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1 Introduction

In recent RAN4 meetings, the initial transmit timing requirements and test cases were widely discussed[1]-[5]. In RAN4 #70 meeting, a big progress was achieved in [6], the consensus can be listed as follows:
Agreements:
· No changes for the core requirements of transmit timing in Rel-12. 

· The current transmit timing test cases can be kept since RAN5 already has the corresponding certification tests.

· The new transmit timing test case with long DRX cycle length will be introduced in Rel-12 to validate the current transmit timing requirements in first transmission in DRX. 
Open Issues:

· Downlink timing changes of eNB in new Tx timing test:

· Option 1: Keep 64Ts as downlink timing change

· Option 2: Change 64Ts into 32Ts downlink timing change only for the new test case

· How long the DRX cycle length will be adopted

· Option 1: 640ms

· Option 2: 1280ms

· Interested companies are encouraged to provide the analysis and CR for new test case in RAN4 #70bis meeting. 

Based on the agreed WF, the additional new transmit timing test case with long DRX cycle length will be introduced. In this contribution, we discuss the methodology for introducing the new transmit timing test case with long DRX configurations, and the corresponding test parameters are proposed in this paper.
2 Discussions
Currently, in 36.133, the transmit timing test case (section A.7.1.1-A.7.1.2) includes three tests, two of which are related to non-DRX status (Test 1 and Test 3) and one of which is for DRX cycle length of 80ms (Test 2).

For Test 2 with 80ms DRX cycle length in section A.7.1.1, the general test parameters, sounding reference symbol parameters and DRX configuration parameters have been designed. Most of these parameters can be reused if the new test case with long DRX cycle length will be introduced. Thus, similar as methodology for introducing the CA RRM tests 20MHz+20MHz, or 10MHz+5MHz scenarios, it’s reasonable to ONLY list the different test parameters for the new transmit timing test case with long DRX configurations. For the same parameters, they can be referred to the existing RRM tests.
Proposal 1: It’s reasonable to list the different test parameters for the new transmit timing test case with long DRX configurations only. For the same parameters, they can be referred to the existing transmit timing tests with short DRX.

For the detailed configuration parameters, we would like to discuss timing change from the network side, DRX configurations, and SRS configurations in transmit timing test case. 
Figure 1 shows the UL transmit timing tests from our understanding. In the RRM transmit timing test, the UE equipment is directly connected to the eNB. UE could derive the actual timing based reference timing from the CRS of the connected serving cell. However, when long DRX is configured, UE will have a relative long time to sleep for UE’s power saving. During that time, the timing drifting from UE side occurs. In next DRX cycle, UE shall adjust the exact UL transmit timing to compensate both DL timing change from the network side and the timing drifting from the UE side, which shall be also requested to meet the transmit timing requirements.
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Figure 1. The UL transmit timing tests 
Taking the typical implementation for DRX into account, the timing drifting during 1.28s is about (30Ts~40Ts). If the DL timing change from network side keeps as 64Ts, thus, the total timing change from the UE side is (94Ts~104Ts), i.e., maximum DL timing drifting will be approaching 105Ts (3.4us). It’s quite difficult to UE to handle such large timing change in once adjustment. There is a risk for a good UE to fail the unsuitable test. One more thing, it’s not the typical scenario that such large DL timing change (64Ts) of actual system will happen. 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: For DRX cycle length, our preference is 1280ms since it’s the common DRX configurations in current RRM tests.

Proposal 3: If 1280ms DRX cycle length is adopted, we strongly recommend to adopt 32Ts as the DL timing change from eNB side.
Moreover, the configuration of sounding reference signal shall be also discussed. In original transmit timing test, the periodicity of SRS is configured with 80ms. For FDD, the Srs-ConfigurationIndex is configured as 77, and Srs-ConfigurationIndex is configured as 85 for TDD. 
If long DRX cycle length is adopted, it’s not necessary to configure such frequent SRS sending in the tests. Compared with 1280ms DRX cycle length, we could check the definition for periodicity for SRS as below:

Table 1: UE Specific SRS Periodicity 
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	SRS Configuration Index ISRS
	SRS Periodicity 
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	SRS Subframe Offset 
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	0 – 1
	2
	ISRS

	2 – 6
	5
	ISRS – 2

	7 – 16
	10
	ISRS – 7

	17 – 36
	20
	ISRS – 17

	37 – 76
	40
	ISRS – 37

	77 – 156
	80
	ISRS – 77

	157 – 316
	160
	ISRS – 157

	317 – 636
	320
	ISRS – 317

	637 – 1023
	reserved
	reserved


Table 2: UE Specific SRS Periodicity 
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 for trigger type 0, TDD

