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1 Introduction

RAN4 has discussed different methodologies to develop performance requirements for low and high speed moving UE in idle mode [1-2]. In RAN4 ad hoc session it was decided that interested companies are to provide more detailed scenario for evaluation and suitable performance measures for investigating the proposed schemes [3]. 
The objective of this paper is to provide a detailed proposal of the study. 

2 Background
It has been previously decided in RAN4 that speed detection based on Doppler will not be employed. It is also our understanding that the current method WCDMA method solely comprising of the scaling of Treselection is not adequate enough to address good cell reselection performance in idle mode. 
It has been suggested in [1] to have two independent time averaging measurement filtering and cell reselection evaluation processes running simultaneously. A shorter averaging window is used for detecting high speed and longer one for slow moving UE. We believe this is reasonable approach, however, RAN4 should do further evaluation before any speed dependent performance requirements are specified. 
3 Parameters for Parallel Cell Reselection Evaluation
In the analysis we suggest to consider only 2 speed levels: low and high even if more speed levels (e.g. medium) are suggested for requirements.
The UE should do parallel evaluation using 2 sets of parameters corresponding to the two different speed levels. We suggest that the analysis is restricted to two different setting of the following parameters corresponding to low and high speed levels: 

· Treselection (time hysteresis for evaluating better ranking cell)
· Qhyst (hysteresis in dB for evaluating better ranking cell)
To clarify this point let parameters for low and high speed are represented as follows:

Low speed: Treselection = T1 and Qhyst = Q1

High speed: Treselection = T2 and Qhyst = Q2

Then:

T1 >> T2; 
Q1 << Q2
Several other aspects need to be considered as discussed below:
· There are also parameters associated for evaluation of the criteria on the serving cell; they include Search (absolute threshold on serving cell) and Nserv (number of DRX cycle for checking if S criteria is violated). We don’t see the need of performing parallel serving cell evaluations. At least this should not be included in the initial part of the study.

· Presently measurement rate and cell reselection evaluation are done as a function of DRX cycle. Similar approach should be used for different speed levels i.e. as a function of DRX. In case network requires faster measurement rate then shorter DRX cycle can be used e.g. DRX cycle of 640 ms rather than 2.56 s.
· More frequent evaluation is to be done for higher speed scenario. Higher speed or multiple speed level evaluations (i.e. parallel cell reselection evaluations) not needed in all deployment e.g. indoor, small cells etc. Similarly in scenarios like high speed train environment cell reselection evaluation corresponding to only high speed is necessary. Therefore it might be useful to have the possibility that UE:s are indicated via broadcast information whether to operate on default (normal mode of operation in terms of cell reselection evaluation) or perform parallel measurements and cell reselection evaluations.  
· Different approaches are possible to set the parameters corresponding to low and high speed: either signal different setting of the parameters associated with different speed levels via broadcast or specify them as a function of DRX cycle (Treselection, Qhyst). If different setting of parameters for parallel evaluations are broadcast to UE then network can utilize the experience of analogous mobility parameters used in RRC connected mode for setting of idle mode parameters. Since measurement rate, Qhyst and Treselection used in idle mode are in some sense analogous to L3 filtering, hysteresis and time to trigger used in connected mode respectively. It should be noted that one set of Treselection and Qhyst are already controlled by the network.
4 Proposed Simulation Scenario
Table 1 provides parameters for doing system simulations. The table provide only the essential parameters, which are more important to align. It is important to study the scheme in different propagation conditions and at different speeds. In each propagation environment (e.g. TU) there should be two types of users in terms of their speed: low and high as expressed in table 1. But both types of users should perform parallel evaluation. Other parameters could be chosen by the companies interested in doing this evaluation.
Table 1: Simulation parameters 

	Parameters
	Value
	Comments

	Cellular layout
	-
	Multiple cells with regular geometry can be considered

	Inter-site distance
	0.5 km, 3 km
	Small and large cell scenarios should be considered

	DRX cycle
	1.28 s
	

	Measurement rate
	1 per DRX
	1 sample per DRX cycle

	Propagation condition (1)
	PA3 and PA30 
	Two set of users: 3 and 30 km/hr

	Propagation condition (2)
	TU5 and TU50 
	Two set of users: 5 and 50 km/hr

	Propagation condition (3)
	VA30 and VA150
	Two set of users: 30 and 150 km/hr


As described in section 3 that the 2 settings of optimum values of speed dependent parameters (corresponding to low and high speed) are needed as an input parameter in the system simulations. But without any evaluation it is difficult to provide reasonable figures. We therefore suggest that it is part of the study to adjust suitable values. More specifically the parameters (T1, T2, Q1 and Q2) described in section 2 are to be tuned via simulations. An alternative way would be that RAN4 agrees on few settings of these parameters and perform evaluation.  
4.1 Reference Scenario
A reference scenario is needed to compare the benefit of the scheme. In reference scenario only one evaluation based on some default parameters is done. The suggested parameters are: DRX cycle = 1.28 sec, Treselection = 2.56 sec and Qhyst = 4 dB. 
4.2 Performance Measures
The goal of the study is to observe the benefit of the parallel evaluation mechanism over the reference evaluation as depicted by one or more performance measures. 

Several performance metrics were proposed in the last meeting during RRM ad hoc session [3] for observing the benefit of this scheme. The following performance measures are suggested; some of them were suggested in the last meeting: 

· RS SINR distribution from the camped cell

· Path loss distribution from the camped cell
· Percentage/amount of time UE is connected to the best cell
· Number of cell reselections

5 Conclusions
In this paper we have discussed various aspects of mobility state dependent requirements and way forward for doing further evaluation. A list of parameters, which should be considered for parallel cell reselection evaluation are provided. We believe system simulations are needed for setting speed dependent performance requirements. 
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