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Introduction

Tdoc R4-011414 and the CR in R4-011415 propose modifying the PCDE test for the diversity transmission case to remove measuring the combined signal. This aligns the test with the test purpose but then it becomes clear that there are no test consequences for timing errors between the two antennas.

Currently, there are no explicit timing requirements for the alignment of the signals on the two antenna ports other than an expectation that it is close to zero. The question that needs to be asked is whether the lack of a timing specification and the proposed lack of any test that is sensitive to timing is an acceptable situation.

Analysis
The overall performance of the UTRAN in Space Time Transmit Diversity mode will be a function of how successfully the UE is able to combine the downlink transmissions in the rake receiver. The ability of any algorithm in the receiver to acquire synchronisation with the downlink will likely depend on the expected size of the timing difference.

The timing difference as perceived by the UE will be a function of several sources:

1. Timing differences (nominally zero) at the Node B antenna connector

2. Timing differences (nominally zero) in antenna feeder network.

3. Timing difference caused by spatial diversity of the antennas

The likely error in item 1 is currently undefined but is assumed to be zero.

The mismatch in delay on the antenna feeder network will depend significantly on the particular installation. A very short network may be only 10 metres, but may be 10 times longer in some circumstances, or even extend to kilometres in the case of a distributed network e.g. WDS. Assuming a physical length of 100 m, the likely mismatch in electrical length is likely to be perhaps 4 ns or 0.02 chips (2 m physical length with velocity factor 0.6)

The timing difference induced by the spatial diversity of the antennas will obviously be a function of the antenna spacing, but assuming a figure of 1 m, the timing difference on axis is likely to be around 3 ns or 0.01 chips. There does not appear to be a specification for the maximum spacing, so an upper limit cannot be given.

In order to answer the question as to how accurate the signals at the antenna connector need to be it is necessary to understand the expectations and capabilities of the algorithms intended for use in the UE to acquire synchronisation of the two signals.  The rake receiver will normally be able to handle delay spreads due to multipath of typically 1 μs and sometimes up to 20 μs (4 to 80 chips). If similar delays are capable of being handled in STTD mode, then differences due to the antenna feeder network or spatial diversity are seen to be very small. In this case, any reasonable timing error at the antenna connector can therefore probably be ignored.

But if the UE algorithms used in STTD mode (open and closed) make assumptions about the relative timing of the transmissions that is of a similar order to the differences created by typical antenna feeder networks and spatial diversity, then it might be expected that the timing error at the antenna connector be in the order of a few ns rather than a few chips.

Question

In STTD mode, does the UE make any assumptions about the maximum delay between the two antenna paths? 

If there is a necessary assumption on the allowed timing error at the antenna connector, then there needs to be a requirement, and a test to ensure it meets the requirement. In reality, the requirement should be at the antenna, but since use of the feeder network to compensate for errors at the antenna connector seems unlikely, a requirement at the antenna connector would seem sufficient.

Early W-CDMA networks appear to be being installed using a timing alignment at the antenna connector of 0.5 chips.






































































































































































































































