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1 Introduction

In last RAN4 meeting, the initial transmit timing requirements were continued discussed [1]-[4], and the agreement in last meeting was captured in the wayforward [5]: 

For core part:
· It is reasonable to investigate updating transmit timing requirement in Rel-12.
· For the case of first transmission in DRX for PUSCH, PUCCH, SRS and PRACH, when the timing change of downlink from the ‘previous timing’ is less than or equal to [3us], preliminary investigation shows that the current transmit timing error requirement could be fulfilled and could be kept. More investigation would be needed.  
· For the case of first transmission in DRX for PUSCH, PUCCH, SRS and PRACH, when the timing change of downlink from the ‘previous timing’ is more than [3us], more investigation would be needed.
· Proper definition of ‘previous timing’ should further be investigated. 
For performance part:

· For frozen releases as Rel-8 and Rel-9, the present transmit timing test cases shall not be changed in case reasonable isolated impact is not identified or impact to existing UEs in the market is foreseen.

· The same principle would be applied for Rel-10 and beyond considering UEs being designed or have already been shipped which UE is comply with the existing Test Cases.

· Depends on the decision made to the corresponding core requirement, Test Cases for Rel-12 could be elaborated. 

In this contribution, we continue to give the analysis on transmit timing test cases. Based on the core requirement discussion paper, the corresponding test case parameters are proposed to verify transmit timing error performance with long DRX cycle length. Finally, the text proposal is given in section V.
2 Discussions
Currently, in 36.133, the transmit timing test case includes three tests, two of which are related to non-DRX status and one of which is for DRX cycle length of 80ms.

In our previous contribution [2], we proposed two options as below:


Option1: Keep 80ms DRX cycle length, and reuse the downlink timing changes as 64Ts;



Option 2:Change the DRX cycle length into 1280ms, and change the downlink timing changes as 32Ts.

From our understanding, the 80ms DRX cycle length belongs to the short DRX cycle, and it’s really approaching the non-DRX status. Thus, the test with 80ms DRX cycle length seems to be a little reduplicated since there are another two tests with non-DRX configurations. Moreover, based on the discussion paper [6] in this meeting, we propose to change transmit timing core requirement in Rel-12, thus, it’s reasonable to make the corresponding test case change for sake of more suitable testing. 
For the first uplink transmission of DRX, due to the mis-detection of the DL timing, it would be much more difficult to return its genuine timing. The case occurs in larger probability under long DRX case. Therefore, we propose to change the short DRX cycle length into long DRX cycle length in Rel-12.
Proposal 1: Change the short DRX cycle length configuration into long DRX cycle length in transmit timing tests in Rel-12.

Now, one question is that, due to the core requirement is changed to give some constraints for the downlink timing change, what changes need to be done for the network downlink timing change in corresponding test case? 
In current transmit timing accuracy test, the timing changed of the networks side is 64Ts, the UE shall follow the adjustment rules of transmit timing changing. Moreover, the timing drifting in DRX cycle shall be also considered due to the different chipsets. From our understanding, the timing drifting in 80ms DRX cycle length can be ignored. However, if the DRX cycle length needs to be changed from short DRX cycle to long DRX cycle, the timing drifting of long DRX shall be NOT ignored anymore. Therefore, considering the timing drifting, if the downlink timing changes kept as 64Ts, there is a risk for the UE to obtain the accurate downlink timing when we only change the DRX cycle length into a larger value. Therefore, the downlink timing change from network side shall be narrow down, and we propose half of 64Ts is suitable for the eNB side, i.e., from 64 Ts to 32Ts. 

Proposal 2: If long DRX cycle length is adopted, the downlink timing change from network side shall be narrow down from 64Ts to 32Ts. 
Another question is, what DRX cycle length shall be chosen? 
The DRX cycle length is up to 2560ms. However, it’s too large for UE to keep the accurate downlink timing if configured DRX cycle length is larger than 1500ms when 32Ts downlink timing is changed from network side. Therefore, taking some implementation margin into account, we propose to use 1280ms DRX cycle for transmit timing test.
Proposal 3: Based on the assumption of 32Ts downlink timing changes, the DRX cycle length is proposed to be 1280ms for transmit timing test. 
3 Conclusion
In this contribution, we give our analysis on transmit timing test case topic. The following proposals are given:
Proposal 1: Change the short DRX cycle length configuration into long DRX cycle length in transmit timing tests in Rel-12.

Proposal 2: If long DRX cycle length is adopted, the downlink timing change from network side shall be narrow down from 64Ts to 32Ts. 
Proposal 3: Based on the assumption of 32Ts downlink timing changes, the DRX cycle length is proposed to be 1280ms for transmit timing test. 

The text proposal is given in section V.
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5 Text Proposal
A.7.1.1
E-UTRAN FDD – UE Transmit Timing Accuracy Tests

A.7.1.1.1
Test Purpose and Environment

The purpose of this test is to verify that the UE is capable of following the frame timing change of the connected eNode B and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits. This test will verify the requirements in clause 7.1.2.

