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Introduction
In RAN4 #67, a discussion took place on UE initial transmit timing accuracy requirements in DRX and corresponding test conditions [1][2]

 REF _Ref364090458 \n \h 
[3]. This paper further discusses the subject and provides the proposed way forward for UL initial transmission timing requirements in a DRX cycle as well as their corresponding test cases.
1. UE transmit timing accuracy requirements
1.1 General

The UE transmit timing accuracy requirements for LTE and their test cases are specified in clause 7.1 and clause A.7.1 in TS36.133 respectively. These requirements and test cases were intensively discussed in [4]

 REF _Ref363951034 \n \h 
[5]

 REF _Ref363951035 \n \h 
[6]

 REF _Ref363951037 \n \h 
[7]

 REF _Ref363951039 \n \h 
[8] that were based on the requirements for UMTS in TS25.133 [9]. The idea there was to utilize the relationship between chip rate (Tc) in UMTS and ‘Basic time unit’ (Ts) in LTE which is expressed as Ts=0.125 Tc. By using the relationship, The Timing Error Limit specified for 3MHz or wider bandwidth case in Table 7.1.2-1 in TS36.133 (for LTE) specified as 12*Ts which were derived from the timing error limit of 1.5 Tc specified in clause 7.1.2 in TS25.133. It can also be noted that the in the UMTS RRM specification, the UE Transmit Timing requirement is set for DPCCH/DPDCH or F-DPCH frames and no explicit requirements is set for DRX case. Original contributions for these UMTS requirements are found in [10]

 REF _Ref362856319 \n \h 
[11]

 REF _Ref355910915 \n \h 
[12]

 REF _Ref355910831 \n \h 
[13]

 REF _Ref355910833 \n \h 
[14].
1.2 Initial transmit in DRX case
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The UE initial transmit timing accuracy requirement in DRX cycle is specified in Table 7.1.2-1 in section 7.1.2 of TS36.133 [15][16]

 REF _Ref363950304 \n \h 
[17]

 REF _Ref363950306 \n \h 
[18]

 REF _Ref363950310 \n \h 
[19]. For the sake of convenience, the accuracy requirements in Table 7.1.2-1 are excerpted below with additional column for Te in absolute terms. As can be seen, the required timing accuracy should be less than 781ns (for 1.4MHz BW case) or 391ns (for 3MHz BW or wider cases) without any preconditions. That means, UE should follow any time variation observed in its DL receiver when it makes initial transmission in DRX.
1.3 Non-initial transmit in DRX case or non-DRX case (as a reference)
On the contrary, for the cases of non-initial transmission in DRX or other cases in non-DRX, the Maximum Autonomous Time Adjustment Step specified as Tq as in Table 7.1.2-2 are applied (except the case when Time Advanced command is received by the UE in question as specified in subclause 7.3). The requirements for these cases are excerpted with modified table form Table 7.1.2‑2 which has an additional column for their absolute values.
For Non-initial transmit in DRX or non-DRX case in general, the third bullet above Table 7.1.2-2 limits Maximum Aggregate Adjustment Rate (MAAR) per 200ms to a certain amount as enumerated in the Table. For example, MAAR should be less than 113.9ns/200ms for 10MHz DL bandwidth case. This MAAR was introduced in order to minimize false timing adjustment caused by false detection of DL timing by UEs.
As an example, Fig.1 illustrates the MAAR (for DL bandwidth of 10MHz or more, with its timing error limit of ±391ns) versus maximum path timing variation. The figure also represents maximum path timing variation in downlink for the case of UE speed of 350km/h. It is observed that MAAR is fast enough to allow UE to track DL path variation caused by the UE speed of 350km/h, and also tight enough to keep UE path tracking range within a certain level even when the UE falsely detects DL path timing.
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Fig.1: Maximum Aggregate Adjustment Rate limit, Maximum Path Timing Variation for UE speed of 350km/h
1.4 Proposed modification to requirements for the Initial transmit timing error in DRX case
As discussed in section 1.2, if it is an initial transmission in DRX, a UE should follow any time variation observed in its DL receiver without any precondition. It seems this requirement is not only an unrealistic assumption from practical UE implantation perspective but even harmful for system perspective since initial transmission timing from each UE could be changed falsely if there is a different DL paths observed at these UEs from the nominal one. Considering ‘Small Cell’ scenarios where more DL signals from neighboring cells, the situation would become worse and UEs there would easily detect false timing and change its UL timing erroneously.

