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3 Abbreviations 
For the purposes of the present document, the following abbreviations apply: 

BCH Broadcast Channel 
CCPCH Common Control Physical Channel 
CCTrCH Coded Composite Transport Channel 
CDMA Code Division Multiple Access 
DCH Dedicated Channel 
DL Downlink 
DPCH Dedicated Physical Channel 
DRX Discontinuous Reception 
DSCH Downlink Shared Channel 
DTX Discontinuous Transmission 
FACH Forward Access Channel 
FDD Frequency Division Duplex 
FEC Forward Error Correction 
GP Guard Period 
GSM Global System for Mobile Communication 
NRT Non-Real Time 
OVSF Orthogonal Variable Spreading Factor 
P-CCPCH Primary CCPCH 
PCH Paging Channel 
PDSCH Physical Downlink Shared Channel 
PI Paging Indicator (value calculated by higher layers) 
PICH Page Indicator Channel 
Pq Paging Indicator (indicator set by physical layer) 
PRACH Physical Random Access Channel 
PUSCH Physical Uplink Shared Channel 
RACH Random Access Channel 
RF Radio Frame 
RT Real Time 
S-CCPCH Secondary CCPCH 
SCH Synchronisation Channel 
SCTD Space Code Transmit Diversity 
SF Spreading Factor 
SFN Cell System Frame Number 
STTD Space Time Transmit Diversity 
TCH Traffic Channel 
TDD Time Division Duplex 
TDMA Time Division Multiple Access 
TFC Transport Format Combination 
TFCI Transport Format Combination Indicator 
TFI Transport Format Indicator 
TPC Transmitter Power Control 
TrCH Transport Channel 
TSTD Time Switched Transmit Diversity 
TTI Transmission Time Interval 
UE User Equipment 
UL Uplink 
UMTS Universal Mobil Telecommunications System 
USCH Uplink Shared Channel 
UTRAN UMTS Terrestrial Radio Access Network 
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5.3.1.3 P-CCPCH Training sequences 

The training sequences, i.e. midambles, as described in subclause 5.2.3 are used for the P-CCPCH. For those timeslots 
in which the P-CCPCH is transmitted, the midambles m(1) and m(2) are reserved for P-CCPCH in order to support Block 
STTD Space Code Transmit Diversity (SCTD) antenna diversity and the beacon function, see 5.4 and 5.5. The use of 
midambles depends on whether SCTD Block STTD 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. The maximum number KCell 
of midambles in a cell may be 4, 8 or 16. 

- If SCTD Block STTD antenna diversity is applied to P-CCPCH, m(1) is used for the first antenna and m(2) is 
used for the diversity antenna. The maximum number KCell of midambles in a cell may be 8 or 16. The case of 4 
midambles is not allowed for SCTD Block STTD. 
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5.3.7 The Paging Indicator Channel (PICH) 

The Paging Indicator Channel (PICH) is a physical channel used to carry the paging indicators. 

5.3.7.1 Mapping of Paging Indicators to the PICH bits 

Figure 15 depicts the structure of a PICH burst and the numbering of the bits within the burst. The same burst type is 
used for the PICH in every cell. NPIB bits in a normal burst of type 1 or 2 are used to carry the paging indicators, where 
NPIB depends on the burst type: NPIB=240 for burst type 1 and NPIB=272 for burst type 2. The bits sNPIB+1,..., sNPIB+4 
adjacent to the midamble are reserved for possible future use. 

Bits for Page Indication Reserved Bits Bits for Page Indication

s1 s3 sNPIB-1 sNPIB+1 sNPIB+3 sNPIB+2 sNPIB+4 s2 s4 sNPIB

..... Midamble ..... Guard Period

1 Time Slot
 

Figure 15: Transmission and numbering of paging indicator carrying bits in a PICH burst 

Each paging indicator Pq in one time slot is mapped to the bits {s2Lpi*q+1,...,s2Lpi*(q+1)} within this time slot. Thus, due to 
the interleaved transmission of the bits half of the symbols used for each paging indicator are transmitted in the first 
data part, and the other half of the symbols are transmitted in the second data part, as exemplary shown in figure 16 for 
a paging indicator length LPI of 4 symbols. 
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Figure 16: Example of mapping of paging indicators on PICH bits for LPI=4 

The setting of the paging indicators and the corresponding PICH bits (including the reserved ones) is described in [7]. 