For this test a single cell is used. Table A.7.1.1.1-1 defines the strength of the transmitted signals and the propagation condition. The transmit timing is verified by the UE transmitting SRS using the configuration defined in Table A.7.1.1.1-2.

Table A.7.1.1.1-1: Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN FDD

	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2
	Test 3

	E-UTRA RF Channel Number
	
	1
	1
	1

	Channel Bandwidth (BWchannel)
	MHz
	10
	10
	1.4

	DRX cycle
	ms
	OFF
	1280Note5
	OFF

	PDCCH/PCFICH/PHICH Reference measurement channelNote1
	
	R.6 FDD
	R.6 FDD
	R.8 FDD

	OCNG PatternNote2
	
	OP.2 FDD
	OP.2 FDD
	OP.4 FDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	OCNG_RANote3
	
	
	
	

	OCNG_RBNote3
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	dBm/15 kHz
	-98
	-98
	-98
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	dB
	3
	3
	3
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	dB
	3
	3
	3

	IoNote4
	dBm/9 MHz
	-65.5
	-65.5
	N/A

	
	dBm/1.08 MHz
	N/A
	N/A
	-74.7

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Note 1: For the reference measurement channels, see clause A.3.1.

Note 2: For the OCNG pattern, see clause A.3.2.

Note 3: 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.
Note 4: Io level has been derived from other parameters for information purpose. It is not a settable parameter.

Note 5: DRX related parameters are defined in Table A.7.1.1.1-3.


Table A.7.1.1.1-2: Sounding Reference Symbol Configuration to be used in UE Transmit Timing Accuracy Tests for E-UTRAN FDD

	Field
	Test 1
	Test 2
	Test 3
	Comment

	
	Value
	

	srsBandwidthConfiguration
	bw5
	bw5
	bw7
	

	srsSubframeConfiguration
	sc1
	sc3
	sc1
	

	ackNackSrsSimultaneousTransmission
	FALSE
	FALSE
	FALSE
	

	srsMaxUpPTS
	N/A
	N/A
	N/A
	Not applicable for FDD

	srsBandwidth 
	0
	0
	0
	No hopping

	srsHoppingBandwidth
	hbw0
	hbw0
	hbw0
	

	frequencyDomainPosition
	0
	0
	0
	

	duration
	TRUE
	TRUE
	TRUE
	Indefinite duration

	Srs-ConfigurationIndex
	0
	77
	0
	SRS periodicity of 2ms and 80 ms for Test 1 and 2, respectively.

	transmissionComb
	0
	0
	0
	

	cyclicShift
	cs0
	cs0
	cs0
	No cyclic shift

	SRS-AntennaPort
	an1
	Number of antenna ports used for SRS transmission

	Note: For further information see clause 6.3.2 in TS 36.331.


Table A.7.1.1.1-3: drx-Configuration to be used in UE Transmit Timing Accuracy Test 2 for E-UTRAN FDD

	Field
	Test2
	Comment

	
	Value
	

	onDurationTimer
	psf1
	

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset

	Sf1280
	

	shortDRX
	disable
	

	Note: For further information see clause 6.3.2 in TS 36.331.


A.7.1.1.2
Test Requirements
For parameters specified in Tables A.7.1.1.1-1 and A.7.1.1.1-2, the 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 clause 7.1.2.

The following sequence of events shall be used to verify that the requirements are met.

For the 10MHz channel bandwith, the test sequence shall be carried out in RRC_CONNECTED for both non-DRX and DRX with a cycle length of 1280 ms (Tests 1 and 2, respectively):

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

b) 
The test system adjusts the downlink transmit timing for the cell by +64(TS (approximately +2µs) compared to that in (a) for Test 1; The test system adjusts the downlink transmit timing for the cell by +32(TS (approximately +1µs) compared to that in (a) for Test 2.
c) 
The test system shall verify that for Test 1 the adjustment step size and the adjustment rate shall be according to the requirements in clause 7.1.2 until the UE transmit timing offset is within NTA×TS  ± 12×TS with respect to the first detected path (in time) of the corresponding downlink frame of cell 1. Skip this step for Test 2.

d) 
The test system shall verify that the UE transmit timing offset stays within NTA×TS  ± 12×TS with respect to the first detected path  (in time) of the corresponding downlink frame of cell 1.

For the 1.4MHz channel bandwith, the test sequence shall be carried out in RRC_CONNECTED for non-DRX (Tests 3):

a) 
After a connection is set up with the cell, the test system shall verify that the UE transmit timing offset is within NTA×TS   ± 24×TS with respect to the first detected path (in time) of the corresponding downlink frame of cell 1.

b) 
The test system adjusts the downlink transmit timing for the cell by +128(TS (approximately +4µs) compared to that in (a).

c) 
The test system shall verify that the adjustment step size and the adjustment rate shall be according to the requirements in clause 7.1.2 until the UE transmit timing offset is within NTA×TS  ± 24×TS with respect to the first detected path (in time) of the corresponding downlink frame of cell 1.

d) 
The test system shall verify that the UE transmit timing offset stays within NTA×TS  ± 24×TS with respect to the first detected path  (in time) of the corresponding downlink frame of cell 1.
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