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1. Introduction

At the last meeting of RAN WG4 #35 the subject of code power stability was introduced in Tdoc R5-050481 with a draft CR to 25.101 in R5-050482. Due to the complexity of the issue it was not possible to conclude during the last meeting.
In R4-050481 an example was given for transmit ON/OFF power requirements. This example showed that for a nominal composite power step of 6 dB, which has a required tolerance of ±2 dB, the requirement could pass with no error at all when the DPCCH/DPDCH were 4.73 dB high and the HS-DPCCH was 4.75 dB low. What should have been a signal with a +7.75 dB ratio of HS-DPCCH to DPCCH was turned into a signal with a -1.73 dB ratio, which is an error of some 9.48 dB. And with this serious error in signal composition the test would pass perfectly.
Another RF example could be ACLR for HSDPA. Suppose that an error in UE implementation meant that the level of the HS-DPCCH was far lower than that specified for the test resulting in a much lower peak to average ratio for the signal being measured. This would clearly have a big effect on the result, but nowhere in the test does the existence of the required codes get checked, let alone their relative levels.

Although these examples are chosen to amplify the issue it does however show just how wide open the current requirements are and it is probably a fact that there may be few UE tests which would fail due to errors in beta factors short of a test perhaps aborting due to the complete absence of a code channel.

The significance of errors in relative code power accuracy is not going to be of consequence to the transmit ON/OFF power requirements. But even small errors in relative code power could have a serious impact on system performance. It seems that without any requirements on relative code power accuracy, the probability that existing test cases will detect transitory or systematic errors with relative code powers is slim at best. Given that the procedures for setting relative code power are already complex and will become more so with the introduction of E-DCH it seems like now is a good time to be addressing this in the core requirements.
At the last meeting a CR to 25.101 was presented in R4-050482. This proposed a figure of ±1 dB for the relative code power accuracy of the DPDCH and HS-DPCCH relative to the DPCCH. This is a nominal figure. No simulations have been performed to justify it since the number of potential scenarios that exist which could be investigated is infinite.
On the other hand it could be argued that the only factor that should determines relative code power performance is the implementation of the UE, specifically the resolution of the transmit baseband signal. Therefore in order to make progress it is proposed that rather than simulate what relative code power errors might be tolerated by the system, which could take a huge amount of time, instead the requirement is based on a reasonable figure associated with the resolution of the UE. This figure can be set to be quite loose such that it has no impact on any existing implementation. It is difficult to speculate exactly what this figure might be but whatever it is, it must be much closer to 1 dB than the situation today where there are effectively no limits at all.
Obviously it will be necessary to consider corner cases such as the worst case dynamic range of any signal as well as low level signals which may be implemented using a baseband signal which is less than full scale but this should be information any UE vendor will already understand.

Proposal
UE vendors are asked to propose acceptable relative code power accuracy based on a figure that will not impact existing implementations. The lowest accuracy of any proposal (within reason of course!) should be accepted as the requirement for relative code power accuracy. Future release of the specifications could always tighten this figure if it could be proved that it had a benefit on performance.
Then, as and when necessary, the test specifications can use this nominal relative code power accuracy to either simplify existing tests or provide a more thorough evaluation of UE performance with a view to preventing latent design defects from reaching the networks. Were such system performance issues to exist they could be extremely hard to diagnose.
As a starting point the CR to 25.101 proposing a 1 dB relative code power requirement is resubmitted in Tdocs R4-050921 and R4-050922.









































































































