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Introduction

This document is a revised version of T1R(00)0061R. The following changes have been made:

· The changes to section 5.6 have been removed as they were accepted from T1R(00)0061R.

· The gain factors have been set according to the 12.2kbps uplink reference measurement channel.

· The power measurements in the 50μs transition periods have been removed.

· Revised explanations have been included showing how the test requirements have been derived.

Draft test description

The draft text below enables all the above requirements to be tested in a single test. It makes use of the provision in the compressed mode specifications for up to 8 simultaneous compressed mode gap patterns to be valid at the same time. 

A Connection Frame Number (CFN) is associated with each compressed mode pattern to specify its starting time; the number of frames for which it lasts is defined by the Pattern Duration (PD).

The draft test below uses 5 such patterns, with starting CFNs set so that the patterns follow one another consecutively. The entire duration of the 5 patterns together is 56 frames. Since the CFN is modulo 256, a period of 200 frames is available for the signalling which is required to set up the 5 compressed mode patterns for the test.

Each compressed mode pattern is set up by means of a set of higher layer parameters, as defined in TS 25.331. For ease of reference, these are repeated and described below:

Compressed Mode Parameter
Meaning

TGL
Transmission gap length  (number of slots)

CFN
Connection Frame Number of the frame in which the first compressed frame in the pattern starts. (value from 0 to 255)

SN
Slot Number in which the transmission gap starts within the CFN. (value from 0 to 14)

TGP1
Transmission Gap Period; the period of repetition of the set of the compressed mode pattern. (value 1 to 256 frames)

TGD
Transmission Gap Distance; the number of frames between 2 transmission gaps in the pattern if the pattern contains more than one gap. Zero if the pattern contains only 1 gap.

PD
Pattern Duration; the total number of frames for the compressed mode pattern (all TGPs). (value 1 to 35, or infinity)

PCM
Power Control Mode; specifies the inner loop power control step size and algorithm to be used during the recovery period after each transmission gap – see TS 25.214 clause 5.1.2.3. (values 0 or 1)

PRM
Power Resume Mode; specifies the method to be used for calculating the initial transmit power offset after each transmission gap – see TS 25.214 clause 5.1.2.3 (values 0 or 1).

UL/DL Mode
Defines whether only downlink or combined uplink/downlink compressed mode is used. 

Compressed Mode Method
Specifies the method to be used for generating the transmission gaps (puncturing, spreading factor reduction or none)

Scrambling code change
Indicates whether an alternative scrambling code is to be used if the compressed mode method is SF/2.

Downlink frame type
“A” if no TPC commands are to be transmitted on the downlink during the transmission gaps; “B” if a TPC commands is to be transmitted on the downlink in the first slot of each transmission gap. 

DeltaSIR
Change in downlink SIR target to be set in the UE during compressed frames

DeltaSIRafter
Change in downlink SIR target to be set in the UE one frame after the compressed frames.

5 such sets of parameters are signalled at the start of the test to set up the necessary conditions to enable all the requirements to be tested.

The normal power control step size is signalled as 2dB at the start of the test, so that the UE is required to implement 3dB steps in the recovery periods after the transmission gaps when PCM is signalled as “1”.

Explanation of test requirements

The setting of the gain factors between the DPDCH and DPCCH has been included in the Test Requirements section at the end of the text proposal. The 12.2kbps uplink reference measurement channel is used. 

The following is an explanation of the power changes in the Test Requirements section. (The paragraph numbers below refer to the test requirements in section 5.7.5.):

1. Inner-loop power control gives +2dB change on DPCCH.
Different number of pilot bits per slot in compressed frames (5 instead of 6) gives +0.7918dB change on DPCCH.
Gain factors change from βd = 1 and βc = 0.5333 to βd = 1 and βc = 0.4667.
Total power change can therefore be calculated as +3.719dB, rounded to +4dB.

2. Inner-loop power control gives –2dB change on DPCCH.
Different number of pilot bits per slot in compressed frames (5 instead of 6) gives +0.7918dB change on DPCCH.
Gain factors change from βd = 1 and βc = 0.5333 to βd = 1 and βc = 0.4667.
Total power change can therefore be calculated as –0.2808dB, rounded to 0dB.

3. PRM = 0, so no power change is expected across the transmission gap. The tolerance shown is +/-2dB for no change over 10 slots, and +/-0.5dB for the 0dB step when transmission recommences.

5. Inner-loop power control gives +2dB change on DPCCH.
Different number of pilot bits per slot in compressed frames (5 instead of 6) gives –0.7918dB change on DPCCH.
Gain factors change from βd = 1 and βc = 0.4667 to βd = 1 and βc = 0.5333.
Total power change can therefore be calculated as +0.2808dB, rounded to 0dB.

