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1. Introduction

At meeting #35 of RAN WG4 the subject of code power stability was introduced in Tdoc R5-050481 with a draft CR to 25.101 in R5-050482. Further discussion occurred at meeting #36 in Tdoc R5-050920 with draft CRs in R5-050921/2.
The conclusion from the last meeting was as follows:

It is agreed that there is a need for a requirement of code power, but the aspect of dynamic range and, total output power (for the cases when the UE goes to very low powers), need to be analysed.

The CRs are noted

Since then it would be fair to say that not a lot has happened. The difficulty we have is that it would be very hard to justify an exact value for code domain power accuracy for any specific scenario as the number of variables is too great. What could be argued is that errors in code domain power settings will have a gradual degrading effect on the quality of the link, either in terms of excess power using up the link budget or insufficient power leading to poorer performance.

Factors that will lead to errors in code domain power include:

· Design errors in code power settings – this is what we are trying to detect

· Resolution of baseband power control

· Reduced resolution at low output power (using less than 100% baseband range)

· AM to AM distortion

· Baseband clipping

· Pre-distortion techniques

From the last meeting minutes it was noted:

Markus Pettersson (Nokia) noted that current specifications allow for differences in code powers up to 60 dBs, although it is unlikely that such values would be used in real networks. Markus before setting a requirement for the code power accuracy, the dynamic range where that accuracy applies needs to be studied as well. It is observed that there is an equivalent requirement for BSs, with a dynamic range of 30 dB.

So to make progress it is necessary to decide a reasonable dynamic range over which code power accuracy is expected to be maintained. Again there are no hard cut off points against which to make a decision. But common sense suggests the figure has to be well short of 60 dB given that the Node B only has to maintain 28 dB.

As an initial suggestion it is proposed that a figure somewhere between 10 dB and 20 dB is chosen as a target against which to develop an accuracy requirement. But it may be better to consider a variable requirement that takes into account the increasing difficulty in maintaining accuracy at lower levels.
The absolute power level over which a requirement should be maintained also needs to be decided. In this regard it is noted that the current EVM requirement only applies down to -20 dBm. As such, it would seem inconsistent to specify code power accuracy below this figure, but perhaps a more pertinent question for Release 6 onwards is to ask whether the -20 dBm limit on EVM makes sense since the UE modulation quality is totally unspecified for the lower 30 dB of the operating range. Whether this is more or less important with the introduction of HSUPA is unclear but common sense suggests that the more complex uplink will be more vulnerable to modulation quality issues.
Proposal
The proposal is the same as from the last meeting.

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.
Provisional CRs to 25.101 Rel-6 and rel-7 with a modification to the proposal from the last meeting are in Tdocs R5-051333/4.









































































































