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Introduction

In the RAN4-46bis meeting a number of additional test cases for the uplink channels were discussed [1-4]. In this contribution we discuss the coverage of the currently defined tests and implications on further work.
In order to align the efforts we also provide a timeplan for the finalizing the currently agreed tests. It is expected that the timeplan is updated during the meeting and thus is should be seen as basis for discussion.
Ensuring test coverage with additional tests

Ensuring full test coverage, i.e. that all functions are tested with a minimum of tests is not an easy task. If we look at a typical receiver implementation we may get some guidance on how many test that are actually needed and what kind of test coverage the currently defined tests achieve.
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Figure 1 – Typical implementation of a receiver for PUSCH

In figure 1 we have outlined a typical implementation of a receiver for PUSCH. The picture is slightly simplified, for example the demapper between the equalizer and the turbo decoder has not been included to simplify the picture. In the PUSCH demodulation tests most of the parts of the receiver has been extensively tested (shaded parts of the receiver). In essence the entire receiver has been tested with the exception of the convolutional decoder for control signaling.
Different blocks of the receiver have different complexity. Some of the more complex blocks to design are the RF frontend and the timing and channel estimation functions. The RF frontend is obviously tested extensively in the receiver tests. The estimating functions are also tested in a number of environments in the currently defined PUSCH tests.
The design of the turbo decoder is relatively straight forward. There are some design parameters that influence hardware requirements, but the method and algorithms used in the decoder is well known. The same holds true for the control decoder and it seems reasonable to assume that if the performance of the turbo decoder fulfills the specifications the control decoder will also show good performance.

For PUCCH the typical receiver structure is very similar to PUSCH. In figure 2 we have outlined such a receiver.
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Figure 2 – Typical implementation of a receiver for PUCCH

The difference between the PUCCH and PUSCH receiver is mainly in the decoders applied although it should be noted that different estimation algorithms may also be utilized.
However in the currently defined PUCCH tests most of the receiver is tested. For PUCCH format 2 the only component that is currently not tested is the CQI decoder. However designing this block is relatively straight forward and thus if the rest of the receiver achieves the required performance we believe it is very likely that the performance of PUCCH format 2 is acceptable as well.

To be able to limit the number of tests we suggest that the performance for control signaling on PUSCH as well as PUCCH format 2 is studied before deciding if a test is needed. Considering that a large part of the receiver is tested by the currently defined tests it is necessary to decide whether the need to cover the remaining parts motivates the extra test effort introduced by additional tests.

If it is decided to include further tests the properties of the decoders should be considered so that the decoder is stressed as much as possible. For example a slowly varying channel could be used to create bursts of bit errors and thus stress the decoding algorithm.
Timeline for further requirements

In this section we show a possible timeline for progressing the work on the currently agreed tests. It is expected that this will be revised in during the meeting and thus this is mainly intended as a basis for discussions. Note that the RAN plenary meeting #42 is in Athens in early December. If the core specifications are frozen at RAN plenary #40 in mid June that implies that the performance requirements should be ready half a year later, i.e. in December. At the same time test specification should be ready, so it would be good if the performance work in 36.104 could be completed in Edinburgh in September.
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