In each radio frame, NPI paging indicators are transmitted, using LPI=2, LPI=4 or LPI=8 symbols. The number of paging 
indicators NPI per radio frame is given by the paging indicator length and the burst type, which are both known by 
higher layer signalling. In table 7 this number is shown for the different possibilities of burst types and paging indicator 
lengths. 

Table 7: Number NPI of paging indicators per time slot for the different burst types and paging 
indicator lengths LPI 

 LPI=2 LPI=4 LPI=8 
Burst Type 1 NPI=60 NPI=30 NPI=15 
Burst Type 2 NPI=68 NPI=34 NPI=17 

 

5.3.7.2 Structure of the PICH over multiple radio frames 

As shown in figure 17, the paging indicators of NPICH consecutive frames form a PICH block, NPICH is configured by 
higher layers. Thus, NP=NPICH*NPI paging indicators are transmitted in each PICH block. 
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1 PICH Block

P0, ..., PNPI-1 P0, ..., PNPI-1 ........ P0, ..., PNPI-1 P0, ..., PNPI-1

Frame #n 0 1 NPICH-2 NPICH-1
 

Figure 17: Structure of a PICH block 

The value PI (PI = 0, ..., NP-1) calculated by higher layers for use for a certain UE, see [15], is associated to the paging 
indicator Pq in the nth frame of one PICH block, where q is given by 

q = PI mod NPI 

and n is given by 

n = PI div NPI. 

The PI bitmap in the PCH data frames over Iub contains indication values for all possible higher layer PI values, see 
[17]. Each bit in the bitmap indicates if the paging indicator Pq associated with that particular PI shall be set to 0 or 1. 
Hence, the calculation in the formulas above is to be performed in Node B to make the association between PI and Pq. 

5.3.7.3. PICH Training sequences 

The training sequences, i.e. midambles for the PICH are generated as described in subclause 5.2.3. The allocation of 
midambles depends on whether SCTD is applied to the PICH.  

- If  no antenna diversity is applied the PICH the midambles can be allocated as described in subclause 5.6.  

- If SCTD antenna diversity is applied to the PICH the allocation of midambles shall be as described in [9]. 

5.4 Transmit Diversity for DL Physical Channels 
Table 8 summarizes the different transmit diversity schemes for different downlink physical channel types that are 
described in [9]. 

Table 8: Application of Tx diversity schemes on downlink physical channel types 
"X" – can be applied, "–" – must not be applied 

Physical channel type Open loop TxDiversity Closed loop TxDiversity 
 TSTD SCTD Block 

STTD 
 

P-CCPCH – X – 
SCH X – – 
DPCH – – X 
PDSCH – – X 
PICH - X - 

5.5 Beacon characteristics of physical channels 
For the purpose of measurements, physical channels at particular locations (time slot, code) shall have particular 
physical characteristics, called beacon characteristics. Physical channels with beacon characteristics are called beacon 
channels. The locations of the beacon channels are called beacon locations. The ensemble of beacon channels shall 
provide the beacon function, i.e. a reference power level at the beacon locations, regularly existing in each radio frame. 
Thus, beacon channels must be present in each radio frame. 
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5.5.1 Location of beacon channels 

The beacon locations are determined by the SCH and depend on the SCH allocation case, see subclause 5.3.4: 

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

16
 

 

k
Qc  and to TS#k, k=0,…,14. 

Case 2) The beacon function shall be provided by the physical channels that are allocated to channelisation code 
)1(

16
 

 

k
Qc  and to TS#k and TS#k+8, k=0,…,6. 

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

5.5.2 Physical characteristics of beacon channels 

The beacon channels shall have the following physical characteristics. They: 

- are transmitted with reference power; 

- are transmitted without beamforming; 

- use burst type 1; 

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

- midambles m(9) and m(10) are always left unused in this time slot, if 16 midambles are allowed in that cell. 

