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Introduction

Currently there is a test proposed to ensure the ability of the BS to correctly estimate and compensate for timing advance. The current test also focus on the ability of the BS to correctly track timing variations and to command the UEs to compensate for the changes in propagation delay.
Although we believe that the ability of a BS to correctly track the timing of a UE is an important feature we can also see some problems when the requirement should be tested.

Complex test setup
In figure 1 we have outlined one possible test setup. To a large extent the test equipment will have to emulate the behavior of a UE. The feedback and configuration signal provides timing for the test equipment along with timing advance commands and configuration information. The configuration information indicates whether the test equipment should send SRS or not.
The synchronization and timing adjustment commands drive the transmitter timing of the test equipment. The signal is then “delayed” to emulate the effect of propagation delays. Obviously in practice this will just be an additional modification of the transmit timing in relation to the synchronization.


[image: image1]
Figure 1. Schematic overview of test setup and test equipment functionality for testing timing alignment performance.

The difficulty with this test setup is that the test equipment will more or less need to implement the complete UE functionality. This is necessary to be able to extract the synchronization and correctly decode the timing advance commands.
Of course it is not necessary to use the LTE air interface for configuration, this could as well be done with some proprietary interface. However using a proprietary interface makes the test equipment tied to a specific BS.

Demodulation performance dependence on time alignment

We have performed some simulations to show the impact of timing misalignment on the throughput. In figure 2 we show the PUSCH throughput performance for different timing offsets. From the results we see that the impact of a timing misalignment of up to 3 us or so does not result in any noticeable performance difference. From this we conclude that as long as the timing estimation is able to keep the timing of the UEs within 3 us the performance impact should be minimal.
[image: image2.wmf]
Figure 2. Impact on throughput of timing alignment differences between 2 UEs. 

Timing estimation abilities

In the current specification there is already one requirement that measures the ability of the BS to correctly estimate the timing of a UE. The PRACH detection requirements state currently in the specification requires the BS to be able to correctly estimate the timing of 99% of the preambles at a signal level of approximately -8 dB SNR.
In figure 3 we repeat a figure from the previous Jeju meeting [1]. Here we see the required SNR to correctly estimate the PRACH burst to within 1.56 us accuracy. From this it may be reasonable to expect that the BS is able to correctly determine the timing of a PRACH burst within 1 us in almost all cases at the significantly higher SNR proposed for the test and shown in figure 2. In addition the PUSCH channel is wider in frequency than the PRACH burst (25 vs approximately 6) RB, which also improves the timing resolution.
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Figure 3. Ideal PRACH simulation results for Burst 0 in ETU70, 1.56 us offset tolerance.

Requirement applicability for the general purpose BS

We also note that the current requirements do not include the influence of the UE accuracy. Although the UE impairments can only be expected to reduce the performance it is difficult to say at this stage to what extent the UE performance will influence the results. It is also difficult to determine what a suitable requirement level should be considering UE impairments.
Another thing that should be noted is that the requirements will mandate the implementation of a function tracking the timing in the BS. This function is obviously needed for macrocellular deployments, however it is not clear that the function will be necessary for an environment where the users mainly are stationary, for example in a typical home node B scenario. In these scenarios the implementation of the home node B may be simplified by omitting the time tracking functionality and thus mandating the ability to track time for a general purpose BS may not be a good idea.
Conclusions

In this contribution we have discussed how to test the timing alignment requirement. It seems that the test setup will be quite complex.

At the same time we have discussed the performance impact of timing misalignments. The performance impact is minimal for moderate timing offsets (up to 3 us)  and we have also seen that correctly estimating the timing with this accuracy should be simple to do.
Thus we propose to not include any UE timing alignment tests in the specification.

If there are cases where timing alignment will be an important factor in the ability of a BS to achieve good performance the test method should be selected to avoid a complicated test setup. For example the ability of the BS to estimate the timing of the signals could be measured separately as well as the ability to correctly decode signals with a given timing misalignment.
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