TSG-RAN Working Group 4 (Radio) meeting #9
TSG R4#9 (99)867

Bath, England 7-10 December 1999


Agenda Item:
8.7

Source: 
Ericsson, Nokia, Agilent Technologies

Title: 
Further Work on the Downlink test model for 25.141

Document for:
Approval

 _____________________________________________________________________________________________________

1. Introduction

This contribution develops the ideas introduced by Ericsson[1].

When performing conformance tests, it is obviously essential that the test conditions are fully specified and standardised so that measurement results are consistent and comparable.

For transmitter tests it is necessary to specify the structure of the baseband signal.

Clearly, it is important that the test signal should, as far as possible, represent real-life operating conditions.  There is little value in testing with an unrealistically simple signal, nor with a deliberately extreme and unlikely signal.

The proposed test models are considered to provide the required balance.  However, within reason, certain aspects have been selected to create a more challenging signal.

For example, it is known[2] that having all DPCH at the same spreading factor increases the peak-to-average power ratio (PAR).  It is also known that PAR increases with the number of active codes.  So, for a given code space occupancy (say 50%) we deduce that 64 x 30 ksps (SF=256) DPCH will give worse PAR than other mixes of DPCH.

In contrast, we also know that having all DPCH in one code block will further increase PAR, and we know that having the same Toffset for each DPCH will drastically increase PAR, but neither of these are realistic operating conditions so they are avoided.

Test Model 1

This model shall be used for tests on,

· spectrum emission mask

· ACLR

· spurious emissions

· transmit intermodulation

· modulation accuracy

For the above set of measurements it is appropriate for the test signal to have high PAR.  This is achieved by including 64 

DPCH at 30 ksps (SF=256) distributed randomly across the code space, at random power levels and random Toffsets (simulating a realistic traffic scenario).

Considering that not every base station implementation will support 64 DPCH, variants of this test model containing 32 and 16 DPCH are also specified.  The conformance test shall be performed using the largest of these three options that can be supported by the equipment under test.

“Fraction of power” relates to the mean output power on the TX antenna interface under test.

Type


Number of Channels
Fraction of

Power (%) 
Fraction of

Power (dB)
Channelisation Code
Toffset

PCCPCH+SCH
1
10
-10
1


Primary CPICH
1
10
-10
0


PICH
1
3.2
-15
16


DPCH

(SF=256)
16/32/64
76.8 in total
See Table 2
See Table 2
See Table 2

Table 1.  Test Model 1 Active Channels
The power levels in Table 2 were based on the results from network simulations.  Lists containing  16, 32 and 64 power levels were constructed to have approximately the same power distribution of the simulation results.  These powers were then randomly assigned to the chosen codes.  A set of 64 codes were chosen with a random but even distribution across the codespace.  Subsets of the set of 64 were chosen for the 32 and 16 code cases.  Toffsets were chosen at random.

Code
Toffset
Code  Power

(dB) (16 codes)
Code  Power

(dB) (32 codes)
Code  Power

(dB) (64 codes)