In order to avoid such harmful situations, it is useful to introduce proper ‘maximum adjustment rate’ as has been specified for non-DRX case (as has been specified as MAAR of Tq/200ms). For the use case scenario, UE speed of up to 350km/h should be considered. As the consequence, our proposal is to introduce ‘maximum timing adjustment limit’ as a precondition for the case as below.
Proposal 1:

To introduce a precondition for UE initial transmission error requirement in clause 7.1.2 in TS36.133 [19] as follows;

Since this is an additional requirement to the existing specification, it would be applied to Release 12 and onwards.

2. Test conditions for UE transmit timing accuracy requirements

2.1 Test points for UE transmit timing accuracy tests
Test cases for UE transmit timing accuracy are specified in A.7.1.1 (for FDD) and A.7.1.2 (for TDD) in [15]

 REF _Ref363950303 \n \h 
[16]

 REF _Ref363950304 \n \h 
[17]

 REF _Ref363950306 \n \h 
[18]

 REF _Ref363950310 \n \h 
[19]. Both for DRX case and non-DRX case are covered in these sections. It is noted that no specific value for DRX start offset* is specified explicitly at the moment for DRX cases (Test 2 in each section), which should not be missed out in these particular test cases.
*: drxStartOffset specified in [20]
In the current test procedures, firstly connection between test equipment and UE under test is established. Then the DL path timing from the test equipment is changed from its original timing by 64Ts (corresponds to about 2us) and UL timing of the UE is checked whether it transmits its UL timing at the expected nominal timing. The acceptable error limit in the UL transmit timing is plus or minus 12Ts (=390ns, for 5MHz BW case). For the case of non-DRX cases (in Test 1 or Test 3 in Table A.7.1.1.1-1 etc.), the UL timing adjustment should be within the Maximum Aggregated Adjustment Rate, i.e. Tq/200ms as well.
For the test cases for initial transmission in DRX (in Test 2 in Table A.7.1.1.1-1 etc.), DRX cycle of 80ms is applied. Fig.2 illustrates the timing relations in this case. The starting test point is at the origin of the chart (Test Point A) and after 80ms duration, UEs are requested to adjust its UL transmit timing by 64Ts plus or minus 12 Ts (as represented as Test point B). Considering the previous discussion in section 1.4 as well as shown in Fig.2, the test point for this test case seems excessive and force UEs to make unnecessarily large UL timing adjustment than excepted range.
As UEs should pass the test specified in A.7.1.1 or A.7.1.2, these UEs will also behave in the same way in actual communication environment. One of the extreme case would be that when a UE goes into DRX cycle, and then gets interference from other cells, mis-detect the DL timing which is different from its genuine DL and then changes its UL timing following to this false DL reference timing. Once this wrong UL adjustment has been made, it will take long time to return to its genuine timing because of the maximum adjustment rate of Tq per 200ms. It should be also noted that 64Ts corresponds to 40 to 44% of a cyclic prefix (CP) for the normal CP case, which is relatively large and may reduce tolerances to multi-path interference once the UL timing is shifted erroneously.

Fig.2: Test point for UE transmit timing accuracy test in DRX (current and proposed)
 with MAAR limit and Maximum Path Timing Variation for UE speed of 350km/h
2.2 Proposed modification to UE transmit timing accuracy tests
As the all test cases for FDD, TDD and Scell in clause A.7.1 have the similar structure, the following discussion refers to the test requirements in A.7.1.1.2 for FDD as an example. In the test case, DUT’s (UE’s) transmit timing is checked first in step a) (corresponds to Test Point ‘A’ and its error bars in Fig.1) and then the test system to adjust its DL timing by 64(TS (approximately 2µs) in step b). Afterwards, for ‘Test 2 (for DRX)’ cases, DUT’s initial transmit timing is checked in step d) after 80ms in case drxStartOffset is set at 80ms (corresponds to Test Point ‘B’ its error bars in Fig.1).