Note that in the time slot where the P-CCPCH is transmitted only the midambles m(1) to m(8) shall be used, see 5.6.1. 
Thus, midambles m(9) and m(10) are always left unused 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 Block STTD antenna diversity is applied to the P-CCPCH and PICH , all the reference power of any 
beacon channel is allocated to m(1). 

- If SCTD Block STTD antenna diversity is applied to the P-CCPCH and PICH  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 m(2) is used for the diversity antenna. SCTD is applied to the P-CCPCH and PICH Block STTD  
encoding is used for the data in P-CCPCH, see [9]; for all other beacon channels identical spread data sequences 
are transmitted on both antennas. 

 

5.7 Midamble Transmit Power 
There shall be no offset between the sum of the powers allocated to all midambles in a timeslot and the sum of the 
powers allocated to the data symbol fields. The transmit power within a timeslot is hence constant. 

The midamble transmit power of beacon channels is equal to the reference power. If  SCTD Block STTD is used for the 
P-CCPCH, the reference power is equally divided between the midambles m(1) and m(2). 

The midamble transmit power of all other physical channels depends on the midamble allocation scheme used. The 
following rules apply 

- In case of Default Midamble Allocation, every midamble is transmitted with the same power as the associated 
codes. 

- In case of Common Midamble Allocation in the downlink, the transmit power of this common midamble is such 
that there is no power offset between the data parts and the midamble part of the overall transmit signal within 
one time slot. 
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- In case of UE Specific Midamble Allocation, the transmit power of the UE specific midamble is such that there 
is no power offset between the data parts and the midamble part of every user within one time slot. 

The following figure depicts the midamble powers for the different channel types and midamble allocation schemes. 
For the UE Specific Midamble Allocation, as an example, code 1 and code 2 are both assigned to UE 1, whereas to UE 
m is assigned only the code n. 
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Figure 18: Midamble powers for the different midamble allocation schemes 
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3 Abbreviations 
For the purposes of the present document, the following abbreviations apply: 

BCH Broadcast Channel 
CCPCH Common Control Physical Channel 
CCTrCH Coded Composite Transport Channel 
CDMA Code Division Multiple Access 
DCH Dedicated Channel 
DL Downlink 
DPCH Dedicated Physical Channel 
DRX Discontinuous Reception 
DSCH Downlink Shared Channel 
DTX Discontinuous Transmission 
DwPCH Downlink Pilot Channel 
DwPTS Downlink Pilot Time Slot 
FACH Forward Access Channel 
FDD Frequency Division Duplex 
FEC Forward Error Correction 
GP Guard Period 
GSM Global System for Mobile Communication 
MIB Master Information Block 
NRT Non-Real Time 
OVSF Orthogonal Variable Spreading Factor 
P-CCPCH Primary CCPCH 
PCH Paging Channel 
PDSCH Physical Downlink Shared Channel 
PI Paging Indicator (value calculated by higher layers) 
PICH Page Indicator Channel 
Pq Paging Indicator (indicator set by physical layer) 
PRACH Physical Random Access Channel 
PUSCH Physical Uplink Shared Channel 
RACH Random Access Channel 
RF Radio Frame 
RT Real Time 
S-CCPCH Secondary CCPCH 
SCH Synchronisation Channel 
SCTD Space Code Transmit Diversity 
SF Spreading Factor 
SFN Cell System Frame Number 
STTD Space Time Transmit Diversity 
TCH Traffic Channel 
TDD Time Division Duplex 
TDMA Time Division Multiple Access 
TFC Transport Format Combination 
TFCI Transport Format Combination Indicator 
TFI Transport Format Indicator 
TPC Transmitter Power Control 
TrCH Transport Channel 
TSTD Time Switched Transmit Diversity 
TTI Transmission Time Interval 
UE User Equipment 
UL Uplink 
UMTS Universal Mobil Telecommunications System 
UpPTS Uplink Pilot Time Slot 
UpPCH Uplink Pilot Channel 
USCH Uplink Shared Channel 
UTRAN UMTS Terrestrial Radio Access Network 
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5.3.1.3 P-CCPCH Training sequences 

