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1  Introduction

In the previous meetings it has been requested by operators to specifying RRM test cases in fading in scenarios beyond the cell search. All E-UTRA cell search tests are being specified in fading. In the last meeting the fading tests for different scenarios were discussed and analyzed to some extent in [1] [2]. 
In this contribution we express further thoughts regarding the development of the fading tests. We also propose cell reselection fading test scenarios and associated parameters as a staring point for this work.

2 Proposed Fading Test Scenarios
In order to minimize an extensive simulation effort for developing the fading test cases and the fact that some of these test cases are expected to be incorporated into the specification [3] during an early test development phase, there was consensus to limit the fading test cases to most essential scenarios. An important area to be addressed is the cell reselection. It is therefore proposed that RAN4 focuses on E-UTRA intra-frequency and E-UTRA inter-frequency cell reselection tests in fading. 
Since the prime objective of the fading test case is to test the robustness of filtering against fading, therefore in case of inter-frequency test cases, both cells (serving and target) could be of equal priority. 

Furthermore, since RAN4 studied RSRP in EPA5 and ETU70 fading consitions [4], and in order to prevent or minimize further simulation work, it is also proposed that the fading tests are performed in EP5 or ETU70. Since cell search tests are done in ETU70, it would be beneficial from test equipment implemention perspective that cell reselection tests are also done in ETU70.  

The summary of the proposed test scenarios is as follows:
· E-UTRA FDD intra-frequency test case in ETU70
· E-UTRA TDD intra-frequency test case in ETU70

· E-UTRA FDD inter-frequency test case in ETU70; equal priority inter-frequency layers
· E-UTRA TDD inter-frequency test case in ETU70; equal priority inter-frequency layers
3 Approach for Defining Cell Reselection Tests in Fading
3.1 Setting of Cell Reselection Parameters

Traditionally in cell reselection test cases, which have been performed in AWGN, the following cell reselection related parameters are disabled or not used. The parameters are described in [5].
· Sintrasearch; If SServingCell > Sintrasearch UE may choose to not perform intra-frequency measurements (SServingCell is derived from RSRP).
· TreselectionEUTRAN ; time hysteresis for cell reselection
· Qhysts ;hysteresis to be applied to the serving cell
· Qoffsets,n ;offset between the cells
The following aspects are important in cell reselection: 

· UE ability to commence the neighbour cells when the measurement criteria are fulfilled i.e. when SServingCell ≤ Sintrasearch [5].
· UE ability to reselect the target cell when cell reselection criteria are fulfilled i.e. if a better ranking target cell is discovered.
In realistic radio environment due to fading, the lack of sufficient filtering in the UE, could lead to delayed neighbour cell measurements and/or delayed or even pre-mature selection of the target cell.  

It is therefore important to enable at least sub-set of the above parameters in the cell reselection fading test cases. In order to simplify the test case it is proposed the parameters: Sintrasearch and TreselectionEUTRAN, are set to nonzero values whereas Qhysts Qoffsets,n disabled. We believe this combination of parameter setting would still ensure the testing of the above cell reselection aspects in fading environment. 
3.2 Signal Levels in Test Cases

Traditionally in AWGN cell reselection test cases the signal levels i.e. RSRP, between the test times are varied in the order of 3 dB. For instance when neighbour cell becomes 3 dB stronger than the serving cell, the UE is expected to cell reselect the cell during the evaluation time (Tevaluate) for the given DRX cycle as specified in [3].
However due to fading the differences of signal levels between the cells need to be increased. As proposed in [1] that in order to minimize the simulation work, larger margin (> 10 dB) could be used. The existing RSRP simulation results in fadind in [4] could provide better clue about the required margins. However interested companies would still need to further check the exact margins to be set in the test cases.  
3.3 Test Requirements

Assume there are two test times: T1 and T2. Further assume that the cells are already identified before the start of the test, the total cell reselection time from the start of time period T2 would be: 

Total cell reselection time = Treselection + Tevaluate + TSI (time for reading system information)
The evaluation time (Tevaluate, E-UTRAN_intra andTevaluate, E-UTRAN_inter) for the DRX cycle of 1.28 s is 5 DRX cycles i.e. 6.4 seconds. In fading this time is likely to be longer and should therefore be further analyzed. 
4 Test Structure

An exemplary E-UTRA FDD intra-frequency cell reselection test case with the proposed parameters is shown in table 1. If the proposal is acceptable then similar tests can be developed for other scenarios i.e. TDD intra-frequency and FDD/TDD inter-frequency. RAN4 needs to further analyze the feasibility of the proposed test parameters, which can be viewed as the staring point.

Table 1: Proposed E-UTRA FDD intra-frequency cell reselection test scenario

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	OCNG Patterns defined in A.3.2.1.1 (OP.2 FDD)
	
	OP.2 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote 1
	
	
	

	OCNG_RBNote 1 
	
	
	

	Qrxlevmin
	   dBm
	-140
	-140
	-140
	-140

	Pcompensation
	dB
	0
	0
	0
	0

	Qhysts
	dB
	0
	0
	0
	0

	Qoffsets, n
	dB
	0
	0
	0
	0

	Cell_selection_and_

reselection_quality_measurement
	
	RSRP
	RSRP
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	dB
	TBD
	TBD
	TBD
	TBD
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	dBm/15 kHz
	[-98]

	RSRP
	dBm/15 kHz
	[-87]
	[-99]
	[-99]
	[-87]

	Treselection
	s
	[4-6] 
	[4-6]

	Sintrasearch
	dB
	[47]
	[47]

	SServingCell
	
	[53]
	[41]
	[41]
	[53]

	Propagation Condition 
	
	[ETU70]

	Note 1: OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.


Test Requirements:

The cell reselection delay is defined as the time from the beginning of time period T2, to the moment when the UE camps on cell 2, and starts to send preambles on the PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure on cell 2.

The cell re-selection delay shall be less than TBD s.

The rate of correct cell reselections observed during repeated tests shall be at least 90%.

NOTE:
The cell re-selection delay can be expressed as: Treselection + TevaluateFDD,intra + TSI,

5 Proposed Timeline

We suggest that the fading test cases are completed by May 2009. If the above proposal is acceptable and is possible within the next 2 meeting cycles then the following timeline could be followed: 

· RAN4#50bis (March 2009) – Results and initial drafts are to be provided

· RAN4#51 (May 2009) – Final CRs to be agreed

6 Summary
In this paper we have proposed scenarios for developing E-UTRA intra-frequency and inter-frequency cell reselection test cases in fading. If the proposed test scenarios are acceptable then further work can be carried out in RAN4 with the aim of completing these tests by the May meeting. 
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