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1. Introduction

The uplink power should change when the spreading factor is changed. Requirements for the power adjustment when the data rate is changed are missing and should be included in the 25.101. The proposal here is to include it together with the Discontinuous Transmission (DTX) requirement

2. Power setting of DCH.

In [25.213] the power offset between the DPDCH and the DPCCH in the uplink are given by the -value. This offset is defined for every Transport Format Combination (TFC). The procedure to change the power offset when the TFC is changed is specified in [25.214]. The Transmit Discontinuous Transmission (DTX) case as specified in [25.101] paragraph 6.5.3 is a special case when the TFC has data rate 0. Therefore it is here proposed to include the requirement of the power setting for all TFC changes in in [25.101] paragraph 6.5.3.

2.1 Overall power setting

In the baseband part of the terminal the gain factors, dand c, controls the relative amplitudes of DPDCH and DPCCH respectivelly, while the total power is normally controlled in the radio parts. When the data rate is changed both the ratio between DPDCH and DPCCH as well as the output power are affected and therefore both the ratio and the power level must be adjusted. 

The output power at the antenna connector, after the amplitude ratio is changed, shall after a change of TFC always keep the DPCCH at approximately the same power as the previous frame, except the inner loop power control step. There will therefore be a power step between the previous slot and the current slot, which is the first slot with the new TFC. Given the number of DPDCH codes is  NDPDCH , the transmitted output power after the power step should theoretically be given by 
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(Eq. 1)

where TPC means the power control step at the actual slot boundary. The -setting is specified in [25.213] and in [25.214] while the actual step size and accuracy of the power step must be specified in [25.101].

2.2 Specification of Power Step

The quantization steps are given in Table 1.

Signalling values for c and d
Quantized amplitude ratios c and d

15
1.0

14
0.9333

13
0.8666

12
0.8000

11
0.7333

10
0.6667

9
0.6000

8
0.5333

7
0.4667

6
0.4000

5
0.3333

4
0.2667

3
0.2000

2
0.1333

1
0.0667

0
Switch off 

Table 1:   The quantization of the gain parameters.
In [1] one of the  -values is always equal to 1.0 and the other  -value can have 16 possible values, thereby there are in theory 32 possible ratios plus the case with zero rate on the DPDCH. The case when the DPDCH is transmitted with much less power than DPCCH is of course not used very often but there are no limitations in the specification. Also the case when each DPDCH is more than 20 dB stronger than DPCCH is very rare. 

Since c never can be allowed to be 0 and one of the b values always must be 1.0, the maximum theoretical power step occurs when one only one DPDCH code is transmitted. The step is given by
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(Eq. 2)

when going from a very strong DPDCH to only a DCCH. The minimum step size is very small. This means between 0 and 24 dB power step due to the rate difference. The inner loop power control step is added as well which gives a maximum power difference of 26 dB. 

The number of DPDCH codes transmitted simultaneously when SF=4 can be up to 6 according [1]. When using several DPDCH codes the power will change even more.

The power steps is always specified as an integer number of dB. Therefore the proposed power steps are integer number of dBs from 1 and up. 

2.3 References

[1]. TSG RAN WG1, "Spreading and Modulation (FDD)", TS 25.213

[2]. TSG RAN WG1, "Physical Layer Procedures (FDD)", TS 25.214

[3]. TSG RAN WG4, “UE Radio Transmission and Reception”, TS 25.101

Proposal for specification

A requirement for the power adjustment when the data rate is changed should be included in the 25.101. The proposal here is to include it together with the Discontinuous Transmission (DTX) requirement. The tolerance requirements are defined to be in line with similar requirements already existing in the specification, like inner loop power control, up to 10 dB. The relative power tolerance is extrapolated for higher power steps than 10 dB. Note that WG1 has estimated that the maximum power step in practice will be 15 dB, but no limitations exist in the specification on larger steps.
Text Proposal 25.101

6.5.3
Change of TFC 
A change of TFC (Transport Format Combination) in uplink means that the power in uplink varies according the change of data rate. DTX, where the DPDCH is turned off, is a special case of variable data rate, which is used to minimize the interference between UE(s) by reducing the UE transmit power when voice, user or control information is not present. 


6.5.3.1
Minimum requirement

A change of output power is required when the TFC, and thereby the datarate, is changed. The ratio of the amplitude between the DPDCH codes and the DPCCH code will vary. The power step due to a change in TFC shall be calculated in the UE so that the power transmitted on the DPCCH shall be kept constant. The power step shall then be rounded to the closest integer dB value. The accuracy of the power step, given the step size is specified in Table 5.
Table 5: Transmitter power step tolerance 

Power control step size (Up or down)

P [dB]
Transmitter power step tolerance 

[dB]

1
+/- 0.5 dB

2
+/- 1.0 dB

3
+/- 1.5 dB

4P
+/- 2 dB

11P
+/- 3 dB

15<P<20
+/- 4 dB

21<P
+/- 6 dB

The transmit power levels versus time should meet the mask specified in figure 1. When power increases the power step should be performed before the frame boundary, when power decreases the power step should be performed after the frame boundary. 
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Figure 1
Transmit template during TFC Change.
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