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1 Introduction
From UE implementation point of view, cell detection performance is the same for UE idle mode and connected mode. The simulation results of cell identification were provided by multiple companies. For measurement period in connected state, a lot of discussion and simulation results were also done in several meeting cycles. However no consensus is achieved on cell identification and measurement period.

This contribution provides the further analysis on the cell detection performance and measurement period in connected state under high speed scenarios.

2 Discussion

2.1 PSS/SSS detection 

From UE implementation point of view, cell detection performance is the same for UE idle mode and connected mode. In RAN4#78bis meeting, the link level and system level simulation assumptions on RRM requirements in connected mode under high speed scenario were agreed [1]. In RAN4#79 meeting and RAN4#80 meeting, [2] [3] provided elaborate simulation results of PSS/SSS detection. The simulation results clearly show that there are large margin compared with the current PSS/SSS detection delay (e.g., 15*DRX cycle).
[3] propose 2 options since the SINR increases rapidly when UE is approaching to the target cell. 
  - Option 1: PSS/SSS detection delay shall be within 5* DRX cycles when 
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    - Option 2: PSS/SSS detection delay shall be within 1*DRX cycles when 
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No conclusion was drawn in the last meeting. Anyway UE is able to identify a detectable cell when the side condition is not less than -6dB. A simple way under high speed scenario is to reuse the legacy principle. So we suggest that option 1 shall be adopted.
2.2 Measurement 
Multiple companies provides the simulation performance of measurement under high speed scenarios[4][5]. The simulation results are quit aligned. The simulation results show that when the measurement period is reduced to 3*DRX cycle even under the fading channel when 
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, the measurement accuracy could be satisfied. 
From power consumption point of view, in DRX, it is realistic to assume that UE would wake up to perform measurement once per DRX cycle since anyway UE shall wake up to read PDCCH. No additional power consumption is foreseen when UE perform measurement once per DRX cycle.
It shall be noted that the mobility performance with the enhanced cell detection and measurement requirements are also validated by system level simulation [6]. 
As we know the requirements of the cell identification delay and measurement period are defined in TS 36.133. Cell identification delay includes PSS/SSS detection and one measurement period.  Based on the above analysis, we suggest that under high speed scenario
- Cell identification delay shall be 8*DRX cycle when
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- Measurement period shall be 3* DRX cycle when
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2.3 How to specify requirements
In RAN4#78 and RAN4#78bis, the work scope of the WI has been discussed. It is agreed in [7] that the Intra-frequency requirements are the top priority for enhancement and eDRX configuration is not considered. So R14 HST work item focus on the enhanced intra-frequency RRM requirements.
· Idle mode

The following is agreed in [7],
	· 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


Furthermore based on the discussion in section 2.1, the following intra-frequency requirements for idle mode is proposed,
Table 1 : Tdetect,EUTRAN_Intra, Tmeasure,EUTRAN_Intra and Tevaluate, E-UTRAN_intra for UE configured with highspeedPerformanceEnhancementsIndicator
	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
	2.56 (8)
	0.32 (1)
	0.96 (3)

	0.64
	5.12 (8)
	0.64 (1)
	1.92 (3)

	1.28
	10.24(8)
	1.28 (1)
	3.84 (3)

	2.56
	20.48 (8)
	2.56 (1)
	7.68 (3)


· Connected mode
Based on the discussion in section 2.1 and section 2.2, when DRX is configured the cell identification time is reduced to 8*DRX and the measurement period is reduced to 3*DRX under high speed. As we know, in the legacy specification, the cell identification time in non-DRX is 800ms and the measurement period in non-DRX is 200ms. Considering the non-decreasing principle, we propose the following requirements as shown in Table 2 and Table 3.
Table 2: Tidentify_intra for UE configured with highspeedPerformanceEnhancementsIndicator
	DRX cycle length (s)
	Tidentify_intra (s) (DRX cycles)

	≤0.08
	0.8 (Note1)

	0.08<DRX-cycle≤2.56
	Note2(8)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


	DRX cycle length (s)
	Tmeasure_intra (s) (DRX cycles)

	≤0.04
	0.2 (Note1)

	0.04<DRX-cycle≤0.08
	Note2 (4)

	0.08<DRX-cycle≤2.56
	Note2 (3)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


The accompany CRs for idle mode and connected mode are provided in [R4-167820] and [R4-167822].
3 Conclusion

In this paper, the further analysis on the cell detection performance and measurement period in connected state under high speed scenarios is given and the following proposals are proposed.
Proposal 1: Under high speed scenario,

- Cell identification delay shall be 8*DRX cycle when
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- Measurement period shall be 3* DRX cycle when
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The accompany CRs for idle mode and connected mode are provided in [R4-167820] and [R4-167822].
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