As can be seen from Fig.-2, we believe DL time variation of 64Ts with 80ms DRX start offset in step b) is excessive because the timing change in ‘Test Point B’ is far beyond expected DL timing change considering the UE speed of 350km/h. Thus we propose to set the DL path timing variation shorter, and/or DRX start offset must be longer. Considering the timing error allowed in step a), which is 12Ts (corresponds to about 390ns), the DL path timing variation should be larger than twice of 400ns otherwise a ‘lazy UEs’ which does not track actual DL timing would pass the test. If we set the DL path variation larger than 800ns, DRX start offset (the time when UE UL transmission timing is checked as its first transmission from the last DL receiving) should be long enough considering actual DL path change expected in real environment. Conseqeuntly, we propose to set DL path variation in step b) as 32Ts (about 1us) and DRX start offset as 2047ms (with DRX cycle of 2048ms) as Test Point ‘C’ in Fig.2.
Proposal 2:
In order to avoid unnecessarily large UE UL transmit timing fluctuation in a DRX cycle just because the UEs to pass the test cases in A.7.1.1 to A.7.2 in [15]

 REF _Ref363950303 \n \h 
[16]

 REF _Ref363950304 \n \h 
[17]

 REF _Ref363950306 \n \h 
[18]

 REF _Ref363950310 \n \h 
[19] and A.7.4 in [18]

 REF _Ref363950310 \n \h 
[19], the following modification to the test cases in Rel-8 and onwards are proposed:

· For test parameters of Test 2 defined in Table A.7.1.1.1-1, A.7.1.1.1-3, A.7.1.2.1‑1 and A.7.1.2.1-3; DRX cycle was changed from 80ms to 2048ms and set drxStartOffset as 2047ms [20]

 REF _Ref363953465 \n \h 
[21].

· For Test Requirements specified in clause A.7.1.1.2 and A.7.1.2.2; DRX cycle length was changed from 80ms to 2048ms and introduced DRX start offset time as 2047ms [20]

 REF _Ref363953465 \n \h 
[21] with changes of timing shift in step b) from 64Ts to 32Ts. (corresponding absolute time was changed from ‘2µs’ to ‘1µs’ accordingly.)
· For Rel-11 and Rel-12 specifications[18]

 REF _Ref363950310 \n \h 
[19], the same changes to be applied for Test 2 parameters for Scell cases in clause A.7.1.3 (FDD Scell) and A.7.1.4 (TDD Scell) as well.
Conclusion
It is observed that the current UE transit timing requirement in DRX specified in section 7.1.2 in TS36.133 does not specify any precondition or upper limit of UL timing update. This would result in unnecessary UL timing fluctuation especially considering small cell scenarios where UEs to see quite a lot different DL signals. As specified for non-DRX case, propose upper limit of timing adjustment considering the actual propagation condition (i.e. the maximum UE speed of 350km/h) should be set. Corresponding test conditions in section A.7.1.1.1 and A.7.1.2.1 should also be updated since they apply unnecessarily large DL timing variation with shorter DRX cycle.

Therefore the following proposals are made to set reasonable upper limit of UL timing update considering the Maximum Aggregate Adjustment Rate set for non DRX cases, and also to update the test conditions for corresponding the test cases so as not to insist UEs to change their initial UL transmit timing unnecessarily large just because to pass the tests in DRX cases.
Proposal 1:
To introduce the following precondition for UE initial transmission error requirement in a DRX cycle (clause 7.1.2 of TS36.133 (Rel-12) [19]. The aim is to ensure UEs to keep their UL transmission timing in a DRX cycle within a proper range considering practical UE speed of up to around 350km/h;

