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Introduction

6.5.5
HS-DPCCH

The transmission of Ack/Nack or CQI over HS-DPCCH causes the transmission power in the uplink to vary.

6.5.5.1
Minimum requirement

A change of output power is required when Ack/Nack or CQI is transmitted. The ratio of the amplitude between the DPCCH and the Ack/Nack and CQI respectively is signalled by the higher layers. The sum power on DPCCH+DPDCH shall not change by the transmission of Ack/Nack and CQI 

The stability of the DPCH is a reasonable requirement but the way in which it has been specified, in terms of the expected power step with the HS-DPCCH present or not present creates several difficulties. The first difficulty is that by specifying the stability of the DPCCH+DPDCH in terms of the composite signal power is an indirect way of specifying the core requirement. Any error in the transmission power of the HS-DPCCH would be indistinguishable from a failure of the DPCCH+DPDCH to remain constant. Also, the definition of composite signal power is aligned to the DPCH timeslot, but the HS-DPCCH timing can be different. This adds further complication to the measurement of the specification since either partial slots will have to be measured (with less accuracy) or test conditions will need to be created such that the HS-DPCCH is either entirely absent or present during the DPCH measurement period. It may be possible to arrange this but it makes for a particularly awkward test setup for no obvious gain. 

An much more direct way to specify the requirement that the DPCCH+DPDCH remain stable in the presence of the HS-DPCCH is to refer directly to the code domain power of the underlying signals that made up the power step requirement. This allows direct measurement of the very parameters which it is desirable to control rather than a composite parameter that indirectly varies. In addition, it is a simple matter for a code domain power measurement to be aligned with the slot structure of the code and therefore there are no issues with the fact that the DPCH and HS-DPDCH timing are usually misaligned.
unless UE output power when Ack/Nack or CQI is transmitted would exceed the maximum value specified in Table 6.1A whereupon the UE shall apply additional scaling to the total transmit power as defined in section 5.1.2.6 of TS.25.214. 

It seems to be an open issue for 34.121 as to how much of the many 25.214 requirements to verify e.g. check that power scaling is carried out on DPCCH slot boundaries and check that the required power ratios after the scaling defined in 25.214 5.1.2.5 and 5.1.2.5A are maintained. Given the highly complex nature of the power scaling definition this could be an area that needs further analysis.

In addition is there a reason why 25.101 only refers to the scaling at the top end of the power range when 25.214 provides further complex rules for what to do at the minimum power? This is also something which could be considered as part of the test specification.

The sum in total transmitted power (DPCCH + DPDCH+HS-DPCCH) shall then be rounded to the closest integer dB value.

Why is it necessary to round the transmitted power to the closest integer dB? What is the meaning of this value since it cannot be related to the actual transmitted power due to expected inaccuracies in the UE output section? Is this meant to help measurements? It seems to be just introducing an arbitrary error in the transmitted signal that will eat into operating margins.
A power step exactly half-way between two integer values shall be rounded to the closest integer of greater magnitude. The accuracy of the power step, given the step size, is specified in Table 6.9A. The power change due to transmission of Ack/Nack or CQI is defined as the relative power difference between the mean power of the original (reference) timeslot and the mean power of the target timeslot, not including the transient duration. The transient duration is from 25(s before the HS-DPCCH slot boundary to 25(s after the HS-DPCCH slot boundary.

This definition of the measurement period is quite problematic due to the misalignment of the slot structures and the presence of two sets of transient periods.
Table 6.9A: Transmitter power step tolerance

	Power step size (Up or down)

P [dB]
	Transmitter power step tolerance [dB]

	0
	+/- 0.5

	1
	+/- 0.5

	2
	+/- 1.0

	3
	+/- 1.5

	4 ( Δ P ( 7
	+/- 2.0 


There appear to be no requirements on the power accuracy of the HS-DPCCH itself therefore it is not possible to determine if after having made the above measurement:

1. The DPCCH+DPCCH is low and the HS-DPCCH equally high

2. The DPCCH+DPCCH is high and the HS-DPCCH equally low

3. Both the DPCCH+DPCCH and the HS-DPCCH are at the correct levels

In short, this measurement does not tell us anything about the stability of the DPCH or for that matter the relative difference between it and the HS-DPCCH. It is only possible to extract value from this composite power measurement if one variable is held constant – and this is an assumption we are not at liberty to make.
The transmit power levels versus time shall meet the mask specified in Figure 6.x. 

The following figures are not particularly helpful in determining how the requirement is defined.
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Figure 6.5A: Transmit template during Ack/Nack transmission
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Figure 6.5B: Transmit template during CQI transmission
Proposal

An alternative simplified requirement based on DPCH power stability is specified in R4-050141.
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