4.7
Timing and Signalling Characteristics

The timing requirements are applicable for the uplink physical channels and signals specified in TS 36.211 [9] clause 5 (for uplink physical channels) as defined.

4.7.1
UE Transmit Timing

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· Some UE transmit timing requirements parameters are not confirmed (e.g. still in […])
· 
· Cell specific requirements are undefined (e.g. two cells on the same frequency used)
· The specific test parameters requirements defined in 36.133 Annex A are undefined
· The Initial Conditions including UE setup are not complete (e.g.  connection diagram for multi-cell tests with static propagation is not specified)
· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined
4.7.1.1
Test purpose
To verify the UE have the capability to follow the frame timing change of the connected System Simulator. The method used is that the UE initial transmit timing accuracy, the maximum amount of timing change in one adjustment, and the minimum and maximum adjustment rate are within the specified limits based on the requirements.
4.7.1.2
Test applicability
This test applies to all types of E-UTRA FDD UE release 8 and forward.
4.7.1.3
Minimum conformance requirements

The UE initial transmission timing error shall be less than or equal to [±12 * TS] seconds. This requirement applies at the first transmission on the uplink. The uplink frame transmission takes place approximately NTA * TS seconds before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell. The reference point for the UE initial transmit timing control requirement shall be the time when the first detected path (in time) of the corresponding downlink frame is received from the reference cell minus NTA * TS seconds.
where:

NTA is the timing offset between uplink and downlink radio frames at the UE, expressed in units of TS.   
TS denotes the basic time unit. The size of various fields in the time domain is expressed as a number of time units TS = 1/(15000 x 2048) seconds.

The UE shall be capable of changing the transmission timing according to the received downlink frame. When the transmission timing error between the UE and the reference cell exceeds [±12 * TS] seconds the UE is required to adjust its timing to within [±12 * TS] seconds.

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

1)
The maximum amount of the timing change in one adjustment shall be [2 * TS] seconds.

2)
The minimum adjustment rate shall be [7 * TS] seconds per second.

3)
The maximum adjustment rate shall be [2 * TS] seconds per [200 ms].

Taking into account the timing change in one adjustment can be less than [2 * TS] seconds and considering [800 * d] ms period, the UE transmit timing shall not change in excess of [±8 * d * TS] seconds from the timing at the beginning of this [800 * d] ms period, where [0 ≤ d ≤ 2 * Ts].

The normative reference for this requirement is TS 36.133 [4] clause 7.1 and A.x.x.x.

Note 1:
Due to the fact that the UE can update its timing at any interval, including just less than [200 ms], when evaluating the maximum adjustment rate in any [200 ms] period an additional [2 * Ts] seconds uncertainity must be allowed for since there exists the possiblity of two timing adjustmentd during the evaluateion period.

Note 2:
The minimum adjustment rate of [7 * TS] seconds per second is only to be evaluted from the end of the received downlink frame until the UE has converged on the new reference cell.  

Note 3:
The understanding of the period [800 * d] ms is that this is the period between any two timing adjustments. Since d is not defined it is only possible to test against this requirement using the maximum value of d = [2 * TS] seconds. This defines a minimum period of [200 ms] over which the maximum adjustment rate of [2 * TS] seconds per [200 ms] can fairly be evaluated.
4.7.1.4
Test description

4.7.1.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: [Mid Range, as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidth to be tested: [Lowest, 5MHz, and Highest channel bandwidth as defined in TS 36.508 [7] clause 4.3.1.1.]

1. Connect the SS and AWGN noise source to the UE antenna connectors as shown in Figure [FFS in clause FFS of this document].

2. The parameter settings for the cells are set up according to [clause FFS in reference FFS].

3. Downlink signals are initially set up according to [clause FFS in reference FFS].

4. Propagation conditions are set according to Annex B clause B.1.1.

5. Ensure the UE is in State 3 according to TS 36.508 [7] clause 4.5.3. Message contents are defined in clause 4.7.1.4.3.

 4.7.1.4.2
Test procedure

[FFS]

4.7.1.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].

4.7.1.5
Test requirement

The reference point for the UE initial transmit timing control test requirement shall be the time when [the first detected path (in time)] of the corresponding downlink frame is received from the reference cell minus NTA * TS seconds. 

The UE shall be capable of changing the transmission timing according to the received downlink frame. When the transmission timing error between the UE and the reference cell exceeds [±12 * TS] seconds the UE is required to adjust its timing to within [±12 * TS] seconds.

An illustration of the measurement principle is shown in Figure 4.7.1.5-1.



 
Figure 4.7.1.5-1:  Illustration of measurement principle
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