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1. Introduction

In RAN4#49 the RRM test cases to be developed in Phase II-A were discussed and agreed [1]. In this contribution we provide the draft to UL transmit timing test case, covering the transmit timing and transmission timing  adjustement  requirements. The UE transmit timing requirements are defined in Section 7.1 of 36.133 and the requirements related to timing advance are given in Section 7.3. The transmit timing requirements set the limits for the initial transmission timing error [(12*TS seconds] and also the limits for the adjustement rate of the UL timing in the case that the error exceeds the set limit. Timing advance related requirements determine the delay at which UE needs to be able to comply to the given timing advance command as well the adjustement accuracy. The prosed test structure follows of that defined for UTRAN in 25.133 and 25.123.
2. Summary of Test
The test case proposal is given in Annex A at end of the document and is decribed in this section.
In the UE transmit timing accuracy test UE is connected to Cell1. The transmit timing accuracy is verified related to the downlink frame timing of Cell1. The downling timing of the cell1 is changed and the changes in UE transmit timing are observed. It is verified that these comply with the requirements set in Section 7.1.2.

In the timing advance delay and accuracy test, UE is connected to the cell1. Once the intial transmit timing is measured, test system shall send Timing Advance Command to the UE. It is verified that UE applies the received timing advance to the SRS transmission occurring 5ms later. Also the accuracy of the change is verified to comply with the requirements set in Section 7.3.2.2
Reference channel

Sounding reference symbol is proposed to be used a measurement reference facilitating the test equipement timing estimation. Rather good timing accuracy estimate is needed especially in the case of the timing advance accuracy. The current proposal is to use rather wide SRS bandwidth but feedback from test equipement vendors regarding the needed bandwith is invited. 
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A.7
Timing and Signalling Characteristics

A.7.1
UE Transmit Timing
A.7.1.1
Test Purpose and Environment

The purpose of this test is to verify that UE initial timing accuracy is within the specified limits. This test will verify the requirements in Section 7.1.

The test parameters are given in Table A.7.1.1-1 and Table A.7.1.1-2.

Table A.7.1.1-1: General test parameters for UE transmit timing requirement
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	

	E-UTRA RF Channel Number
	
	1
	One FDD carrier frequency is used.

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	Reference measurement channel
	
	Table A.7.1.1-2
	Sounding Reference Symbol (SRS) is used 

	CP length
	
	Normal
	

	DRX
	
	
	OFF
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	dB
	4
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	dBm/15 kHz
	-98
	

	Propagation condition
	
	AWGN
	


Table A.7.1.1-2: Configuration of the Sounding Reference Symbol
	Parameter
	Value
	Comment

	srsBandwidthConfiguration
	bw2
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=1

	srsSubframeConfiguration
	sc1
	SRS allowed in all sub-frames

	ackNackSrsSimultaneousTransmission
	False
	

	srsBandwidth
	0
	b=BSRS

	frequencyDomainPosition
	0
	nRRC

	frequencyHoppingInformation
	-
	NA

	srsHoppingBandwidth
	hbw0
	bHOP, 
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 no hopping

	srs-ConfigurationIndex
	0
	ISRS, SRS transmitted once every 2ms

	transmissionComb
	0
	kTC

	duration
	TRUE
	

	cyclicShift
	cs0
	n_SRS


A.7.1.2
Test Requirements

For parameters specified in Table A.7.1.1-1 and A.7.2.1.1-2, the UE initial transmit timing accuracy, the maximum amount of timing change in one adjustment, the minimum and the maximum adjustment rate shall be within the limits defined in section 7.1.2.
The following sequence of events shall be used to verify that the requirements are met.

a)
After a connection is set up with the cell 1, the test system shall verify that the UE transmit timing offset is within 
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  (12*TS seconds with respect to the first detected received path (in time) of the corresponding downlink frame of cell 1. 

b)
Test system changes the downlink frame timing for the cell 1 by +72*Ts seconds (~CP/2) in respect to the intial frame timing  
c)
Test system verifies that UE transmit timing adjustment starts no later than the time when the whole active set update message is available at the UE taking the RRC procedure delay into account. The adjustment step size and the adjustment rate shall be according to the requirements in section 7.1.2 until the UE transmit timing offset is within 
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  (12*TS seconds with respect to the first detected path (in time) of the corresponding downlink frame of cell 1.

j)
Test system shall verify that the UE transmit timing offset stays within 
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  (12*TS seconds with respect to the first detected path (in time) of the corresponding downlink frame of cell 1.
A.7.2
Timing Advance
A.7.2.1
Test Purpose and Environment

The purpose of this test is to verify the requirements for timing advance adjustement accuracy and timing advance adjustement delay. This test will verify the requirements in Section 7.3.

The test parameters are given in Table A.7.1.1-1 and Table A.7.1.1-2.

The test parameters specified in Table A.7.2.1-1 and A.7.2.1-2. The test consist of two successive time periods, with a time duration of T1 and T2 respectively. At the start of the time duration T1, the UE shall transmit with the Timing offset value, 
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, equal to 0.

During period T1 E-UTRAN shall send Timing Advance Command [TS36.321] changing the timing offset value to 64.

Table A.7.2.1-1: General test parameters for UE transmit timing requirement
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	

	E-UTRA RF Channel Number
	
	1
	One FDD carrier frequency is used.

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	Reference measurement channel
	
	Table A.7.1.1-2
	Sounding Reference Symbol (SRS) is used 

	CP length
	
	Normal
	

	DRX
	
	
	OFF

	T1
	s
	(5
	

	T2
	s
	(5
	

	Timing offset  during T1
	
	0
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	Timing offset during T2
	
	64
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	4
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	dBm/15 kHz
	-98
	

	Propagation conditoon
	
	AWGN
	


Table A.7.2.1-2: Configuration of the Sounding Reference Symbol
	Parameter
	Value
	Comment

	srsBandwidthConfiguration
	bw2
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	srsSubframeConfiguration
	sc1
	SRS allowed in all sub-frames

	ackNackSrsSimultaneousTransmission
	False
	

	srsBandwidth
	0
	b=BSRS

	frequencyDomainPosition
	0
	nRRC

	frequencyHoppingInformation
	-
	NA

	srsHoppingBandwidth
	hbw0
	bHOP, 
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 no hopping

	srs-ConfigurationIndex
	0
	ISRS, SRS transmitted once every 2ms

	transmissionComb
	0
	kTC

	duration
	TRUE
	

	cyclicShift
	cs0
	n_SRS


A.7.1.2
Test Requirements
The UE shall apply the timing advance command received in in sub-frame n to the SRS transmission at beginning of sub-frame n+6. The transmission timing adjustement accuracy shall be within the limits specified in Section 7.3.2.2.

The rate of the correct timing adjustements observed during repeated tests shall be at least 90%.  
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