The UE initial transmission timing error shall be less than or equal to (Te if the amount of the magnitude of timing change in the downlink is less than or equal to Tq * Telapsed / 200ms, where the timing error limit value Te is specified in Table 7.1.2-1, the maximum autonomous time adjustment step Tq is specified in Table 7.1.2-2 and Telapsed refers.to drxStartOffset in a DRX cycle for PUCCH or PUSCH case or elapsed time since the last reception of the downlink before the first PRCH transmission respectively.
Proposal 2:
In order to avoid unnecessarily large UE UL transmit timing fluctuation in a DRX cycle just because the UEs to pass the test cases in A.7.1.1 to A.7.2 in [15][16]

 REF _Ref363950304 \n \h 
[17]

 REF _Ref363950306 \n \h 
[18]

 REF _Ref363950310 \n \h 
[19] and A.7.4 in [18]

 REF _Ref363950310 \n \h 
[19], the following modification to the test cases in Rel-8 and onwards are proposed:

· For test parameters of Test 2 defined in Table A.7.1.1.1-1, A.7.1.1.1-3, A.7.1.2.1‑1 and A.7.1.2.1-3; DRX cycle was changed from 80ms to 2048ms and set drxStartOffset as 2047ms [20]

 REF _Ref363953465 \n \h 
[21].

· For Test Requirements specified in clause A.7.1.1.2 and A.7.1.2.2; DRX cycle length was changed from 80ms to 2048ms and introduced DRX start offset time as 2047ms [20]

 REF _Ref363953465 \n \h 
[21] with changes of timing shift in step b) from 64Ts to 32Ts. (corresponding absolute time was changed from ‘2µs’ to ‘1µs’ accordingly.)
· For Rel-11 and Rel-12 specifications[18]

 REF _Ref363950310 \n \h 
[19], the same changes to be applied for Test 2 parameters for Scell cases in clause A.7.1.3 (FDD Scell) and A.7.1.4 (TDD Scell) as well.
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Appendix 1: Proposed changes to UE transmit timing requirements 
(Section 7.1, TS36.133 [Rel-12 and onwards])

7.1
UE transmit timing

7.1.2
Requirements
The UE initial transmission timing error shall be less than or equal to (Te if the amount of the magnitude of timing change in the downlink is less than or equal to Tq * Telapsed / 200ms,where the timing error limit value Te is specified in Table 7.1.2-1, the maximum autonomous time adjustment step Tq is specified in Table 7.1.2-2 and Telapsed refers.to drxStartOffset [ref. to MAC specification: TS36.321] in a DRX cycle for PUCCH or PUSCH case or elapsed time from the last reception of the downlink for PRCH transmission case respectively. This requirement applies when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS or it is the PRACH transmission. The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus
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. The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the reference cell. NTA_Ref for PRACH is defined as 0. 
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 (in Ts units) for other channels is the difference between UE transmission timing and the Downlink timing immediately after when the last timing advance in clause 7.3 was applied. NTA_Ref for other channels is not changed until next timing advance is received.
Table 7.1.2-1: Te Timing Error Limit
	Downlink Bandwidth (MHz)
	Te_

	1.4
	24*TS

	≥3
	12*TS

	Note: TS is the basic timing unit defined in TS 36.211


When it is not the first transmission in a DRX cycle or there is no DRX cycle, and when it is the transmission for PUCCH, PUSCH and SRS transmission, the UE shall be capable of changing the transmission timing according to the received downlink frame of the reference cell except when the timing advance in clause 7.3 is applied. When the transmission timing error between the UE and the reference timing exceeds (Te the UE is required to adjust its timing to within (Te. The reference timing shall be 
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 before the downlink timing of the reference cell. All adjustments made to the UE uplink timing shall follow these rules:

1)
The maximum amount of the magnitude of the timing change in one adjustment shall be Tq seconds.

2)
The minimum aggregate adjustment rate shall be 7*TS per second.
3)
The maximum aggregate adjustment rate shall be Tq per 200ms.

where the maximum autonomous time adjustment step Tq is specified in Table 7.1.2-2.