6. Inner-loop power control gives –2dB change on DPCCH.
Different number of pilot bits per slot in compressed frames (5 instead of 6) gives –0.7918dB change on DPCCH.
Gain factors change from βd = 1 and βc = 0.4667 to βd = 1 and βc = 0.5333.
Total power change can therefore be calculated as –3.719dB, rounded to -4dB.

12. PRM = 1 gives power change of +12.11dB, rounded to +12dB. The tolerance shown is +/-2dB for no change over 10 slots, plus the tolerance for the step.

13. PRM = 1 gives power change of +12.88dB, rounded to +13dB. The tolerance shown is +/-2dB for no change over 10 slots, plus the tolerance for the step.

14. PRM = 1 gives power change of –12.46dB, rounded to –12dB. The tolerance shown is +/-2dB for no change over 10 slots, plus the tolerance for the step.

15. PRM = 1 gives power change of –12.88dB, rounded to –13dB. The tolerance shown is +/-2dB for no change over 10 slots, plus the tolerance for the step.

16. Different number of pilot bits per slot in compressed frames (5 instead of 6) gives +0.7918dB change on DPCCH.
PRM = 1 gives power change of –4.233dB on DPCCH.
Gain factors change from βd = 1 and βc = 0.5333 to βd = 1 and βc = 0.4667.
Total power change can therefore be calculated as –2.514dB, rounded to –3dB.

17. Inner-loop power control gives +2dB change on DPCCH.
Different number of pilot bits per slot in compressed frames (5 instead of 6) gives +0.7918dB change on DPCCH.
Gain factors change from βd = 1 and βc = 0.5333 to βd = 1 and βc = 0.4667.
Total power change can therefore be calculated as 3.719dB, rounded to +4dB.

18. Different number of pilot bits per slot in compressed frames (5 instead of 6) gives –0.7918dB change on DPCCH.
PRM = 1 gives power change of –4.297dB on DPCCH.
Gain factors change from βd = 1 and βc = 0.4667 to βd = 1 and βc = 0.5333.
Total power change can therefore be calculated as –6.016dB, rounded to –6dB.

Text proposal for uplink compressed mode test

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 UE.

5.7.2
Conformance 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 step during the transmitted part of a compressed frame shall be such that the power on the DPCCH follows the inner loop power control with an additional power offset during a compressed frame of Npilot,N / Npilot,C  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. 

In addition to any power change due to the ratio Npilot,N / Npilot,C, the average power 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 ΔRESUME, where ΔRESUME is calculated as described in clause 5.1.2.3 of TS 25.214.

The combined power step shall then be rounded to the closest integer dB value. A power step size 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 paragraph 5.6.2.

The transmit power levels versus time shall meet the mask specified in figure 5.7.1. When power increases the power step shall be performed before the actual slot boundary, when power decreases the power step shall be performed after the actual slot boundary.

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

The mean power in the transmission gaps, not including the 50μs transition periods, shall be less than –50dBm. The reference for this requirement is [1] TS 25.101 clause 6.5.1.1.

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 Power Control Mode, as detailed in TS 25.214 clause 5.1.2.3.

When nominal 3dB 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
Transmitter power control range after 7 equal TPC_cmd


Lower
Upper

+1
+16 dB
+26 dB

0
-2 dB
+2 dB

-1
-16 dB
-26 dB

The reference for this requirement is TS 25.101 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 tranmsission errors in the uplink.
5.7.4
Method of test

5.7.4.1 Initial conditions

 
(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, and RF parameters are set up according to Table 5.7.4. The 12.2kbps UL reference measurement channel is used, with gain factors βc = 0.5333 and βd = 1.
(3)
Enter the UE into loopback test mode and start the loopback test.

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

Table 5.7.4: Test parameters for Power Setting in Uplink Compressed Mode
Parameter
Level / Status
Unit

Inner Loop Power Control
Enabled


5.7.4.2
Procedure
(1) Set the attenuation in the downlink signal (Îor) to yield an open loop output power, measured at the UE antenna connector, of -10dBm.
(2) Signal the uplink power control parameters to use Algorithm 1 and a step size of 2dB.
(3) Use Slot Format #0 on the uplink DPCCH.
(4) During the time period between CFN #57 and CFN #253, signal the following sets of compressed mode parameters.  These sets of compressed mode parameters define 5 compressed mode patterns which are used for the test between CFN #254 and CFN #56. 
Pattern A

This set of compressed mode parameters results in a set of 5 uplink frames in which the first 2 frames are compressed, with a 10-slot transmission gap beginning at the 11th slot of the first compressed frame, as shown in figure 5.7.2.
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Figure 5.7.2: Pattern A for compressed mode test
This is used to test the implementation of PRM = 0 and PCM = 0.

