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1. Introduction

Modulation accuracy for signals containing HS-DPCCH was discussed at the last meeting of RAN WG4 #36 in Tdoc R4-050916. It was confirmed that the third option from the previous meeting #35 in R5-050478 would be further investigated. As a reminder this was:

Option 3
Redefine EVM as related sub-slot periods with some allowance
PRO
By defining a relationship between the sub-slot periods, it would be possible to model the worst case signal that the Node B would have to demodulate. Examples of parameters that could be controlled are code power, chip timing, frequency and chip phase. Without further analysis a guess at the most important parameter to define is likely to be chip phase which would probably need to be better than the requirement that currently exists at the DPCCH slot boundaries and certainly no worse.
CON
As with proposal 2 it would be difficult to define the relationship between frequency error and EVM when the evaluation period varies from 0.1 slots to 0.9 slots.

Defining any relationship between parameters across the HS-DPCCH slot boundary could be seen as a new requirement on the UE.
It was requested at the last meeting that interested companies study the issues raised in R4-050478 and R4-050577 and make proposals to RAN WG4 #37 regarding the extent to which relaxations in core requirements need to be made in order to allow HSDPA modulation accuracy test cases to be drafted.

So far at this meeting there is only one contribution on this subject which indicates a measurable impact on performance and hence the need to specify a phase requirement. Other companies are looking into the issue and may have some results very soon. As mentioned at the last meeting in Tdoc R5-050916, the requirements for HSDPA EVM remain the only outstanding item for RAN WG5 to complete the RF conformance test cases for HSDPA and so it is preferable that progress can be made at this meeting. It may also be that given the range of possible scenarios, it is necessary to agree a common approach so that results can be compared. This is important given that every Node B manufacturer will have different demodulation algorithms.
Another way forward in the shorter term would be to extend the conditions that apply for the existing phase discontinuity requirement to the power profile for HSDPA.
The existing phase discontinuity requirement was simulated using an assumption of 1 dB power steps at the DPCCH slot ends with the requirement being set at 30 degrees per slot and 60 degrees per 5 slots. The extent to which the power step that causes the discontinuity matters to the Node B is unclear but a power step larger than 1 dB is likely to make demodulation somewhat more difficult. From the perspective of the UE, maintaining the same phase step over a larger power variation must also be harder, possibly more so. So it is clear that the right balance between allowed UE signal degradation and Node B demodulation performance needs to be struck in order to maintain fairness.
Depending on the HS-DPCCH beta factors, normal operating conditions for HSDPA could result in power steps every HS-DPCCH slot of anything up to 7 dB. For both the UE and the Node B this represents a more stressful situation and without careful study and further specification, the Node B risks being presented with signals well outside of existing assumptions: depending on the distortion mechanism, either the UE could be creating larger phase steps or the Node B might be presented with the existing phase steps but with a much larger change in composite power.

All of the above holds true for the case when the HS-DPCCH and the DPCCH are time-aligned, but we also have the added complication that time-alignment is not the probable operating mode, and so mid slot phase steps during the DPCCH/DPDCH should be expected. This can only present further difficulty in demodulation from the existing case.
2. Proposal

Here are three options for RAN WG4 to consider:

1. If insufficient information is presented to this meeting, postpone the issue to the next meeting with guidance on simulation parameters, with the understanding that affected parties provide sufficient results to conclude the issue and enable the conformance tests to be completed at the next meeting cycle.


2. Adopt an interim proposal - made without simulation backup - but which would allow at least some progress to be made at this meeting.

The interim proposal is to extend the existing conditions for UE phase discontinuity at DPCCH slot ends to cover the larger 7dB power step. This would represent a tighter requirement for both the UE and the Node B and so spreads the burden. A modification of this might be to shift more of the burden onto the Node B by allowing for a larger phase step over the same power step. This interim proposal would not address the added complication of the DPCCH time offset which probably requires further investigation anyway.

3. Take no further action and leave system performance vulnerable to distortions which would not be picked up by any other tests. This is risky given that the underlying mechanisms that create these distortions for HSDPA signals are well known and have been observed in commercial R99 products.

CRs to 25.101 that incorporate the interim proposal are provided in Tdocs R5-051329, R5-051330 and R5-051331.









































































































