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Introduction

The downlink test models defined in TS 25.141 v3.0.0 section 6.2.1.1 (and subsections) fill the DPDCH bits with pseudo-random data.  The current text reads;

"The aggregate 15 x 30 = 450 DPDCH bits per frame are filled with a PN9 sequence generated using the primitive trinomial 
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. To ensure non-correlation of the PN9 sequences, each DPDCH shall use its channelisation code as the seed for the PN sequence at the start of each frame."

As a result of further discussions with WG4 delegates via email, we propose that this text be revised to remove certain ambiguities and to explicitly reference ITU O.150.

Choice of PN Polynomial

There are 48 different primitive polynomials that will produce a 511 bit maximum length sequence, of which two are "trinomials" (i.e. only 3 terms / 2 shift register taps).  Specifically; 
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 and 
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.

The choice of trinomial is, in principle, arbitrary, but there is a precedent, set by ITU O.151
, for using the second of these trinomials, i.e. 
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.  We therefore propose to change the specified polynomial to align with O.151.

Considering that there is more than one possible architecture of generator (the so called "Galois" and "Fibonacci" arrangements), and considering that the PN sequence can be drawn from any bit of the register, it is also necessary to specify the generator implementation more precisely.

ITU O.150 has addressed this with the following text;

We propose that similar text be adopted in TS 25.141.

PN Initialisation

In order to avoid correlation between the data in different DPDCH it is currently proposed to seed the PN generator with the DPCH channelisation code.

Again there is opportunity for ambiguity, so we propose that the PN generator is seeded by placing the LSB of the channelisation code in the 9th stage of the register, the next most significant bit in the 8th stage and so on, so that the sequence begins with the LSB of the channelisation code.

We also propose that the remaining bits are set to ONEs, as this avoids a restriction on channelisation code 0 (even though that is currently used for the CPICH).

This definition is sufficient to define the first element, and therefore the generated sequence.

Note: The alternative seed of putting the MSB in the 9th stage would result in the first few bits of the PN sequences for all the low numbered DPCH being the same.  This may be undesirable.

The proposed text is,

Scrambling Code

Another detail that is missing from the specification of the Test Models is the default scrambling code.

We propose that the default scrambling code is 0.

Furthermore, where multiple repetitions of the Test Model signals are being used to simulate a multi-carrier signal, we propose that the default scrambling code for the first carrier is 0, that carriers added at successively lower frequencies use codes 2, 4, ... and that carriers added at successively higher frequencies use codes 1, 3, ...

The associated CR details the proposed changes.
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6.2.1.1.4
DPCH Structure of the Downlink Test Models

For the above test models the following structure is adopted for the DPCH. The DPDCH and DPCCH have the same power level. The timeslot structure should be as described by 25.211-300 section 5.3.2 Table 11-slot format 10 that is reproduced in Table 6.6 below.

Table 6.6 DPCH structure of the downlink test models

Slot Format
Channel Bit 
Channel Symbol
SF
Bits/Frame
Bits/ Slot
DPDCH Bits/Slot
DPCCH     Bits/Slot

#I
Rate (kbps)
 Rate (ksps)

DPDCH
DPCCH
TOT

NData1
Ndata2
NTFCI
NTPC
NPilot

10
60
30
128
450
150
600
40
6
24
0
2
8

The test DPCH has frame structure so that the pilot bits are defined over 15 timeslots according to the relevant columns of 25.211-300 section 5.3.2 Table 12, which are reproduced in Table 6.7 below.

Table 6.7 Frame structure of DPCH


Npilot = 8

Symbol #
0
1
2
3

Slot #0

1

2

3

4

5

6

7

8

9

10

11

12

13

14
11

11

11

11

11

11

11

11

11

11

11

11

11

11

11
11

00

01

00

10

11

11

10

01

11

01

10

10

00

00
11

11

11

11

11

11

11

11

11

11

11

11

11

11

11
10

10

01

00

01

10

00

00

10

11

01

11

00

11

11

The TPC bits alternate 00 / 11 starting with 00 in timeslot 0.

The aggregate 15 x 30 = 450 DPDCH bits per frame are filled with a PN9 sequence generated using the primitive trinomial 
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. To ensure non-correlation of the PN9 sequences, each DPDCH shall use its channelisation code as the seed for the PN sequence at the start of each frame.

The sequence may be generated in a nine-stage shift register whose 5th and 9th stage outputs are added in a modulo‑two addition stage, and the result is fed back to the input of the first stage. The generator may be seeded so that the sequence begins with the 7 bit channelisation code starting from the LSB, and followed by 2 consecutive ONEs.

–
Number of shift register stages
9

–
Length of pseudo-random sequence
29 – 1  511 bits

–
Longest sequence of zeros
8 (non-inverted signal)

6.2.1.1.5 Scrambling Code Defaults for Downlink Test Models
The scrambling code should be 0.

Where multiple repetitions of the Test Model signals are being used to simulate a multi-carrier signal, the scrambling code for the central carrier should be 0,  carriers added at successively lower frequencies should use codes 2, 4, ... and carriers added at successively higher frequencies should use codes 1, 3, ...























































































































































































































































































































































































































































































































































































































































































































































The sequence may be generated in a nine-stage shift register whose 5th and 9th stage outputs are added in a modulo�two addition stage, and the result is fed back to the input of the first stage. The generator may be seeded so that the sequence begins with the 7 bit channelisation code starting from the LSB, and followed by 2 consecutive ONEs.


–	Number of shift register stages	9


–	Length of pseudo-random sequence	29 – 1  511 bits


–	Longest sequence of zeros	8 (non-inverted signal)














The sequence may be generated in a nine-stage shift register whose 5th and 9th stage outputs are added in a modulo�two addition stage, and the result is fed back to the input of the first stage. The sequence begins with the first ONE of 9 consecutive ONEs.


–	Number of shift register stages	9


–	Length of pseudo-random sequence	29 – 1  511 bits


–	Longest sequence of zeros	8 (non-inverted signal)














� CCITT Recommendation O.150, "General requirements for instrumentation for performance measurements on digital transmission equipment" (96/05)
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