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Introduction

Currently the requirements for UE transmissions are defined in terms of the composite signal, i.e. the sum of all codes. For the simpler uplink structures of R99 this was probably sufficient, however, as the uplink becomes more complex with the addition of HSDPA in Rel-5 and E-DCH in Rel-6 the use of composite techniques to specify requirements becomes increasingly less meaningful.
The purpose of specifying in-channel requirements for the uplink is primarily to limit the range of signals that the Node B has to demodulate. The Node B perceives the quality of the uplink signal by dispreading the individual code channels and not by assessing attributes of the composite signal. Since the current uplink requirements use the composite signal as a reference, there are numerous cases where gaps exist in the requirements such that a UE that does not correctly implement the intention of the core requirements could still meet the minimum requirements and pass conformance tests.

For example, the requirements in 25.101 subclause 6.5.5 Transmit on/off for HS-DPCCH involve specifying the allowable steps in the composite power template. The nominal steps are based on calculations of the sum power of the individual code channels according to the beta factors and max/min power scaling requirements. The intention of specifying the power on/off profile in the presence of the HS-DPCCH was to ensure that the HS-DPCCH does not otherwise interfere with the DPCCH/DPDCH. 25.101 states:

6.5.5.1
Minimum requirement

The sum power on DPCCH+DPDCH is independent of the transmission of Ack/Nack and CQI unless the UE output power when Ack/Nack or CQI is transmitted would exceed the maximum value specified in Table 6.1A or fall below the value specified in 6.4.3.1, whereupon the UE shall apply additional scaling to the total transmit power as defined in section 5.1.2.6 of TS.25.214 [8].
Although this minimum requirement clearly expresses the intent that the DPCCH + DPDCH are not affected by the HS-DPCCH, the requirement that follows is specified using composite power in such a way as to make verifying the intent impossible.
For instance, if we consider an example where the DPCCH and DPDCH are both at 3 dBm and the HS-DPCCH is at 10.75 dBm. The composite power without the HS-DPCCH will be 6 dBm and the power of all three will be 12 dBm i.e. a 6 dB composite power step is expected. The signals add up link this:
DPCCH 
= 3 dBm

DPDCH 
= 3 dBm

HS-DPCCH
= 10.75 dBm

Composite 
= 12 dBm

Step

= 6 dBm

Verdict
= PASS

But numerous combinations of individual code powers could pass the requirement. For example, if during the transmission of the HS-DPCCH the powers were:

DPCCH 
= 7.73 dBm

DPDCH 
= 7.73 dBm

HS-DPCCH
= 6 dBm


Composite 
= 12 dB
Verdict
= PASS

the minimum requirement in terms of composite power are still met yet the HS-DPCCH is 4.75 dB low and the DPCCH & DPDCH are 4.73 dB high.
What has obviously been lost in this extreme example is any control over the beta factors. But it appears from the current requirements that there are no tolerances for the beta factors meaning that during periods of transient code powers there are effectively no limits on what mix the UE uses provided the composite power specified in 25.101.
Proposal
It is proposed that limits are put on the tolerance of the beta factors in order to ensure that the uplink signal is correctly constructed.









