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5.7
Power setting in uplink compressed mode

5.7.1
Definition and applicability

Compressed mode in uplink means that the power in uplink is changed.

The requirements and this test apply to all types of UTRA for the FDD UE.

5.7.2
Minimum requirements

A change of output power is required during uplink compressed frames 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 be calculated in the UE so that the energy transmitted on the pilot bits during each transmitted slot shall follow the inner loop power control. 

Thereby, the power during compressed mode, and immediately afterwards, shall be such that the power on the DPCCH follows the steps due to inner loop power control combined with additional steps of 10Log10(Npilot.prev / Npilot.curr) dB where Npilot.prev is the number of pilot bits in the previously transmitted slot, and Npilot.curr is the current number of pilot bits per slot.

The resulting step in total transmitted power (DPCCH +DPDCH) shall then be rounded to the closest integer dB value. A power step exactly half-way between two integer values shall be rounded to the closest integer of greatest magnitude. The accuracy of the power step, given the step size, is specified in table 5.6.1 in clause 5.6.2. The power step is defined as the relative power difference between the average power of the original (reference) timeslot and the average power of the target timeslot, when neither the original timeslot nor the reference timeslot are in a transmission gap. The transient duration is not included, and is from 25 s after the slot boundary. The relative power is measured with a filter that has a Root-Raised Cosine (RRC) filter response with a roll off ( = 0,22 and a bandwidth equal to the chip rate.
s before the slot boundary to 2 5
In addition to any power change due to the ratio Npilot.prev / Npilot.curr, the average power of the DPCCH in the first slot after a compressed mode transmission gap shall differ from the average power in the last slot before the transmission gap by an amount RESUME is calculated as described in clause 5.1.2.3 of TS 25.214 [5].
RESUME, where 
The resulting difference in the total transmitted power (DPCCH + DPDCH) shall then be rounded to the closest integer dB value. A power difference exactly half-way between two integer values shall be rounded to the closest integer of greatest magnitude. The accuracy of the resulting difference in the total transmitted power (DPCCH + DPDCH) after a transmission gap of up to 14 slots shall be as specified in table 5.7.1.

Table 5.7.1: Transmitter power difference tolerance after a transmission gap of up to 14 slots

Tolerance on required difference in total transmitter power after a transmission gap

(3 dB

The power difference is defined as the relative power difference between the average power of the original (reference) timeslot before the transmission gap and the average power of the target timeslot after the transmission gap, not including the transient durations. The transient durations at the start and end of the transmission gaps are each from 
25 s after the slot boundary. The relative power is measured with a filter that has a Root-Raised Cosine (RRC) filter response with a roll off  = 0,22 and a bandwidth equal to the chip rate.
s before the slot boundary to 25 
The transmit power levels versus time shall meet the mask specified in figure 5.7.1.

The reference for this requirement is TS 25.101 [1] clause 6.5.4.1.
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Figure 5.7.1: Transmit template during Compressed mode


For RPL (Recovery Period Length) slots after the transmission gap, where RPL is the minimum out of the transmission gap length and 7 slots, the UE shall use the power control algorithm and step size specified by the signalled Recovery Period Power Control Mode (RPP), as detailed in TS 25.214 [5] clause 5.1.2.3.

When nominal 3 dB power control steps are used in the recovery period, the transmitter output power steps due to inner loop power control shall be within the range shown in table 5.7.2, and the transmitter average output power step due to inner loop power control shall be within the range shown in table 5.7.3, excluding any other power changes due, for example, to changes in spreading factor or number of pilot bits.

Table 5.7.2: Transmitter power control range for 3dB step size

TPC_cmd
Transmitter power control range for 3dB step size


Lower
Upper

+1
+1,5 dB
+4,5 dB

0
0,5 dB
+0,5 dB

1
1,5 dB
4,5 dB

Table 5.7.3: Transmitter average power control range for 3dB step size

TPC_cmd group
Transmitter power control range 
after 7 equal TPC_cmd groups


Lower
Upper

+1
+16 dB
+26 dB

0
1 dB
+1 dB

1
16 dB
26 dB

The reference for this requirement is TS 25.101 [1] clause 6.4.2.1.1.

5.7.3
Test purpose

To verify that the changes in uplink transmit power in compressed mode are within the prescribed tolerances.
Excess error in transmit power setting in compressed mode increases the interference to other channels, or increases transmission errors in the uplink.

5.7.4
Method of test

5.7.4.1
Initial conditions

Test environment: normal; see clauses G.2.1 and G.2.2.

Frequencies to be tested: mid range; see clause G.2.4.

1)
Connect the SS to the UE antenna connector as shown in figure A.1.

