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1 Introduction

In the last RAN4 meeting, there are some progress on RRM requirements for idle mode under high speed scenarios.
	· For idle mode
     The enhanced requirements for Tmeas, Tevaluate and Tdetect shall be enhanced. As a starting point, the following values could be regarded as baseline:
· Tmeas=[1]*DRX cycle length
· Tevaluate=[3] *DRX cycle length
· Tdetect shall be further studied and the enhanced detection time under high side condition (SINR≥0db) shall be studied further.
The network assisted signalling needs further discussion.



The cell detection performance is validated in [1] from link level simulation perspective. The simulation results illustrate that it is feasible for UE to meet the enhanced cell detection requirements from UE capability point of view. The simulation assumption for idle mode was agreed in [2]. Based on the simulation assumption, this contribution provides mobility performance evaluations from the system level simulation point of view.
2 Discussion
2.1 Simulation assumption
· Cell identification time

Based on the simulation results of PSS/SSS detection delay in [1], two sets of cell identification time are configured:

1) Existing case: 20*DRX cycle length (following the existing requirement); 

2) Enhanced case: [5] *DRX cycle length when 
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It shall be noted that, the above parameters are for pure PSS/SSS detection delay. In TS 36.133, Tdetect is defined as time delay in which the UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the reselection criteria. In other words, Tdetect includes Tevaluate and PSS/SSS detection delay.
· Cell evaluation period

1) Existing case: following the existing requirement in Table 4.2.2.3-1 in TS 36.133 [3].

Table 4.2.2.3-1 : Tdetect,EUTRAN_Intra, Tmeasure,EUTRAN_Intra and Tevaluate, E-UTRAN_intra
	DRX cycle length [s]
	Tdetect,EUTRAN_Intra [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Intra [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra

[s] (number of DRX cycles)

	0.32
	11.52 (36)
	1.28 (4)
	5.12 (16)

	0.64
	17.92 (28)
	1.28 (2)
	5.12 (8)

	1.28
	32(25)
	1.28 (1)
	6.4 (5)

	2.56
	58.88 (23)
	2.56 (1)
	7.68 (3)


2) Enhanced case: suggested values are shown as follows,

	DRX cycle length [s]
	Tmeasure,EUTRAN [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra

[s] (number of DRX cycles)

	0.32
	0.32 (1)
	0.96 (3)

	0.64
	0.64 (1)
	1.92 (3)

	1.28
	1.28 (1)
	3.84 (3)

	2.56
	2.56 (1)
	7.68 (3)


2.2 Simulation results
Simulation results are shown in Table1.
Table1. Outage rate in idle state

	DRX cycle
	Outage rate based on existing requirements
	Outage rate based on enhanced requirements

	320ms
	90.25%
	12.81%

	640ms
	90.94%
	37.22%

	1280ms
	91.71%
	82.84%

	2560ms
	96.04%
	96.04%


Based on the simulation results, the below observation could be obtained,

Observation1: The performance is very bad when the existing cell detection delay, measurement period and evaluation period are applied. 
When the enhanced requirements including cell detection, measurement and evaluation time are applied, the outage rate is 12.81% and 37.22% respectively when the DRX cycle is 320ms and 640ms. Although the outage rate seems not low, it doesn’t directly affect the paging loss rate since paging message can be re-transmitted. Herein using a simple model and assuming the paging transmission follows uniform distribution, paging message is re-transmit 2 times and 3 times, the paging loss probability is shown in Table 2.
Table 2. Characteristic of paging loss probability when enhanced requirements are applied
	DRX cycle
	2 times paging re-transmission 
	3 times paging re-transmission

	320ms
	1.64%
	0.21%

	640ms
	13.85%
	5.56%

	1280ms
	68.62%
	56.84%

	2560ms
	73.874%
	63.4947%


Based on the paging loss probability, the below observation could be obtained,
Observation 2: From paging loss probability point of view, at least the DRX cycle of 320ms and 640ms could be applied with the proposed RRM requirements under high speed scenarios.
3 Conclusion

This contribution provides the mobility performance evaluations for idle mode under high speed scenarios. The following observations are provided,
Observation1: The performance is very bad when the existing cell detection delay, measurement period and evaluation period are applied.

Observation 2: From paging loss probability point of view, at least the DRX cycle of 320ms and 640ms could be applied with the enhanced RRM requirements under high speed scenarios.
The following RRM parameters for idle mode under high speed scenarios are suggested,
· Tmeas=[1]*DRX cycle length (already captured in [1])
· Tevaluate=[3] *DRX cycle length(already captured in [1])
· PSS/SSS detection delay=[5] *DRX cycle length when 
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