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Introduction

RAN WG1 have responded in R4-010733 (R4-010897) to our LS R4-010436 on the subject of chip timing alignment. RAN WG1 indicated that there are no explicit definitions in their specifications for allowable chip timing error (unlike for IS-98) and that the assumption was that no error would be expected at baseband. They also indicated that should a chip timing error occur, it would not be expected that the UE would make use of the dedicate pilot to overcome this situation.

This clarification confirms that existing measurement definitions are correct in not optimising chip timing for composite modulation quality measurements.

Regarding the potential for chip timing errors to occur in real networks, RAN WG1 left it up to RAN WG4 to decide to what extent such factors may arise:

RAN1 is not aware of any other requirements for chip time alignment than those mentioned in the LS. Actual accuracy for the BS (PA misalignment etc) should be discussed in RAN4 but basically from digital baseband point of view there should be no timing error at all. On the other hand, timing error in code channels might appear in BTS between two transmitters. These kind of situations are for example TX diversity, transmitters between different sectors or interfrequency handover. 

In the non TX diversity case, if chip timing errors do occur due to analogue components in the transmit chain, these should be effectively covered by existing conformance tests which would treat chip timing as an error that would degrade modulation accuracy. And in the inter-frequency handover case, there is clearly going to be substantial chip timing differences, but these are handled using normal procedures.

The only case left where there may need to be some thought regarding timing alignment might be the TX diversity case. For the system to operate correctly using TX diversity, it is necessary for the timing difference between the signals reaching the two antennas to be insignificant when compared with the propagation delay between the two antennas. The propagation delay between diversity antennas is likely to be less than 10 ns, which represents approximately 1/25th of a chip.

There are many components within the transmit chain between the baseband processing and the antenna which could result in quite unpredictable delays between the two paths. Currently, there are no explicit requirements to define the acceptable timing error in the TX diversity case. The only test that exists which may pick up timing problems is the Peak Code Domain error test 25.141 section 6.7.2.4.1 which requires that for STTD operation, the two antennas should be combined:

1) Connect the measurement equipment to the BS antenna connector as shown in annex B. For non-transmit diversity modes, connect the antenna connector as shown in Figure B.2. If  STTD or TxAA is supported by the BS, connect both antenna connectors as shown in Figure B.6.

The effect of combining the two signals will be to treat any chip timing differences as an error that will degrade the measurement result. This attribute of the PCDE test is certainly not obvious, and at the Gothenburg meeting, the requirement to couple the outputs was nearly deleted, since the EVM part of the subclause tests the antenna ports independently and the value in making a composite measurement was not clear. As an approximate rule of thumb, the EVM degrades by approximately 4% for every 0.025 chip periods, so the entire 17.5% EVM allowance could be used up by a timing error of just 0.1 chips.
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Given the current vulnerability of the test purpose of the only test that is sensitive to antenna port timing alignment, a number of questions can be raised:

1. Is assuming no error at the antenna port reasonable given that 0.1 of a chip can use up the entire EVM budget?

2. Given the possible timing delays in antenna feeders, if there is a timing-related conformance test, is it acceptable to only perform this test at the antenna port? I.e. should antenna timing alignment be considered a field adjustment, or a production requirement? Is demonstrating adjustability sufficient?

3. Is the current PCDE test appropriate in detecting unacceptable timing errors? Do we need to perform EVM also on the composite signal?

4. Is there a figure that could or should be put on the maximum allowable timing error at an accessible point in the transmit chain rather than relying solely on modulation quality measurements to pick up any problems?

5. Assuming nothing else changes, should we at least make the value of the composite PCDE test more explicit?
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