2)
A call is set up according to the Generic call setup procedure. The 12,2 kbps UL reference measurement channel is used, with gain factors d = 1,0 in non-compressed frames. Slot formats 0, 0A and 0B are used on the uplink DPCCH.
c = 0,5333 and 
3)
Enter the UE into loopback test mode and start the loopback test.

See TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.

5.7.4.2
Procedure

NOTE:
CFNs are given in this procedure for reference as examples only. A fixed offset may be applied to the CFNs.

1)
Before proceeding with paragraph (4) below, set the output power of the UE, measured at the UE antenna connector, to be in the range –34  9 dBm. This may be achieved by setting the downlink signal (Îor) to yield an appropriate open loop output power and/or by generating suitable downlink TPC commands from the SS.

2)
Signal the uplink power control parameters to use Algorithm 1 and a step size of 2 dB.

3)
Signal the set of compressed mode parameters shown in table 5.7.5. This set of compressed mode parameters defines the compressed mode pattern which is used to test the implementation of 3 dB output power steps and the implementation of a power change when resuming transmission after a compressed mode gap.

Table 5.7.5: Parameters for pattern A for compressed mode test

Parameter
Meaning
Value

TGPRC
Number of transmission gap patterns within the Transmission Gap Pattern Sequence
1

TGCFN
Connection Frame Number of the first frame of the first pattern within the Transmission Gap Pattern Sequence
0

TGSN
Slot number of the first transmission gap slot within the TGCFN
10

TGL1
Length of first transmission gap within the transmission gap pattern
10 slots

TGL2
Length of second transmission gap within the transmission gap pattern
5 slots

TGD
Duration between the starting slots of two consecutive transmission gaps within a transmission gap pattern
20 slots

TGPL1
Duration of transmission gap pattern 1
3 frames

TGPL2
Duration of transmission gap pattern 2
Omit

RPP
Recovery Period Power Control Mode
Mode 1

ITP
Initial Transmit Power Mode
Mode 1

UL/DL Mode
Defines whether only DL, only UL, or combined UL/DL compressed mode is used
UL/DL

Downlink Compressed Mode Method
Method for generating downlink compressed mode gap
SF/2

Uplink Compressed Mode Method
Method for generating uplink compressed mode gap
SF/2

Scrambling code change
Indicates whether the alternative scrambling code is used
No code change

Downlink frame type
Downlink compressed frame structure
A

DeltaSIR
Delta in DL SIR target value to be set in the UE during compressed frames
0

DeltaSIRafter
Delta in DL SIR target value to be set in the UE one frame after the compressed frames
0

The resulting compressed mode pattern is shown in figure 5.7.2.
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Figure 5.7.2: Pattern A for compressed mode test

4)
Transmit TPC commands on the downlink as shown in table 5.7.6.

Table 5.7.6: TPC commands transmitted in downlink

CFN
TPC commands in downlink

0
1 1 1 1 1 1 1 1 1 1 - - - - -

1
- - - - - 1 1 1 1 1 1 1 1 0 0

2
- - - - - 0 1 0 1 0 1 0 1 0 1

5)
Measure the mean output power in the following slots, not including the 25 s transient periods at the start and end of each slot:

CFN 1: 
Slots # 5,6,7,8,9,10,11,12,14
CFN 2:
Slot # 5

6)
Re-start the test. Before proceeding with step (8) below, set the output power of the UE, measured at the UE antenna connector, to be in the range 3  9 dBm. This may be achieved by, setting the downlink signal (Îor) to yield an appropriate open loop output power and/or by generating suitable downlink TPC commands from the SS.

7)
Repeat steps (2) and (3) above, with the exception that TGCFN = 3.

8)
Transmit TPC commands on the downlink as shown in table 5.7.7.

Table 5.7.7: TPC commands transmitted in downlink

CFN
TPC commands in downlink

3
0 0 0 0 0 0 0 0 0 0 - - - - -

4
- - - - - 0 0 0 0 0 0 0 0 1 1

5
- - - - - 1 0 1 0 1 0 1 0 1 0

9)
Measure the mean output power in the following slots, not including the 25 s transient periods at the start and end of each slot:

CFN 4: 
Slots # 5,6,7,8,9,10,11,12,14
CFN 5:
Slot # 5

10)
Re-start the test. Before proceeding with step (13) below, set the output power of the UE, measured at the UE antenna connector, to be in the range –10  9 dBm. This may be achieved by setting the downlink signal (Îor) to yield an appropriate open loop output power and/or by generating suitable downlink TPC commands from the SS.

11)
Signal the uplink power control parameters to use Algorithm 1 and a step size of 1 dB.

12)
Signal the set of compressed mode parameters shown in table 5.7.8. This set of compressed mode parameters defines the compressed mode pattern which is used to test the implementation of power steps at the start and end of compressed frames, and the implementation of a zero power change when resuming transmission after a compressed mode gap.

