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1. Introduction

There was recently a discussion on the formula for the gainfactors to be computed for uplink compressed mode. While it was concluded, that the formula contains the right compensation factors to take into account the increased power requirements of DPDCH and DPCCH  during compressed mode, a further investigation revealed, that starting from the beta values for non compressed mode is only correct if those are signalled as is the case for a reference TFC, not if they are computed (non reference TFC) and have already been discretised.

As the specifications read right now, there would be two quantization steps: first the beta values c and d which are used for normal mode but are irrelevant for compressed mode themselves are quantized from the computed variable Aj, then beta values for compressed mode, c,C,j and d,C,j, are quantized from the computed variable AC,j. This double quantization is clearly undesirable: It causes unnecessary computations (for determining the quantisation of the unnecessary c and ). More seriously, the double quantization can cause an additional  discretisation error which is up to the stepsize of the c and values, as shown in the following Figure. This additional error can and should be easily avoided. 
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Figure 1 Comparison of calculation of d,C, with double (dashed line)- versus single (solid line) quantization 
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5.1.2.5
Setting of the uplink DPCCH/DPDCH power difference

5.1.2.5.1
General

The uplink DPCCH and DPDCH(s) are transmitted on different codes as defined in subclause 4.2.1 of TS 25.213. The gain factors c and d may vary for each TFC. There are two ways of controlling the gain factors of the DPCCH code and the DPDCH codes for different TFCs in normal (non-compressed) frames:


c and d are signalled for the TFC, or


c and d is computed for the TFC, based on the signalled settings for a reference TFC.

Combinations of the two above methods may be used to associate c and d values to all TFCs in the TFCS. The two methods are described in subclauses 5.1.2.5.2 and 5.1.2.5.3 respectively. Several reference TFCs may be signalled from higher layers.

The gain factors may vary on radio frame basis depending on the current TFC used. Further, the setting of gain factors is independent of the inner loop power control.

The UE shall scale the total transmit power of the DPCCH and DPDCH(s) , such that the DPCCH output power follows the changes required by the power control procedure with power adjustments of DPCCH dB, unless this would result in a UE transmit power above the maximum allowed power. In this case the UE shall scale the total transmit power so that it is equal to the maximum allowed power.
The gain factors during compressed frames are based on the nominal power relation defined in normal frames, as specified in subclause 5.1.2.5.4.
5.1.2.5.2
Signalled gain factors

When the gain factors c and d are signalled by higher layers for a certain TFC, the signalled values are used directly for weighting of DPCCH and DPDCH(s). The variable Aj, called the nominal power relation is then computed as:
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5.1.2.5.3
Computed gain factors

The gain factorsc and d may also be computed for certain TFCs, based on the signalled settings for a reference TFC.

Let c,ref and d,ref  denote the signalled gain factors for the reference TFC. Further, let c,j and d,j denote the gain factors used for the j:th TFC. Also let Lref denote the number of DPDCHs used for the reference TFC and L,j denote the number of DPDCHs used for the j:th TFC.
Define the variable
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where RMi is the semi-static rate matching attribute for transport channel i (defined in TS 25.212 subclause 4.2.7), Ni is the number of bits output from the radio frame segmentation block for transport channel i (defined in TS 25.212 subclause 4.2.6.1), and the sum is taken over all the transport channels i in the reference TFC.

Similarly, define the variable
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where the sum is taken over all the transport channels i in the j:th TFC.

The variable Aj, , called the nominal power relation is then computed as:
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The gain factors for the j:th TFC are then computed as follows:

-
If Aj > 1, then 
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 means rounding to closest lower quantized ‑value. Since 
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 may not be set to zero, if the above rounding results in a zero value, 
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 shall be set to the lowest quantized amplitude ratio of 0.0667 as specified in TS 25.213.
-
If Aj ( 1, then 
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 means rounding to closest higher quantized ‑value.

The quantized -values is defined in TS 25.213 subclause 4.2.1, table 1.
5.1.2.5.4
Setting of the uplink DPCCH/DPDCH power difference in compressed mode

The gain factors used during a compressed frame for a certain TFC are calculated from the nominal power relation used in normal (non-compressed) frames for that TFC. Let Aj, denote the nominal power relation for the j:th TFC in a normal frame. Further, let c,C,j and d,C,j denote the gain factors used for the j:th TFC when the frame is compressed. The variable AC,j is computed as:
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where Npilot,C  is the number of pilot bits per slot when in compressed mode, and Npilot,N  is the number of pilot bits per slot in normal mode. Nslots,C  is the number of slots in the compressed frame used for transmitting the data.

The gain factors for the j:th TFC in a compressed frame are computed as follows:


If AC,j > 1, then 
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If AC,j ( 1, then 
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 means rounding to closest higher quantized -value.

The quantized -values is defined in TS 25.213 subclause 4.2.1, table 1.
5.1.3 PCPCH

This subclause describes the power control procedures for the PCPCH. The CPCH access procedure is described in subclause 6.2.

5.1.3.1 Power control in the message part

The uplink inner-loop power control adjusts the UE transmit power in order to keep the received uplink signal‑to‑interference ratio (SIR) at a given SIR target, SIRtarget, which is set by the higher layer outer loop. 

The network should estimate the signal-to-interference ratio SIRest of the received PCPCH . The network then generates TPC commands and transmits the commands once per slot according to the following rule: if SIRest > SIRtarget then the TPC command to transmit is "0", while if SIRest < SIRtarget then the TPC command to transmit is "1".
The UE derives a TPC command, TPC_cmd, for each slot. Two algorithms shall be supported by the UE for deriving a TPC_cmd, as described in subclauses 5.1.2.2.2.1 and 5.1.2.2.3.1. Which of these two algorithms is used is a higher‑layer parameter under the control of the UTRAN.
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