978
	0.5110
	0.5156
	0.5818

	Meas Report Num
	19.8571
	19.7302
	16.6190
	9.7937
	9.6508
	7.3016

	Meas Report failure
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000

	Meas Report success
	19.5079
	19.4127
	11.8095
	9.6190
	9.3968
	7.2222

	HO Command Num
	19.5079
	19.4127
	11.7937
	9.6190
	9.3968
	7.2222

	HO Command failure
	0.0635
	0.3492
	0.4127
	0.0000
	0.0159
	0.0000

	HO Command success
	19.4127
	19.0476
	11.3968
	9.6190
	9.3810
	7.2222

	HO Complete Num
	19.3810
	19.0476
	11.3968
	9.6190
	9.3810
	7.2222

	HO Complete failure
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000

	HO Complete success
	19.2857
	19.0476
	11.3968
	9.5556
	9.3810
	7.2222


The following observations are obtained,

When T310=1s:

-When existing measurement period is applied, i.e., 5DRX cycle, handover failure rate and re-establishment rate can’t be acceptable when DRX is 160ms and 320ms; For DRX = 640ms, the handover failure rate is zero, while the re-establishment rate is about 70%. The reason is that RLF happen in state 0 before handover is triggered because UE could not trigger measurement reporting and perform handover in time.
- When enhanced measurement period is applied, i.e., 3DRX cycle, the mobility performance (e.g., handover failure rate and re-establishment rate) could be acceptable when DRX is 160ms and 320ms. However the performance degrades when DRX is 640ms.
Observation1: The mobility performance could be acceptable with enhanced cell identification and measurement requirements, when DRX is configured to 160ms and 320ms in high speed scenarios.
When T310=0s:

- When existing measurement period is applied, i.e., 5DRX cycle, the handover failure rate is low. The reason is that the RLF number in state 0 significantly increases. That is to say, in most cases, before the A3 event is triggered, the RLF happened. The RLF happened in state 0 is not counted as a handover failure. 
- When existing measurement period is applied, i.e., 5DRX cycle, re-establishment rate is dramatically high. As we know upon initiation of RRC connection re-establishment procedure, UE performs cell selection procedure. Cell selection procedure includes cell identification, measurement and cell evaluation etc. After attaching a cell, UE needs to read part or all system information depending on UE implementation and capability. Based on the field data and practical testing data, the RRC re-establishment delay is at least 1s. Due to such delay, the data outage accordingly increases.
- When enhanced measurement period is applied, i.e., 3DRX cycle, the handover rate increases compared with the case when T310=0s. The reason is that when T310=0s, the RLF number in state 1 increases. That is to say, before UE successfully send out the measurement report, the UE enters to cell re-establishment state without any recovery chance.
In the same time, the re-establishment rate is also increases compared with the case when T310=0s. 
Observation 2: The benefit of reducing T310 is not observed.
3 Conclusion
This contribution verifies the mobility performance by using the enhanced measurement period and cell identification requirements through system level simulation. The following proposals and observations are provided:
Proposal1: The measurement accuracy could be satisfied when the enhanced measurement requirements (3DRX cycles) are applied.
Observation1: The mobility performance could be acceptable with enhanced cell identification and measurement requirements, when DRX is configured to 160ms and 320ms in high speed scenarios.
Observation 2: The benefit of reducing T310 is not observed.
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