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6.3.1.3 P-CCPCH Training sequences 

The training sequences, i.e. midambles, as described in subclause 6.2.3 are used for the P-CCPCH. For timeslots#0 in 
which the P-CCPCH is transmitted, the midambles m(1) and m(2) are reserved for P-CCPCH in order to support Space 
Code Transmit Diversity (SCTD) and the beacon function, see 6.4 and 6.5. The use of midambles depends on whether 
SCTD is applied to the P-CCPCH: 

- If no antenna diversity is applied to P-CCPCH, m(1) is used and m(2) is left unused. 

- If SCTD antenna diversity is applied to P-CCPCH, m(1) is used for the first antenna and m(2) is used for the 
diversity antenna. 
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6.4 Transmit Diversity for DL Physical Channels 
Table 20 summarizes the different transmit diversity schemes for different downlink physical channel types in 
1.28Mcps TDD that are described in [9]. 

Table 20: Application of Tx diversity schemes on downlink physical channel types in 1.28Mcps TDD 
"X" – can be applied, "–" – must not be applied 

Physical channel type Open loop TxDiversity Closed loop TxDiversity 
 TSTD SCTD (*)  
P-CCPCH X X – 
S-CCPCH X X – 
DwPCH X – – 
DPCH X – X 
PDSCH X –X X 
PICH X X - 
    

 
(*) Note: SCTD may only be applied to physical channels when they are allocated to beacon locations. 
 

6.5 Beacon characteristics of physical channels 
For the purpose of measurements, common physical channels that are allocated to at particular locations (time slot, 
code) shall have particular physical characteristics, called beacon characteristics. Physical channels with beacon 
characteristics are called beacon channels. The location of the beacon channels is called beacon location. The beacon 
channels shall provide the beacon function, i.e. a reference power level at the beacon location, regularly existing in each 
subframe. Thus, beacon channels must be present in each subframe. 

6.5.1 Location of beacon channels 

The beacon location is described as follows : 

The beacon function shall be provided by the physical channels that are allocated to channelisation code )1(
16
 

 

k
Qc  and 

)2(
16
 

 

k
Qc in Timeslot#0. 

Note that by this definition the P-CCPCH always has beacon characteristics. 

6.5.2 Physical characteristics of the beacon function 

The beacon channels shall have the following physical characteristics.  

They: 

- are transmitted with reference power; 

- are transmitted without beamforming; 

- use midamble m(1) and m(2) exclusively in this time slot 

The reference power corresponds to the sum of the power allocated to both midambles m(1) and m(2). Two possibilities 
exist: 

- If no SCTD antenna diversity is not applied to the P-CCPCHbeacon channels, all the reference power of any 
beacon channel is allocated to m(1). 

- If SCTD antenna diversity is applied to beacon channelsthe P-CCPCH, for any beacon channel midambles 
m(1) and m(2) are each allocated half of the reference power. Midamble m(1) is used for the first antenna and 
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m(2) is used for the diversity antenna. SCTD is applied to the P-CCPCH, see [9]; for all other beacon 
channels identical spread data sequences are transmitted on both antennas. 
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6.3.1.3 P-CCPCH Training sequences 

The training sequences, i.e. midambles, as described in subclause 6.2.3 are used for the P-CCPCH. For timeslots#0 in 
which the P-CCPCH is transmitted, the midambles m(1) and m(2) are reserved for P-CCPCH in order to support Space 
Code Transmit Diversity (SCTD) and the beacon function, see 6.4 and 6.5. The use of midambles depends on whether 
SCTD is applied to the P-CCPCH: 

- If no antenna diversity is applied to P-CCPCH, m(1) is used and m(2) is left unused. 

- If SCTD antenna diversity is applied to P-CCPCH, m(1) is used for the first antenna and m(2) is used for the 
diversity antenna. 
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6.4 Transmit Diversity for DL Physical Channels 
Table 22 summarizes the different transmit diversity schemes for different downlink physical channel types in 
1.28Mcps TDD that are described in [9]. 

Table 22: Application of Tx diversity schemes on downlink physical channel types in 1.28Mcps TDD 
"X" – can be applied, "–" – must not be applied 

Physical channel type Open loop TxDiversity Closed loop TxDiversity 
 TSTD SCTD  
P-CCPCH X X – 
S-CCPCH X X – 
DwPCH X – – 
DPCH X – X 
PDSCH X –X X 
PICH X X - 
HS-SCCH - -X X 
HS-PDSCH - - X 

 
(*) Note: SCTD may only be applied to physical channels when they are allocated to beacon locations. 
 