Table 7.1.2-2: Tq Maximum Autonomous Time Adjustment Step
	Downlink Bandwidth (MHz)
	Tq_

	1.4
	17.5*TS

	3
	9.5*TS

	5
	5.5*TS

	(10
	3.5*TS

	Note: TS is the basic timing unit defined in TS 36.211


Appendix 2: Proposed changes to UE transmit timing test cases 
(Section A.7.1.1 as an example, TS36.133 [Rel-8 and beyond])
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 sounding reference symbols 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
	N/A
	2048Note5
	N/A

	drxstartoffset
	ms
	N/A
	2047 Note5
	N/A

	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

	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

	Sf2048, 2047
	DRX Cycle = 2048ms,

drxStartOffset = 2047ms

	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 bandwidth, the test sequence shall be carried out in RRC_CONNECTED for both non-DRX and DRX with a cycle length of 2048 ms and start offset of 2047ms (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 +32(TS (approximately +1µs) compared to that in (a).

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 bandwidth, 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.

7.1.2	Requirements


The UE initial transmission timing error shall be less than or equal to (Te where the timing error limit value Te is specified in Table 7.1.2-1. This requirement applies when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS or it is the PRACH transmission.� …< Several lines are snipped here > …


Te Timing Error Limit (Ref: Table 7.1.2-1 in TS36.133)


Downlink Bandwidth (MHz)�
Te_�
Te_ (In absolute term)�
�
1.4�
24*TS�
781.3 ns�
�
≥3�
12*TS�
390.6 ns�
�
Note: TS is the basic timing unit defined in TS 36.211�
[Ts=32.6ns]�
�






7.1.2	Requirements (continued)


…< Several lines are snipped here > …


When it is not the first transmission in a DRX cycle or there is no DRX cycle, and when it is the transmission for PUCCH, PUSCH and SRS transmission, the UE shall be capable of changing the transmission timing according to the received downlink frame of the reference cell except when the timing advance in clause 7.3 is applied. When the transmission timing error between the UE and the reference timing exceeds (Te  the UE is required to adjust its timing to within (Te. The reference timing shall be � EMBED Equation.3  ��� before the downlink timing of the reference cell. All adjustments made to the UE uplink timing shall follow these rules:


All adjustments made to the UE uplink timing shall follow these rules:


1)	The maximum amount of the magnitude of the timing change in one adjustment shall be Tq seconds.


2)	The minimum aggregate adjustment rate shall be 7*TS per second.


3)	The maximum aggregate adjustment rate shall be Tq per 200ms.


where the maximum autonomous time adjustment step Tq is specified in Table 7.1.2-2.


Tq Maximum Autonomous Time Adjustment Step (Ref: Table 7.1.2-2 in TS36.133)


Downlink Bandwidth (MHz)�
Tq_�
Tq_  (In absolute term)�
�
1.4�
17.5*TS�
569.7 ns�
�
3�
9.5*TS�
309.2 ns�
�
5�
5.5*TS�
179.0 ns�
�
(10�
3.5*TS�
113.9 ns�
�
Note: TS is the basic timing unit defined in TS 36.211�
[Ts=32.6ns]�
�






7.1.2	Requirements


The UE initial transmission timing error shall be less than or equal to (Te if the amount of the magnitude of timing change in the downlink is less than or equal to Tq * Telapsed / 200ms,where the timing error limit value Te is specified in Table 7.1.2-1, the maximum autonomous time adjustment step Tq is specified in Table 7.1.2-2 and Telapsed refers.to drxStartOffset in a DRX cycle for PUCCH or PUSCH case or elapsed time since the last reception of the downlink before the first PRCH transmission respectively. This requirement applies when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS or it is the PRACH transmission.





A.7.1.1	E-UTRAN FDD – UE Transmit Timing Accuracy Tests


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 section 7.1.2.


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


For the 10MHz channel bandwidth, the test sequence shall be carried out in RRC_CONNECTED for both non-DRX and DRX with a cycle length of 80 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).


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 section 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.
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