	SRS Configuration Index ISRS
	SRS Periodicity 
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	SRS Subframe Offset 
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	0
	2
	0, 1

	1
	2
	0, 2

	2
	2
	1, 2

	3
	2
	0, 3

	4
	2
	1, 3

	5
	2
	0, 4

	6
	2
	1, 4

	7
	2
	2, 3

	8
	2
	2, 4

	9
	2
	3, 4

	10 – 14
	5
	ISRS – 10

	15 – 24
	10
	ISRS – 15

	25 – 44
	20
	ISRS – 25

	45 – 84
	40
	ISRS – 45

	85 – 164
	80
	ISRS – 85

	165 – 324
	160
	ISRS – 165

	325 – 644
	320
	ISRS – 325

	645 – 1023
	reserved
	reserved


Currently, the largest SRS periodicity is 320ms, thus, we propose to use the 320ms as SRS periodicity if 1280ms DRX cycle length is adopted.
Then, based on the above analysis, for FDD, the Srs-ConfigurationIndex is suggested to be 317. For TDD, the Srs-ConfigurationIndex is suggested to be 325.

Proposal 4: If 1280ms DRX cycle length is adopted, the SRS periodicity is proposed to be 320ms. For FDD, the Srs-ConfigurationIndex is proposed to be 317. For TDD, the Srs-ConfigurationIndex is proposed to be 325. 

3 Conclusion
In this contribution, we give our analysis on transmit timing test case topic. The following proposals are given:
Proposal 1: It’s reasonable to list the different test parameters for the new transmit timing test case with long DRX configurations only. For the same parameters, they can be referred to the existing transmit timing tests with short DRX.

Proposal 2: For DRX cycle length, our preference is 1280ms since it’s the common DRX configurations in current RRM tests.

Proposal 3: If 1280ms DRX cycle length is adopted, we strongly recommend to adopt 32Ts as the DL timing change from eNB side.

Proposal 4: If 1280ms DRX cycle length is adopted, the SRS periodicity is proposed to be 320ms. For FDD, the Srs-ConfigurationIndex is proposed to be 317. For TDD, the Srs-ConfigurationIndex is proposed to be 325. 

The text proposal for FDD is given in section V. And we also prepare the corresponding CRs for introducing the test cases for both FDD and TDD in [7]-[8]
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5 Text Proposal
A.7.1.6
E-UTRAN FDD – UE Transmit Timing Accuracy Tests with Long DRX Configurations
A.7.1.6.1
Test Purpose and Environment

The purpose of this test case is the same as for the test defined in subclause A.7.1.1.1. 
The test parameters are the same as defined in Subclause A.7.1.6.1 except those described in the following section. The listed parameter values in Tables A.7.1.6.1-1, A.7.1.6.1-2 and A.7.1.6.1-3 will replace the values of corresponding DRX parameters for Test 2 in Tables A.7.1.1.1-1, A.7.1.1.1-2 and A.7.1.1.1-3.
Table A.7.1.6.1-1: Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN FDD with Long DRX Configurations
	Parameter
	Unit
	Value

	
	
	Test with Long DRX

	DRX cycle
	ms
	1280 Note 2

	Note 1:
See Test 2 in Table A.7.1.1.1-1 for the other test parameters.

Note 2:
DRX related parameters are defined in Table A.7.1.6.1-3.


Table A.7.1.6.1-2: Sounding Reference Symbol Configuration to be used in UE Transmit Timing Accuracy Tests for E-UTRAN FDD with Long DRX Configurations
	Field
	Test with Long DRX
	Comment

	
	Value
	

	Srs-ConfigurationIndex
	317
	SRS periodicity of 320 ms for the Test.

	Note 1:
See Test 2 in Table A.7.1.1.1-2 for the other SRS parameters.

Note 2:
For further information see clause 6.3.2 in TS 36.331.


Table A.7.1.6.1-3: drx-Configuration to be used in UE Transmit Timing Accuracy for E-UTRAN FDD with Long DRX Configurations
	Field
	Test with Long DRX
	Comment

	
	Value
	

	onDurationTimer
	psf2
	

	longDRX-CycleStartOffset

	sf1280
	

	Note 1:
See Test 2 in Table A.7.1.1.1-3 for the other DRX parameters.

Note 2:
For further information see clause 6.3.2 in TS 36.331.


A.7.1.6.2
Test Requirements

For parameters specified in Tables A.7.1.6.1-1 and A.7.1.6.1-2, 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.

The test sequence shall be carried out in RRC_CONNECTED for DRX with a cycle length of 1280 ms:

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 +32(TS (approximately +1µs) compared to that in (a).

c) 
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.
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