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1 Introduction
Some candidate solutions for idle state were captured in HST technology report TR36.878 [1]. The candidate solutions are duplicated as below.

	· RRM in DRX for idle mode:

The existing latency requirements under DRX configuration for idle mode are not suitable for high speed scenario;
· Candidate solution 1: tightening UE requirements (Huawei [R4-154763])
· Candidate solution 2: providing the indication to UE and when UE is operating in the high speed UE should follows the tightened requirements (Ericsson [R4-154562]).

Other solutions are not precluded.


The common viewpoint of solution 1 and solution 2 is tightening UE requirements in idle state. The contribution tries to analyze the enhanced RRM requirements in idle state in high speed scenario and gives the link level evaluation of cell identification.
2 Discussion
There are 3 basic parameters for idle mode requirements Tdetect, Tmeasure, Tevaluate which are defined as follows taking intra-frequency as an example.

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)


Tmeasure: Tmeasure scales according to DRX cycle length. In current specification, the scaling number (4, 2, 1, 1) inherits from UTRA [2]. It means that when DRX cycle length is more than 1.28s, Tmeasure is 1DRX cycle. In high speed scenario, in order to fasten the measurement activity, we suggest that UE could measure identified cell at least once per DRX cycle for all kinds of DRX cycles (i.e., Tmeasure=1*DRX cycle length) as it does in long DRX in existing specification. 
Proposal 1: UE could measure per DRX cycle for all kinds of DRX cycles in idle in high speed scenarios (i.e., Tmeasure=1*DRX cycle length).
Tevaluate: Tmeasure scales according to DRX cycle length. In current specification, the scaling number (16, 8, 5, 3) inherits from UTRA [3]. In TS 36.304, the cell ranking criterion is defined as follows,
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The current evaluation requirements mean UE uses 3-5 measurements for evaluating R criterion in order to guarantee the robust evaluation.
In high speed scenario, the longer latency would result in late cell reselection. It is beneficial to reduce the evaluation latency. If there is risk to use one measure for cell reselection criteria evaluation, we propose an evaluation time with 2*DRX cycle.
Proposal 2: The cell reselection evaluation delay could be 2*DRX cycle for all kinds of DRX cycles in idle in high speed scenarios (i.e., Tevaluation=2*DRX cycle length).
Tdetect: The cell detection time comprises cell evaluation time Tevaluate in 4th column and cell identification time which is 20*DRX cycle length. Scaling number 20 is also coming from UTRA. However a typical UE could perform cell identification far fast than (20*DRX cycle length). 
Since the current cell identification time is minimum requirement and is not appropriate for high speed scenario, the cell identification delay under high speed shall be evaluated. In high speed train, UE is moving along the rail track. Accordingly the SINR increases when UE is approaching the target cell. So the cell identification delay would be largely reduced when
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In the following, the cell identification delay for HST is evaluated assuming,

· Side condition
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· Propagation condition: 
· AWGN with 0 offset and AWGN with 1750Hz offset
· EVA300, EVA 600
The simulation results are given in Table 1.
Table 1: 90%-ile cell detection times under high speed scenarios 
	Case#
	AWGN
	AWGN with1750Hz offset
	EVA 300
	EVA 600

	
	SINR= -6dB
	SINR= 0dB
	SINR= -6dB
	SINR= 0dB
	SINR= -6dB
	SINR= 0dB
	SINR= -6dB
	SINR= 0dB

	1
	1
	1
	1
	1
	4
	1
	4
	1

	2
	1
	1
	1
	1
	4
	1
	4
	1

	3
	1
	1
	1
	1
	5
	1
	4
	1

	4
	1
	1
	1
	1
	3
	1
	3
	1

	5
	4
	1
	5
	1
	4
	1
	4
	1

	6
	4
	1
	5
	1
	5
	1
	4
	1

	7
	4
	1
	4
	1
	4
	1
	4
	1

	8
	4
	1
	5
	1
	4
	1
	4
	1


In link level simulation, it is assumed that UE performs cell identification every 5ms in non-DRX. In DRX, it is reasonable to assume that UE wake up to perform cell identification per DRX cycle. So based on the simulation results in non-DRX, the cell identification delay scaling with DRX cycle could be significantly deduced.

Proposal 3: The cell reselection identification delay could be significantly reduced in high speed scenarios.
3 Conclusion
The contribution analyzed the enhanced RRM requirements in idle state in high speed scenario and gave the link level evaluation of cell identification. The following proposals and observations are provided:
Proposal 1: UE could measure per DRX cycle for all kinds of DRX cycles in idle in high speed scenarios (i.e., Tmeasure=1*DRX cycle length).

Proposal 2: The cell reselection evaluation delay could be 2*DRX cycle for all kinds of DRX cycles in idle in high speed scenarios (i.e., Tevaluation=2*DRX cycle length).
Proposal 3: The cell reselection identification delay could be significantly reduced in high speed scenarios.
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Rs = Qmeas,s + QHyst 







Rn = Qmeas,n - Qoffset � 




















