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1 Introduction
A new WI [1] of performance enhancements for high speed scenario was approved in RAN#70 plenary meeting. One of the objectives is described as follow:

· Specify enhanced RRM requirements, under DRX configuration for idle mode in high speed scenarios. The evaluation of the candidate solutions shall be carried out. (RAN4)

In this contribution, we propose system simulation assumptions for performing evaluation of RRM requirements in idle mode under high speed scenarios.
2 Simulation assumptions
2.1 General simulation assumptions
· Deployment simulation assumptions
Topology for high speed scenario is shown in Figure 1. Cells are distributed along the tracks.

[image: image1.emf]Dmin

Ds

Dmin

eNB1

eNB2 eNB3

C

e

l

l  

3 C

e

l

l

 

2

...

...

C

e

l

l  

1

C

e

l

l

 

6

C

e

l

l  

5

C

e

l

l

 

4

Dmin

Ds


Figure 1: cell deployment for high speed scenarios
· Cell identification time
A cell is considered to be detected if SINR of the cell is above -6dB during a consecutive time which can be defined as cell identification time; only detected cells can be measured by UE. 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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· Cell evaluation period
For a neighbour cell that has been already detected, UE shall be capable of evaluating whether the neighbour cell fulfils the cell selection criterion. The cell ranking criterion (R criterion) is defined in TS 36.304 [2],
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The R criterion only considers RSRP quantity. The UE shall perform ranking of all cells that fulfil the R criterion within a consecutive time which can be defined as cell evaluation time. If a cell is ranked as the best cell the UE shall perform cell reselection to that cell. In this simulation, two sets of cell evaluation time (Tevaluate) are configured:
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: cell evaluation time is shown in the followings
	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)
	1.28 (2)

	0.64
	0.64 (1)
	5.12 (2)

	1.28
	1.28 (1)
	6.4 (2)

	2.56
	2.56 (1)
	7.68 (2)


Table 1 summarizes the parameters to be used for high speed scenario deployments simulation.
Table 1: Simulation assumptions for high speed scenarios
	Parameter
	Setting

	ISD (Ds)
	1000 m

	Minimum distance between eNB and railroad track (Dmin)
	100m

	Maximum node transmit power
	46 dBm

	Network synchronization
	Synchronized

	Frequency 
	2.7 GHz

	System bandwidth
	10 MHz

	Cyclic prefix
	Normal

	Channel model, UE speed
	ITU, 350 km/h

	Number of TX ( RX antennas  
	2(2

	Antenna gains & configuration
	17 dBi, 3D pattern (see Table 2)

	Traffic model
	Full buffer, full load

	Distance-dependent path loss
	ITU RMa LOS [referring to Table B.1.2.1-1 in TR36.814] with 3D distance between a eNB and a UE applied

	Penetration loss (for all UEs)
	20 dB

	UE distribution
	UEs randomly and uniformly dropped within a train (200m length)

	DRX configuration
	320ms; 640ms; 1280ms; 2560ms; 

	Cell identification delay
	20*DRX cycles
	5DRX cycles when 
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1DRX cycles when 
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	Measurement period
	4,2,1,1*DRX cycles (for 320ms, 640ms, 1280ms, 2560ms respectively)
	1DRX cycles (for all DRX cycles)

	Evaluation period
	16,8,5,3 DRX cycles (for 320ms, 640ms, 1280ms, 2560ms respectively)
	2,2,2,2 DRX cycles (for 320ms, 640ms, 1280ms, 2560ms respectively)

	Reselection quantity
	RSRP
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Table 2: Antenna model for high speed scenarios

	Antenna pattern (horizontal)
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	Antenna pattern (vertical)
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The parameter 
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is the electrical antenna downtilt. The value for this parameter, as well as for a potential additional mechanical tilt, is not specified here, but may be set to fit other RRM techniques used. For calibration purposes, the values 
[image: image14.wmf]etilt

q

= 6 degrees for RMa may be used. Antenna height at the base station is set to 35m. Antenna height at the UE is set to 1.5m.

	Combining method in 3D antenna pattern
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2.2 Basic performance metrics for the simulations
The following are proposed as performance metrics for all the simulations:
· Outage rate

In RRC idle state, the serving cell is regarded to be in outage when the SINR is below -8 dB. Here the outage rate is defined as: 
Outage rate = (the amount of time in outage) / (total simulation time).
· Paging loss probability
Assuming the paging transmission follows uniform distribution, and paging message could be retransmitted several times. The paging loss probability could be defined as:
Paging loss probability = (paging re-transmit times) power of (the outage rate).
3 Conclusion

In this paper, the detail simulation scenarios, assumption and targets are provided for evaluating RRM requirements in RRC idle mode under high speed scenarios. Based on the simulation assumption, the corresponding simulation work could be started.
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