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1. Introduction

The uplink power is changed during compressed mode. Requirements for the power adjustment in uplink due to compressed mode are missing and should be included in 25.101.

In compressed mode of FDD data is only transmitted in a part of the frame. The power must then be increased in the slots during which the data is transmitted. In [1] a number of formats for uplink compression are given. With these formats between between 3 and 7 slots are used as a gap. Thereby measurements on other frequencies and other systems can be made. Uplink compressed mode is used together with downlink compressed mode when measuring on other frequencies, on TDD and on GSM 1800.

In uplink the  DPDCH and DPCCH signals are transmitted simultaneously on different codes. The gap of the DPDCH and DPCCH have the same length but the compression is not done in a similar way on the  DPDCH as on the DPCCH code. In DPDCH the data is compressed either by puncturing or using only half the spreading factor during the compressed slots. In DPCCH there are four kinds of bits, pilot, TCP, FBI and TFCI. The number of TPC bits per slot is not changed. When there are TFCI bits the number of  TFCI bits per slot is increased in order to transmit all 32 TFCI bits for the frame. Instead the number of pilot bits is decreased, see [1]. 

To get the same performance on both the DPDCH and DPCCH fields the power of each field must be changed.  

2. Power setting of DCH.

In [1] 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). A procedure to change the power offset when compressed mode is used is proposed to be specified in [4]. Therefore it is here proposed to include the requirement of the power setting for compressed mode in [1], paragraph 6.5.

3. DPCCH power in compressed mode

The DPCCH formats when in compressed mode are listed in [2]. The formats that have TFCI bits contains fewer pilot bits than the formats when not in compressed mode. The reason for that the number of pilot bits is decreased compared to when in non compressed mode is that the number of TFCI bits shall be the same during a frame. Thereby a robust scheme with a good reliability of the transport format detection is used. In order to keep the same channel quality the energy of the pilot must be kept equal. Te channel estimate and power control performance during the compressed slots is kept at approximately the same level as in noncompressed mode.  The power of the DPCCH shall therefore be increased by the factor 
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where 
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 is the power of the DPCCH channel when in compressed mode and 
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 is the power the DPCCH channel should be transmitted with when not in compressed mode. 

4. Conclusions

A requirement for the power adjustment for the compressed mode should be included in [1]. The tolerance requirements are defined to be in line with similar requirements already existing in the specification, like the change of TFC.
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6.5.3.1
Minimum requirement

The transmit DTX template is specified when Uplink Dedicated Physical Data Channel (DPDCH) is turned OFF and when the DPDCH is turned ON. With reference to the template specified when the DPDCH is turned OFF (a) and when the DPDCH is turned ON (b) 

Note

1. Px [dB]  and Py [dB] is the average power of 1 slot excluding the 50(s transient period

2. Pt [dB]  is the average power during the period of the 50(s transient 
3. Py - Px should be within (2dB of the theoretical power change
4. Pt should be between Px and Py
5. * Theoretical power change is specified by the Gain factor ( (see 25.213v x.y.z section 4.2.1)

(a) DTX template when DPDCH is turned OFF


Figure 2a; Uplink Transmit DTX (DPDCH is turned OFF)

Table 6a: the values of Gain Factor ( and theoretical power change


(a) DPDCH+DPCCH
(b) DPCCH

DPDCH Gain
1
0

DPCCH Gain
0.5
0.5

Theoretical power change 
-7 dB

(b) DTX template when DPDCH is turned ON



Figure 2b; Uplink Transmit DTX (DPDCH is turned ON)

Table 6b: the values of Gain Factor ( and theoretical power change


(a) DPCCH 
(b) DPDCH+DPCCH

DPDCH Gain
0
1

DPCCH Gain
0.5
0.5

Theoretical power change 
7 dB

6.5.4
Power setting in compressed mode
Compressed mode in uplink means that the power in uplink is changed. 

6.5.3.1
Minimum requirement

A change of output power is required when uplink compressed mode is used since the transmission of data is performed in a shorter interval. The ratio of the amplitude between the DPDCH codes and the DPCCH code will also vary. The power step due to compressed mode shall according TS 25.214 be calculated in the UE so that the energy transmitted on the pilot bits during each transmitted slot shall be kept. 

Thereby the DPCCH power during the transmitted part of compressed mode shall be 
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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

16(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. The Tx
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Figure 1
Transmit template during Compressed mode .

6.6
Output RF spectrum emissions

6.6.1
Occupied bandwidth

Occupied bandwidth is a measure of the bandwidth containing 99% of the total integrated power of the transmitted spectrum, centered on the assigned channel frequency. The occupied channel bandwidth shall be less than 5 MHz based on a chip rate of 3.84 Mcps. 

6.6.2
Out of band emission

Out of band emissions are unwanted emissions immediately outside the  nominal channel resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit  is specified in terms of a spectrum emission mask  and Adjacent Channel Leakage power Ratio.

6.6.2.1
Spectrum emission mask

The spectrum emission mask of the UE applies to frequencies, which are between 2.5 MHz and 12.5 MHz away from the UE center carrier frequency. The out of channel emission is specified relative to the UE output power measured in a 3.84 MHz bandwidth. 

6.6.2.1.1
Minimum requirement

The power of any UE emission shall not exceed the levels specified in Table 7

Table 7: Spectrum Emission Mask Requirement

Frequency offset from carrier Δf
Minimum requirement
Measurement bandwidth

2.5 - 3.5 MHz
-35 -15*((f – 2.5) dBc
30 kHz *

3.5 - 7.5 MHz
-35- 1*((f-3.5) dBc
1 MHz *

7.5 - 8.5 MHz
-39 - 10*((f – 7.5) dBc
1 MHz *

8.5 - 12.5 MHz
-49 dBc
1 MHz *

Note *

1. The first and last measurement position with a 30 kHz filter is 2.515 MHz and 3.485 MHz

2. The first and last measurement position with a 1 MHz filter is 4 MHz and 12 MHz

3. The lower limit shall be –50 dBm/3.84 MHz or which ever is higher
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