Parameter
Value

TGL
10 slots

CFN
0

SN
10

TGP1
5 frames

TGD
0

PD
5 frames

PCM
0

PRM
0

UL/DL Mode
UL/DL

Compressed Mode Method
SF/2

Scrambling code change
No code change

Downlink frame type
A

DeltaSIR
0

DeltaSIRafter
0

Pattern B

This set of compressed mode parameters results in a series of 10 sets of 3 frames in which the first 2 frames in each set are compressed, with a 10-slot transmission gap beginning at the 11th slot of the first compressed frame. 
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Figure 5.7.3: Pattern B for compressed mode test
This is used to test the implementation of 3dB output power steps and PCM = 1.


Parameter
Value

TGL
10 slots

CFN
5

SN
10

TGP1
3

TGD
0

PD
30

PCM
1

PRM
0

UL/DL Mode
UL/DL

Compressed Mode Method
SF/2

Scrambling code change
No code change

Downlink frame type
A

DeltaSIR
0

DeltaSIRafter
0

Pattern C

This set of compressed mode parameters results in 4 sets of 4 frames in which the first 2 frames in each set are compressed, with a 10-slot transmission gap beginning at the 11th slot of the first compressed frame. 
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Figure 5.7.4: Pattern C for compressed mode test
This is used to test the implementation of PRM = 1.

Parameter
Value

TGL
10 slots

CFN
36

SN
10

TGP1
4

TGD
0

PD
16

PCM
0

PRM
1

UL/DL Mode
UL/DL

Compressed Mode Method
SF/2

Scrambling code change
No code change

Downlink frame type
A

DeltaSIR
0

DeltaSIRafter
0

Pattern D

This set of compressed mode parameters results in a set of 2 frames in which the first frame is compressed, with a 4-slot transmission gap beginning in the 1st slot of the compressed frame. 
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Figure 5.7.5: Pattern D for compressed mode test
This is used to test the implementation of a transmission gap at the start of a frame.

Parameter
Value

TGL
4 slots

CFN
53

SN
0

TGP1
2

TGD
0

PD
2

PCM
0

PRM
1

UL/DL Mode
UL/DL

Compressed Mode Method
SF/2

Scrambling code change
No code change

Downlink frame type
A

DeltaSIR
0

DeltaSIRafter
0

Pattern E

This set of compressed mode parameters results in a set of 2 frames in which the first frame is compressed, with a 4-slot transmission gap beginning at the 12th slot of the compressed frame. 
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Figure 5.7.6: Pattern E for compressed mode test
This is used to test the implementation of a transmission gap at the end of a frame.
Parameter
Value

TGL
4 slots

CFN
55

SN
11

TGP1
2

TGD
0

PD
2

PCM
0

PRM
1

UL/DL Mode
UL/DL

Compressed Mode Method
SF/2

Scrambling code change
No code change

Downlink frame type
A

DeltaSIR
0

DeltaSIRafter
0

(5) Transmit TPC commands on the downlink as follows:
CFN
TPC commands in downlink
Compressed Mode Pattern

