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Introduction

The current text for UE Tx timing has some problems. The important issue for this requirement is to keep the  adjustment rate as low as possible. When a Tx adjustment is performed, there is a risk of a loss of the receiver performance in the Node B. However, sometimes an adjustment is needed. The requirement for this adjustment step size and rate is not very clear and it is very difficult to define a test for this requirement since the measurement time is not defined.

Tests of the current requirement

In 25.133, the following requirement is stated:

“The UE shall be capable of changing the transmission timing according the received downlink DPCCH/DPDCH frame. The maximum amount of the timing change in one adjustment shall be ¼ Chip.
The minimum adjustment rate shall be 233ns per second. The maximum adjustment rate shall be ¼ chip per 200ms. In particular, within any given 800*d ms period, the UE transmit timing shall not change in excess of +-1/4 chip from the timing at the beginning of this 800*d ms period, where 0≤d≤1/4.”

First of all there is an obvious error, the last sentence shall be . In particular, within any given 800*d ms period, the UE transmit timing shall not change in excess of +d chip from the timing at the beginning of this 800*d ms period, where 0≤d≤1/4.”. In this requirement, the performance of the UE is based on the parameter “d”. It is not really clear how this shall be interpreted. 

· It is not clear if the UE shall support this requirement for any d or if the UE can select one specific value of d or if it is allowed to change the used value of d during a call.

· One interpretation of the requirement is also that the UE shall comply with the requirement for any d, which not can be realised.

· What is the reference for the step size, is it the UE internal chip clock, is it the clock in the basestation or is it an ideal clock? Also margins for the step size due to clock jittering etc. are missing.

Another problem with this requirement is that it is very difficult to define tests.  

· The measurement period in this requirement is 800*d ms. The value of d is not known outside of the UE. It is not clear how that shall be tested. 

· Shall the test equipment detect the steps and based on this detection check the size and rate of the requirement? 

· Otherwise shall the adjustment rate be a measurement of  total time sliding during a measurement period. Then, this measurement will include frequency errors as well. With a 0.1 ppm frequency error the time will change 0.08 (20 ns) chip during 200 ms.

A UE can with the current specification not base the transmission timing on a ¼ chip sampling rate because there are no margins for clock errors, sampling jittering etc and it is not clear exactly how the timing adjustments are measured.

Proposal

It is difficult to interpret the current requirements, so the requirements need to be changed. A requirement on the inaccuracy of the adjustments must also be included. The preferred way to specify this is a way where it is possible to have a given measurement time when this is tested. Then it would not matter if the step size was changed internally within the UE. However, we have not found any solution for this. Instead we propose the following to minimise the impact.

Only allowing a limited set of the d could simplify the problem regarding the testing of the step size, if e.g, d belongs to the set {1/4, 1/5, 1/6, 1/7, 1/8}. Then the decision in the test equipment only needs to be at one of these values. Then testing is thereby possible to do even if it still is complex.

Then the requirement should be adjusted according

“The UE shall be capable of changing the transmission timing according the received downlink DPCCH/DPDCH frame. The maximum amount of the timing change in one adjustment shall be 85 ns (1/4 chip interval + 20 ns) .
The minimum adjustment rate shall be 233ns per second. The maximum adjustment rate shall be 85 ns per 200ms.The UE may use an adjustment step size of d chip periods, where d( {1/4, 1/5, 1/6, 1/7, 1/8}. Within any given 800*d ms period, the UE transmit timing shall not change in excess of +- 340 ns*d from the timing at the beginning of this 800*d ms period,.”

This proposal is included in a CR in tdoc R4-020550
The Tx timing adjustment algorithm

The adjustment of the Tx timing has been discussed before and it has been agreed that we shall not specify the behaviour during soft handover. However, since this has been discussed further also after this decision we have some comments to this discussion. The reason to have a requirement regarding the Tx adjustment is that the UE occasionally needs to adjust the timing in order to keep the received radio links within the receiver window. However, the rate and length of the adjustments shall be kept at a minimum level so that the receiver performance in the Node-B is not affected. 

Therefore the UE shall only adjust the Tx timing when it is necessary, otherwise it shall keep the uplink unaffected. In case of soft handover this also means that adjustment performed only to have one of the radio links in the middle of the receiver window does not give any advantage. The radio link could as well continue to have the same Tx-Rx timing.   Instead the receiver window should be adjusted so that the time offset to one RL, or the average offset to several RLs, are kept constant, not necessarily to the value To, but instead to the value it had before something happened with the active set. Thereby no slewing will occur just because a cell is removed from the active set. This offset value that is used to adjust the timing shall however be kept as much as possible independent of changes in the active set. Thereby the adjustment rate is kept as low as possible.
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