2
       2
-10.4
-13.0
-15.6

11
       0
-11.1
-13.3
-15.7

17
       2
-12.0
-13.9
-16.1

23
       1
-14.2
-14.9
-16.8

31
       6
-11.4
-16.8
-18.0

38
       1
-13.0
-14.1
-20.0

47
       7
-16.5
-15.6
-15.9

55
       6
-15.6
-18.0
-16.5

62
       1
-12.5
-16.2
-17.4

69
       9
-15.3
-19.4
-19.0

78
       1
-13.7
-17.1
-21.7

85
       0
-17.6
-14.6
-20.3

94
       0
-18.8
-16.5
-16.3

102
       0
-16.9
-20.3
-17.2

113
       5
-15.0
-20.6
-18.6

119
       2
-9.4
-23.6
-20.8

7
       3

-19.8
-18.5

13
       4

-17.6
-20.5

20
       2

-13.7
-17.9

27
       5

-14.4
-19.7

35
       9

-15.9
-24.3

41
       1

-18.8
-24.0

51
       7

-18.2
-22.4

58
       2

-16.7
-21.0

64
       5

-21.5
-18.2

74
       5

-19.1
-20.2

82
       8

-18.6
-16.7

88
       1

-15.8
-17.7

97
       9

-18.4
-19.4

108
       4

-15.4
-23.0

117
       9

-17.4
-22.1

125
       3

-12.4
-20.5

4
       6


-17.0

8
       5


-18.3

12
       2


-20.4

14
       7


-17.3

19
       8


-18.8

22 
       4


-21.3

26
       4


-19.3

28
       3


-22.6

34 
       5


-21.6

36 
       8


-19.5

40
       0


-23.8

44
       0


-22.8

49
       2


-21.4

53
       7


-19.1

56
       1


-21.9

61
       8


-20.7

63 
       2


-17.6

66 
       3


-19.2

71
       6


-22.2

76 
       9


-21.2

80 
       3


-18.7

84 
       2


-21.1

87
       5


-18.9

91
       0


-21.5

95
       9


-19.8

99
       2


-25.0

105
       9


-25.0

110
       3


-24.8

116
       3


-23.5

118
       6


-21.8

122
       2


-20.1

126
       8


-15.3

Table 2.  DPCH Spreading Code, Toffset and Power for Test Model 1
Test Model 2

This model shall be used for tests on,

· output power dynamics

A 10 code channel model is chosen because when testing total power dynamic range Pmax-18 dB level (RF power) this is the maximum number of channels which we can get down to the required output power level without going under the Pmax-28 dB level in the code domain base (when we assume that all code channels use same power).

This configuration is also suitable for power control test as we can test Pmax-3 dB level (for one code channel in the code domain) by reducing power of the other code channels to Pmax-13 dB.

Type


Number of Channels
Fraction of

Power (%) 
Fraction of

Power (dB)
Channelisation Code
Toffset

PCCPCH+SCH
1
10
-10
1


Primary CPICH
1
10
-10
0


PICH
1
3.2
-15
16


DPCH

(SF=256)
7
7 x 10.97
7 x -9.6
24,40,56,72,

88,104,120
1,3,5,7,

6,4,2

Table 3.  Test Model 2 Active Channels

Test Model 3

This model shall be used for tests on,

peak code domain error.

The structure of this test model is chosen assuming that error power in the inactive codes will be primarily due to the following effects,

· random noise - which will cause an even growth of error power in all codes.

· non-linearity - which will cause code intermodulation (error growth in codes which are the bitwise product of active codes)

· phase jitter - which can cause "tails" of error growth in codes adjacent to active codes.

By putting all the DPCH in the upper half of the codespace, all the error due to code intermodulation lands in the bottom half of the code space, whereas that due to noise lands evenly across the whole space, and any "tails" due to, e.g. phase jitter will be visible on the few codes in the lower half of the code space (particularly PICH which is positioned in the lower half of the code space with this in mind).  The intention is to make possible a qualitative assessment of the reason for a poor PCDE result by inspecting the code domain display.

Type


Number of Channels
Fraction of

Power (%) 
Fraction of

Power (dB)
Channelisation Code
Toffset

PCCPCH+SCH
1
10
-10
1


Primary CPICH
1
10
-10
0


PICH
1
3.2
-15
16


DPCH

(SF=256)
16/32
76.8 in total
See Table 5
See Table 5
See Table 5

Table 4. Test Model 3 Active Channels
The channelisation codes and Toffsets are randomly assigned.   As with Test Model 1, not every base station implementation will support 32 DPCH, a variant of this test model containing 16 DPCH are also specified.  The conformance test shall be performed using the largest of these two options that can be supported by the equipment under test.

Code
Toffset
Code  Power

(dB) (16 codes)
Code  Power

(dB) (32 codes)

64
2
-13.2
-16.2

69
0
-13.2
-16.2

74
2
-13.2
-16.2

78
1
-13.2
-16.2

83
6
-13.2
-16.2

89
1
-13.2
-16.2

93
7
-13.2
-16.2

96
6
-13.2
-16.2

100
1
-13.2
-16.2

105
9
-13.2
-16.2

109
1
-13.2
-16.2

111
0
-13.2
-16.2

115
0
-13.2
-16.2

118
0
-13.2
-16.2

122
5
-13.2
-16.2

125
2
-13.2
-16.2

67
3

-16.2

71
4

-16.2

76
2

-16.2

81
5

-16.2

86
9

-16.2

90
1

-16.2

95
7

-16.2

98
2

-16.2

103
5

-16.2

108
5

-16.2

110
8

-16.2

112
1

-16.2

117
9

-16.2

119
4

-16.2

123
9

-16.2

126
3

-16.2

Table 5. DPCH Spreading Code, Toffset and Power for Test Model 3

2. Proposal

We propose that the tables 1, 2, 3 and 4 in this document replace tables 6.2-3, 6.2-10, 6.2-6 and 6.2-8 respectively in 25.141.  In addition, table 5 in this document should be added as a new table following 6.2-10 in 25.141.
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