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5.3.3.6 Acquisition Indicator Channel (AICH)

The Acquisition Indicator channel (AICH) is a fixed rate (SF=256) physical channel used to carry Acquisition
Indicators (AI). Acquisition Indicator AIs corresponds to signature s on the PRACH.

Figure 21 illustrates the structure of the AICH. The AICH consists of a repeated sequence of 15 consecutive access
slots (AS), each of length 5120 chips. Each access slot consists of two parts, an Acquisition-Indicator (AI) part
consisting of 32 real-valued symbols a0, …, a31 and a part of duration 1024 chips with no transmission that is not
formally part of the AICH. The part of the slot with no transmission is reserved for possible use by CSICH or possible
future use by other physical channels.

The spreading factor (SF) used for channelization of the AICH is 256.

The phase reference for the AICH is the Primary CPICH.

 1024 chips

Transmission Off

AS #14 AS #0 AS #1 AS #i AS #14 AS #0

a1 a2a0 a31a30

AI part = 4096 chips, 32 real-valued symbols

20 ms

Figure 21: Structure of Acquisition Indicator Channel (AICH)

The real-valued symbols a0, a1, …, a31 in figure 21 are given by
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where SIGASC denotes the subset of {0, 1, …, 15} that is the set of available signatures for all the Access Service Class
(ASC) for the corresponding PRACH (cf [5]), where AIs, taking the values +1, -1, and 0, is the acquisition indicator
corresponding to signature s and the sequence bs,0, …, bs,31 is given by table 20.

The real-valued symbols, aj, are spread and modulated in the same fashion as bits when represented in { +1, -1 } form.

In case STTD-based open-loop transmit diversity is applied to AICH, STTD encoding according to subclause 5.3.1.1.1
is applied to each sequence bs,0, bs,1, ..., bs,31 separately before the sequences are combined into AICH symbols a0, …,
a31.
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Table 20: AICH signature patterns

s bs,0, bs,1…, bs,31

0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 -1 -1 1 1 -1 -1 1 1 -1 -1 1 1 -1 -1 1 1 -1 -1 1 1 -1 -1 1 1 -1 -1 1 1 -1 -1
2 1 1 1 1 -1 -1 -1 -1 1 1 1 1 -1 -1 -1 -1 1 1 1 1 -1 -1 -1 -1 1 1 1 1 -1 -1 -1 -1
3 1 1 -1 -1 -1 -1 1 1 1 1 -1 -1 -1 -1 1 1 1 1 -1 -1 -1 -1 1 1 1 1 -1 -1 -1 -1 1 1
4 1 1 1 1 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 1 1 1 1 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1
5 1 1 -1 -1 1 1 -1 -1 -1 -1 1 1 -1 -1 1 1 1 1 -1 -1 1 1 -1 -1 -1 -1 1 1 -1 -1 1 1
6 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 1 1 1 1 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 1 1 1 1
7 1 1 -1 -1 -1 -1 1 1 -1 -1 1 1 1 1 -1 -1 1 1 -1 -1 -1 -1 1 1 -1 -1 1 1 1 1 -1 -1
8 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
9 1 1 -1 -1 1 1 -1 -1 1 1 -1 -1 1 1 -1 -1 -1 -1 1 1 -1 -1 1 1 -1 -1 1 1 -1 -1 1 1
10 1 1 1 1 -1 -1 -1 -1 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 1 1 1 1 -1 -1 -1 -1 1 1 1 1
11 1 1 -1 -1 -1 -1 1 1 1 1 -1 -1 -1 -1 1 1 -1 -1 1 1 1 1 -1 -1 -1 -1 1 1 1 1 -1 -1
12 1 1 1 1 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 1 1 1 1 1 1 1
13 1 1 -1 -1 1 1 -1 -1 -1 -1 1 1 -1 -1 1 1 -1 -1 1 1 -1 -1 1 1 1 1 -1 -1 1 1 -1 -1
14 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 1 1 1 1 -1 -1 -1 -1 1 1 1 1 1 1 1 1 -1 -1 -1 -1
15 1 1 -1 -1 -1 -1 1 1 -1 -1 1 1 1 1 -1 -1 -1 -1 1 1 1 1 -1 -1 1 1 -1 -1 -1 -1 1 1

5.3.3.7 CPCH Access Preamble Acquisition Indicator Channel (AP-AICH)

The Access Preamble Acquisition Indicator channel (AP-AICH) is a fixed rate (SF=256) physical channel used to carry
AP acquisition indicators (API) of CPCH. AP acquisition indicator APIs corresponds to AP signature s transmitted by
UE.

AP-AICH and AICH may use the same or different channelisation codes. The phase reference for the AP-AICH is the
Primary CPICH. Figure 22 illustrates the structure of AP-AICH. The AP-AICH has a part of duration 4096 chips where
the AP acquisition indicator (API) is transmitted, followed by a part of duration 1024chips with no transmission that is
not formally part of the AP-AICH. The part of the slot with no transmission is reserved for possible use by CSICH or
possible future use by other physical channels.