Table 5.7.8: Parameters for pattern B for compressed mode test

Parameter
Meaning
Value

TGPRC
Number of transmission gap patterns within the Transmission Gap Pattern Sequence
1

TGCFN
Connection Frame Number of the first frame of the first pattern within the Transmission Gap Pattern Sequence
7

TGSN
Slot number of the first transmission gap slot within the TGCFN
8

TGL1
Length of first transmission gap within the transmission gap pattern
14 slots

TGL2
Length of second transmission gap within the transmission gap pattern
omit

TGD
Duration between the starting slots of two consecutive transmission gaps within a transmission gap pattern
0

TGPL1
Duration of transmission gap pattern 1
4 frames

TGPL2
Duration of transmission gap pattern 2
Omit

RPP
Recovery Period Power Control Mode
Mode 0

ITP
Initial Transmit Power Mode
Mode 0

UL/DL Mode
Defines whether only DL, only UL, or combined UL/DL compressed mode is used
UL/DL

Downlink Compressed Mode Method
Method for generating downlink compressed mode gap
SF/2

Uplink Compressed Mode Method
Method for generating uplink compressed mode gap
SF/2

Scrambling code change
Indicates whether the alternative scrambling code is used
No code change

Downlink frame type
Downlink compressed frame structure
A

DeltaSIR
Delta in DL SIR target value to be set in the UE during compressed frames
0

DeltaSIRafter
Delta in DL SIR target value to be set in the UE one frame after the compressed frames
0

The resulting compressed mode pattern is shown in figure 5.7.3.
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Figure 5.7.3: Pattern B for compressed mode test

13)
Transmit TPC commands on the downlink as shown in table 5.7.8.

Table 5.7.8: TPC commands transmitted in downlink

CFN
TPC commands in downlink

6
0 0 0 0 0 0 0 0 0 0 0 0 1 1 1

7
1 1 1 1 1 1 1 1 - - - - - - -

8
- - - - - - - 0 0 0 0 0 0 0 0

9
0 0 0 1 1 1 1 1 1 1 1 1 1 1 1

14)
Measure the mean output power in the following slots, not including the 25 s transient periods at the start and end of each slot:

CFN 6:
Slot # 14
CFN 7: 
Slots # 0 and 7
CFN 8:
Slots # 7 and 14
CFN 9:
Slot # 0

5.7.5
Test requirements

For ease of reference, the following uplink output power measurements are defined in figure 5.7.4. In this figure:


-
Pa is the mean power in the last slot before a compressed frame (or pair of compressed frames), excluding the 25 s transient periods.

-
Pb is the mean power in the first slot of a compressed frame, excluding the 25 s transient periods.

-
Pc is the mean power in the last slot before a transmission gap, excluding the 25 s transient periods.

-
Pd is the mean power in the first slot after a transmission gap, excluding the 25 s transient periods.

-
Pe is the mean power in the last slot of a compressed frame, excluding the 25 s transient periods.

-
Pf is the mean power in the first slot after a compressed frame (or pair of compressed frames), excluding the
25 s transient periods.
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Figure 5.7.4: Uplink transmit power in uplink compressed mode

1.
At the boundary between CFN 6 and CFN 7, Pb  Pa shall be within the range +4 ± 2 dB.

2.
In slot #5 of CFN 2, the power difference Pd  Pc from the power in slot #14 of CFN 1 shall be within the range ‑6 ± 3 dB.

3.
In slot #5 of CFN 5, the power difference Pd  Pc from the power in slot #14 of CFN 4 shall be within the range +6 ± 3 dB.

4.
In slot #7 of CFN 8, the power difference Pd  Pc from the power in slot #7 of CFN 7 shall be within the range 0 ± 3 dB.

5.
(void)
6.
At the boundary between CFN 8 and CFN 9, Pf  Pe shall be within the range -4 ± 2 dB.

7.
In the slots between slot #6 of CFN 1 and slot #12 of CFN 1 inclusive, the change in mean output power from the previous slot shall be within the range given in table 5.7.2 for TPC_cmd = +1.

8.
The aggregate change in mean output power from slot #5 of CFN 1 to slot #12 of CFN 1 shall be within the range given in table 5.7.3 for TPC_cmd = +1.

9.
In the slots between slot #6 of CFN 4 and slot #12 of CFN 4 inclusive, the change in mean output power from the previous slot shall be within the range given in table 5.7.2 for TPC_cmd = -1.

10.
The aggregate change in mean output power from slot #5 of CFN 4 to slot #12 of CFN 4 shall be within the range given in table 5.7.3 for TPC_cmd = -1.
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