254 (and all previous even-numbered CFNs)
0 1 0 1 0 1 0 1 0 1 0 1 0 1 0


255 (and all previous odd-numbered CFNs)
1 0 1 0 1 0 1 0 1 0 1 0 1 0 1


0
0 1 1 1 1 1 1 1 1 1 - - - - -
A

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


2
0 1 0 1 0 1 0 1 0 1 0 1 0 1 0


3
1 0 1 0 1 0 1 0 1 0 1 0 1 0 1


4
0 1 0 1 0 1 0 1 0 1 0 1 0 1 0


5, 8, 11, 14, 17
1 1 1 1 1 1 1 1 1 1 - - - - -
B

6, 9, 12, 15, 18
- - - - - 0 0 0 0 0 0 0 1 0 1


7, 10, 13, 16, 19
0 1 0 1 0 1 0 1 0 1 0 1 0 1 0


20
1 0 1 0 1 0 1 0 1 0 - - - - -


      23, 26, 29, 32
0 0 0 0 0 0 0 0 0 0 - - - - -


21, 24, 27, 30, 33
- - - - - 1 1 1 1 1 1 1 0 1 0


22, 25, 28, 31, 34
1 0 1 0 1 0 1 0 1 0 1 0 1 0 1


35
0 1 0 1 0 1 0 1 0 1 0 1 0 1 0


36
1 0 0 0 0 0 0 0 0 0 - - - - -
C

37
- - - - - 1 1 1 0 1 0 1 0 1 0


38
1 0 1 0 1 0 1 0 1 0 1 0 1 0 1


39
0 1 0 1 0 1 0 1 0 1 0 1 0 1 0


40
1 0 0 0 0 0 0 0 0 0 - - - - -


41
- - - - - 0 0 0 0 0 0 0 1 0 1


42
0 1 0 1 0 1 0 1 0 1 0 1 0 1 0


43
1 0 1 0 1 0 1 0 1 0 1 0 1 0 1


44, 48
0 1 1 1 1 1 1 1 1 1 - - - - -


45, 49
- - - - - 0 0 0 1 0 1 0 1 0 1


46, 50
0 1 0 1 0 1 0 1 0 1 0 1 0 1 0


47, 51
1 0 1 0 1 0 1 0 1 0 1 0 1 0 1


52
1 1 1 1 1 1 0 1 0 1 0 1 0 1 0


53
- - - - 0 1 0 1 0 1 0 1 0 1 0
D

54
1 0 1 0 1 0 1 0 1 0 1 1 1 1 1


55
1 1 0 1 0 1 0 1 0 1 0 - - - -
E

56
0 1 0 1 0 1 0 1 0 1 0 1 0 1 0


(6) Measure the mean output power in every slot (not including 50μs transition periods) which is:

· the last slot before a compressed frame, or
· the first slot in a compressed frame, or
· the last slot before a transmission gap, or
· the first slot after a transmission gap, or
· the last slot of a compressed frame, or
· the first slot after a compressed frame.
Measure the mean output power in every uplink transmission gap (not including 50μs transition periods).
5.7.5 Test requirements


For ease of reference, the following uplink output power measurements are defined in figure 5.7.7. In this figure:

· Pi is the mean power in the uplink transmission gap, excluding the 50μs transient periods.

When the transmission gap is not at the beginning of a compressed frame:

· Pa is the mean power in the last slot before the compressed frame (or pair of compressed frames), excluding the 50μs transient period.

· Pb is the mean power in the first slot of the compressed frame.

· Pc is the mean power in the last slot before the transmission gap.

When the transmission gap is not at the end of a compressed frame:

· Pd is the mean power in the first slot after the transmission gap.

· Pe is the mean power in the last slot of the compressed frame. 

· Pf is the mean power in the first slot after the compressed frame (or pair of compressed frames), excluding the 50μs transient period.  

When the transmission gap is at the beginning of the compressed frame:

· Pg is the mean power in the last slot before the compressed frame.

When the transmission gap is at the end of the compressed frame:

· Ph is the mean power in the first slot after the compressed frame.
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Figure 5.7.7:  Uplink transmit power in uplink compressed mode

1. In CFNs 0, 23, 26, 29, 32, 44 and 48, Pb - Pa should be within the range 4 ± 2 dB.

2. In CFNs 5, 8, 11, 14, 17, 20, 36 and 40 Pb – Pa should be within the range 0 ± 0.5 dB.

3. In CFNs 1, 6, 9, 12, 15, 18, 21, 24, 27, 30 and 33,  Pd - Pc should be within the range 0 ± 0.5 dB.

4. In CFNs 0, 1, 5, 6, 8, 9, 11, 12, 14, 15, 17, 18, 20, 21, 23, 24, 26, 27, 29, 30, 32, 33, 36, 37, 40, 41, 44, 45, 48, 49, 53 and 55, Pi should be less than –50 dBm.
5. In CFNs 2, 7, 10, 13, 16, 19, 42, 46 and 50, Pf – Pe should be within the range 0 ± 0.5 dB.

6. In CFNs 22, 25, 28, 31, 34, 38 and 54, Pf – Pe should be within the range –4 ± 2 dB.
7. In slots 5-12 of CFN 1, the difference in mean output power between adjacent slots should be within the range given in Table 5.4.2.1 for TPC_cmd = -1 with a 2dB step size.

8. In slots 5-12 of CFNs 6, 9, 12, 15 and 18, the difference in mean output power between adjacent slots should be within the range given in Table 5.7.2 for TPC_cmd = -1.

9. In slots 5-12 of CFNs 6, 9, 12, 15 and 18, the change in mean output power over  the 7 slots should be within the range given in Table 5.7.3 for TPC_cmd = -1.

10. In slots 5-12 of CFNs 21, 24, 27, 30 and 33, the difference in mean output power between adjacent slots should be within the range given in Table 5.7.2 for TPC_cmd = 1.

11. In slots 5-12 of CFNs 21, 24, 27, 30 and 33, the change in mean output power over the 7 slots should be within the range given in Table 5.7.3 for TPC_cmd = -1.

12. In CFN 37, Pd - Pc should be within the range 12 ± 3 dB.
13. In CFN 41, Pd - Pc should be within the range 13 ± 3 dB.

14. In CFN 45, Pd - Pc should be within the range –12 ± 3 dB.

15. In CFN 49, Pd - Pc should be within the range –13 ± 3 dB.
16. In CFN 53, Pd – Pg should be within the range –3 ± 1.5 dB.

17. In CFN 55, Pb – Pa should be within the range +4 ± 2 dB.
18. In CFN 56, Ph – Pc should be within the range –6 ± 2 dB.
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