The spreading factor (SF) used for channelization of the AP-AICH is 256.

 1024 chips

Transmission Off

AS #14 AS #0 AS #1 AS #i AS #14 AS #0

a1 a2a0 a31a30

API part = 4096 chips, 32 real-valued symbols

20 ms

Figure 22: Structure of AP Acquisition Indicator Channel (AP-AICH)

The real-valued symbols a0, a1, …, a31 in figure 22 are given by
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where SIGCPCH-AP denotes the subset of {0, 1, …, 15} that is the UL Access Preamble signature set for the
corresponding PCPCH (cf [5]), where APIs, taking the values +1, -1, and 0, is the AP acquisition indicator
corresponding to Access Preamble signature s transmitted by UE and the sequence bs,0, …, bs,31 is given in Table 20.

The real-valued symbols, aj, are spread and modulated in the same fashion as bits when represented in { +1, -1 } form.
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In case STTD-based open-loop transmit diversity is applied to AP-AICH, STTD encoding according to subclause
5.3.1.1.1 is applied to each sequence bs,0, bs,1, ..., bs,31 separately before the sequences are combined into AP-AICH
symbols a0, …, a31.

5.3.3.8 CPCH Collision Detection/Channel Assignment Indicator Channel (CD/CA-
ICH)

The Collision Detection Channel Assignment Indicator channel (CD/CA-ICH) is a fixed rate (SF=256) physical channel
used to carry CD Indicator (CDI) only if the CA is not active, or CD Indicator/CA Indicator (CDI/CAI) at the same time
if the CA is active. The structure of CD/CA-ICH is shown in figure 23. CD/CA-ICH and AP-AICH may use the same
or different channelisation codes.

The CD/CA-ICH has a part of duration of 4096chips where the CDI/CAI is transmitted, followed by a part of duration
1024chips with no transmission that is not formally part of the CD/CA-ICH. The part of the slot with no transmission is
reserved for possible use by CSICH or possible future use by other physical channels.

The spreading factor (SF) used for channelization of the CD/CA-ICH is 256.

 1024 chips

Transmission Off

AS #14 AS #0 AS #1 AS #i AS #14 AS #0

a1 a2a0 a31a30

CDI/CAI part = 4096 chips, 32 real-valued symbols

20 ms

Figure 23: Structure of CD/CA Indicator Channel (CD/CA-ICH)

In case STTD-based open-loop transmit diversity is applied to CD/CA-ICH, STTD encoding according to subclause
5.3.1.1.1 is applied to each sequence bs,0, bs,1, ..., bs,31 separately before the sequences are combined into CD/CA-ICH
symbols a0, …, a31.

In case CA is not active, the real-valued symbols a0, a1, …, a31 in figure 23 are given by
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where SIGCPCH-CD denotes the subset of {0, 1, …, 15} that is CD Preamble signature set for the corresponding PCPCH
(cf [5]), where CDIs, taking the values +1, and 0, is the CD indicator corresponding to CD preamble signature s
transmitted by UE and the sequence bs,0, …, bs,31 is given in table 20.

The real-valued symbols, aj, are spread and modulated in the same fashion as bits when represented in { +1, -1 } form.

In case CA is active, the real-valued symbols a0, a1, …, a31 in figure 23 are given by
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where SIGCPCH-CD denotes the subset of {0, 1, …, 15} that is CD Preamble signature set for the corresponding PCPCH
(cf [5]), where the subscript si,, sk depend on the indexes i, k according to table 21, respectively, and indicate the
signature number s in table 20. The sequence bs,0, …, bs,31 is given in table 20. CDIi, taking the values +1/0 or -1/0, is
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the CD indicator corresponding to the CD preamble i transmitted by the UE, and CAIk, taking the values +1/0 or -1/0, is
the CA indicator corresponding to the assigned channel index k as given in table 21.

Table 21. Generation of CDIi/CAIk

UE transmitted
CD Preamble

i

CDIi signature
si

Channel
Assignment

Index
k

CAIk signature
sk

0 +1/0 0 +1/0
1 -1/0

1
1 -1/0

0

2 +1/0 2 +1/0
3 -1/0

3
3 -1/0

8

4 +1/0 4 +1/0
5 -1/0

5
5 -1/0

4

6 +1/0 6 +1/0
7 -1/0

7
7 -1/0

12

8 +1/0 8 +1/0
9 -1/0

9
9 -1/0

2

10 +1/0 10 +1/0
11 -1/0

11
11 -1/0

6

12 +1/0 12 +1/0
13 -1/0

13
13 -1/0

10

14 +1/0 14 +1/0
15 -1/0

15
15 -1/0

14


