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1. Introduction

In [1] we analyzed the impact of using one or 2 transmit antennas for RSRP measurement and its implication on cell selection in stationay condition. To prevent system degradation due to incorrect cell selection in stationay situation we propose a test case is specified in TS 36.133 [2]. A draft of such a test case is provided in this paper. 
2. Description of Test Scenario
The test comprise of 3 cells (cell 1, cell 2 and cell 3) and all are equipped with 2 transmit antennas. The test is carried out in AWGN condition. 

UE is only aware of the antenna configuration used in the serving cell. The detection of antenna configuration at the neighbour cell is UE implementation specific. 
Depending upon the cell, same or different transmit powers are set on the 2 transmit antennas and their levels change during the test. There are two time periods, T1 and T2, during which the levels (i.e. geometry factor) on the cells are changed. 

Initially, that is during T1, one of the cells (cell 1) is strongest in terms of both transmit antennas. During T2 cell 1 becomes weakest and cell 2 becomes strongest in terms of average from both antennas. However, signal received from antenna # 1 in cell 3 is stronger than that from antenna # 1 in cell 1 and cell 3.  
Due to the change in received signal levels (geometry factors) from three cells, the UE will attempt to do cell reselection.   
3. Test Passing Criterion
The aim of the test is not to test the cell reselection delay requirements. Thus, the time pass criterion is not based on the cell reselection delay. Rather it is sufficient to test that UE successfully reselects to the strongest cell. Cell 2 is the strongest cell if both antennas (i.e. reference symbols: R0 and R1) are used for the determination of RSRP, which in turn is used for cell reselection. On the other hand cell 3 would be the strongest cell if only the first antenna (i.e. R0) is used for the determination of RSRP. In order for the UE to pass the test, cell 2 should be reselected during T2. This will be indicated by receiving PRACH from the UE at the correct target cell (i.e. cell 2). 

Since the cells are already identified, therefore typically UE should be able to send PRACH within 8 seconds. This time includes TevalauteFDD, intra and TSI (time to read system information from target cell). However, this requirement need not be tested in this test case. But, time period T2 = 15 s is sufficient for the UE to pass the test. 
The complete test proposal is given in section 4. 
4. Note: Testing in Connected Mode
Although the proposed test case is done in idle mode, we prefer that this is instead done in connected mode. If RAN4 agrees on testing this feature then the test case could be easily modified to connected mode scenario. In that case UE will be required to report an event corresponding to the correct cell i.e. cell 2 in this case.
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6. Proposed Test Case
A.4.2.x
E-UTRAN FDD – FDD Intra frequency cell reselection with two transmit antennae in AWGN conditions
A.4.2.x.1
Test Purpose and Environment

The purpose of this test is to verify that the UE camps on to the strongest cell. 
The test scenario comprises of 1 E-UTRA FDD carrier and 3 cells as given in tables A.4.2.x.1-1 and A.4.2.x.1-2. All cells are equipped with 2 transmit antennas. The test consists of two successive time periods, with time duration of T1 and T2 respectively. All three cells are already identified by the UE prior to the start of the test. At T1 the UE is camped on to cell 1. Cell 1, cell 2 and cell 3 belong to different tracking areas. But UE has not registered with network for the tracking areas bearing cell 2 and cell 3.
Table A.4.2.x.1-1: General test parameters for cell reselection in AWGN conditions
	Parameter
	Unit
	Value
	Comment

	Initial condition: 
	Active cell
	
	Cell 1
	

	
	Neighbour cells
	
	Cell 2 and Cell 3
	

	Final condition: 
	Active cell
	
	Cell 2
	

	PRACH configuration
	
	4
	As specified in table 5.7.1-2 in TS 36.211

	Access Service Class
‑ Persistence value
	
	 TBD
	Selected so that no additional delay is caused by the random access procedure. The value shall be used for all cells in the test.

	Transmit antennas per cell 
	
	2
	Uncorrelated transmit antennas; Ant # 1 and Ant # 2

	DRX
	ms
	1280
	

	Time offset between cells
	ms
	3
	Asynchronous cells

	T1
	s
	15
	

	T2
	s
	15
	


Table A.4.2.x.1-2: Cell specific test parameters for cell reselection in AWGN conditions

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T1
	T2
	T1
	T2
	T1
	T2

	
	
	Ant# 1
	Ant# 2
	Ant#1
	Ant#2
	Ant#1
	Ant#2
	Ant#1
	Ant#2
	Ant#1
	Ant#2
	Ant#1
	Ant#2

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	PBCH_RB
	dB
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	PSS_RB
	dB
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	SSS_RB
	dB
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	PCFICH_PA
	dB
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	PHICH_PA
	dB
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	PHICH_PB
	dB
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	PDCCH_PA
	dB
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	PDCCH_PB
	dB
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	PDSCH_PA
	dB
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	PDSCH_PB
	dB
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	OCNG_RANote 1
	dB
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	OCNG_RBNote 1
	dB
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Ês/Iot
	dB
	0
	0
	-6
	-6
	-6
	0
	-6
	0
	-3
	-6
	-3
	-6

	Qrxlevmin
	   dBm
	-140
	-140
	-140
	-140
	-140
	-140

	Pcompensation
	dB
	0
	0
	0
	0
	0
	0

	Qhysts
	dB
	0
	0
	0
	0
	0
	0

	Qoffsets, n
	dB
	0
	0
	0
	0
	0
	0

	Treselection
	s
	0
	0
	0
	0
	0
	0

	Sintrasearch
	dB
	Not sent

	Ioc
	dBm/20 MHz
	-70 (AWGN)

	Propagation condition
	AWGN

	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.


A.4.2.x.2
Test Requirements
During time period T2 UE shall be able to send PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure on cell 2.

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