6.5 Beacon characteristics of physical channels 
For the purpose of measurements, common physical channels that are allocated to at particular locations (time slot, 
code) shall have particular physical characteristics, called beacon characteristics. Physical channels with beacon 
characteristics are called beacon channels. The location of the beacon channels is called beacon location. The beacon 
channels shall provide the beacon function, i.e. a reference power level at the beacon location, regularly existing in each 
subframe. Thus, beacon channels must be present in each subframe. 

6.5.1 Location of beacon channels 

The beacon location is described as follows : 

The beacon function shall be provided by the physical channels that are allocated to channelisation code )1(
16
 

 

k
Qc  and 

)2(
16
 

 

k
Qc in Timeslot#0. 

Note that by this definition the P-CCPCH always has beacon characteristics. 

6.5.2 Physical characteristics of the beacon function 

The beacon channels shall have the following physical characteristics.  

They: 

- are transmitted with reference power; 

- are transmitted without beamforming; 

- use midamble m(1) and m(2) exclusively in this time slot 

The reference power corresponds to the sum of the power allocated to both midambles m(1) and m(2). Two possibilities 
exist: 

- If no SCTD antenna diversity is not applied to the P-CCPCHbeacon channels, all the reference power of any 
beacon channel is allocated to m(1). 

- If SCTD antenna diversity is applied to beacon channelsthe P-CCPCH, for any beacon channel midambles 
m(1) and m(2) are each allocated half of the reference power. Midamble m(1) is used for the first antenna and 
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m(2) is used for the diversity antenna. SCTD is applied to the P-CCPCH, see [9]; for all other beacon channels 
identical spread data sequences are transmitted on both antennas. 
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5.5 Downlink Transmit Diversity 
Downlink transmit diversity for PDSCH, DPCH, P-CCPCH, S-CCPCH, PICH and DwPCH is optional in UTRAN. Its 
support is mandatory at the UE. 
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5.5.43.2 SCTD Transmission Scheme for Beacon Channels for P-CCPCH 

The use of SCTD will be indicated by higher layers. If SCTD is active within a cell, SCTD shall be applied to any 
beacon channel.  

The open loop downlink transmit diversity scheme for beacon channelsthe P-CCPCH is shown in figure 10, exemplary 
for the P-CCPCH. Channel coding, rate matching, interleaving and bit-to-symbol mapping are performed as in the non-

diversity mode. In TxDiversity mode the beacon channel that is allocated to code )1(
16

 kc data sequence on P-CCPCH1 is 

spread with the channelisation codes )1(
16

 kc and )3(
16

 kc and scrambled with the cell specific scrambling code. The beacon 

channel that is allocated to code )2(
16

 kc data sequence on P-CCPCH2 is spread with the channelisation codes )2(
16

 kc and 

)4(
16

 kc and scrambled with the cell specific scrambling code. The spread sequences on code )3(
16

 kc  and code )4(
16

 kc  are 

then transmitted on the diversity antenna. The power applied to each antenna shall be equal. 

The use of SCTD will be indicated by higher layers. 

* Spreading by s(k) means channelisation by c(k) and cell specific scrambling
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Figure 10: Block Diagram of the transmitter (SCTD) in 1,.28 Mcps TDD, exemplary for the P-CCPCH 
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5.5 Downlink Transmit Diversity 
Downlink transmit diversity for PDSCH, DPCH, P-CCPCH, S-CCPCH, PICH, HS-SCCH, HS-PDSCH, and DwPCH is 
optional in UTRAN. Its support is mandatory at the UE. 
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5.5.43.2 SCTD Transmission Scheme for Beacon ChannelsP-CCPCH 

The use of SCTD will be indicated by higher layers. If SCTD is active within a cell, SCTD shall be applied to any 
beacon channel.  

The open loop downlink transmit diversity scheme for beacon channelsthe P-CCPCH is shown in figure 10, exemplary 
for the P-CCPCH. Channel coding, rate matching, interleaving and bit-to-symbol mapping are performed as in the non-

diversity mode. In TxDiversity mode the beacon channel that is allocated to code )1(
16

 kc data sequence on P-CCPCH1 is 

spread with the channelisation codes )1(
16

 kc and )3(
16

 kc and scrambled with the cell specific scrambling code. The beacon 

channel that is allocated to code )2(
16

 kc data sequence on P-CCPCH2 is spread with the channelisation codes )2(
16

 kc and 

)4(
16

 kc and scrambled with the cell specific scrambling code. The spread sequences on code )3(
16

 kc  and code )4(
16

 kc  are 

then transmitted on the diversity antenna. The power applied to each antenna shall be equal. 

The use of SCTD will be indicated by higher layers. 

* Spreading by s(k) means channelisation by c(k) and cell specific scrambling
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Figure 10: Block Diagram of the transmitter (SCTD) in 1.,28 Mcps TDD, exemplary for the P-CCPCH 
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