The training sequences, i.e. midambles, as described in subclause 5.2.3 are used for the P-CCPCH. For those timeslots 
in which the P-CCPCH is transmitted, the midambles m(1) and m(2) are reserved for P-CCPCH in order to support Block 
STTD Space Code transmit Diversity (SCTD) antenna diversity and the beacon function, see 5.4 and 5.5. The use of 
midambles depends on whether SCTD Block STTD 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. The maximum number KCell 
of midambles in a cell may be 4, 8 or 16. 

- If SCTD Block STTD antenna diversity is applied to P-CCPCH, m(1) is used for the first antenna and m(2) is used 
for the diversity antenna. The maximum number KCell of midambles in a cell may be 8 or 16. The case of 4 
midambles is not allowed for SCTD  Block STTD. 
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5.3.7 The Paging Indicator Channel (PICH) 

The Paging Indicator Channel (PICH) is a physical channel used to carry the paging indicators. 

5.3.7.1 Mapping of Paging Indicators to the PICH bits 

Figure 15 depicts the structure of a PICH burst and the numbering of the bits within the burst. The same burst type is 
used for the PICH in every cell. NPIB bits in a normal burst of type 1 or 2 are used to carry the paging indicators, where 
NPIB depends on the burst type: NPIB=240 for burst type 1 and NPIB=272 for burst type 2. The bits sNPIB+1,..., sNPIB+4 
adjacent to the midamble are reserved for possible future use. 

Bits for Page Indication Reserved Bits Bits for Page Indication

s1 s3 sNPIB-1 sNPIB+1 sNPIB+3 sNPIB+2 sNPIB+4 s2 s4 sNPIB

..... Midamble ..... Guard Period

1 Time Slot
 

Figure 15: Transmission and numbering of paging indicator carrying bits in a PICH burst 

Each paging indicator Pq in one time slot is mapped to the bits {s2Lpi*q+1,...,s2Lpi*(q+1)} within this time slot. Thus, due to 
the interleaved transmission of the bits half of the symbols used for each paging indicator are transmitted in the first 
data part, and the other half of the symbols are transmitted in the second data part, as exemplary shown in figure 16 for 
a paging indicator length LPI of 4 symbols. 
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Figure 16: Example of mapping of paging indicators on PICH bits for LPI=4 

The setting of the paging indicators and the corresponding PICH bits (including the reserved ones) is described in [7]. 

In each radio frame, NPI paging indicators are transmitted, using LPI=2, LPI=4 or LPI=8 symbols. The number of paging 
indicators NPI per radio frame is given by the paging indicator length and the burst type, which are both known by 
higher layer signalling. In table 7 this number is shown for the different possibilities of burst types and paging indicator 
lengths. 

Table 7: Number NPI of paging indicators per time slot for the different burst types and paging 
indicator lengths LPI 

 LPI=2 LPI=4 LPI=8 
Burst Type 1 NPI=60 NPI=30 NPI=15 
Burst Type 2 NPI=68 NPI=34 NPI=17 

 

5.3.7.2 Structure of the PICH over multiple radio frames 

As shown in figure 17, the paging indicators of NPICH consecutive frames form a PICH block, NPICH is configured by 
higher layers. Thus, NP=NPICH*NPI paging indicators are transmitted in each PICH block. 
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1 PICH Block

P0, ..., PNPI-1 P0, ..., PNPI-1 ........ P0, ..., PNPI-1 P0, ..., PNPI-1

Frame #n 0 1 NPICH-2 NPICH-1
 

Figure 17: Structure of a PICH block 

The value PI (PI = 0, ..., NP-1) calculated by higher layers for use for a certain UE, see [15], is associated to the paging 
indicator Pq in the nth frame of one PICH block, where q is given by 

q = PI mod NPI 

and n is given by 

n = PI div NPI. 

The PI bitmap in the PCH data frames over Iub contains indication values for all possible higher layer PI values, see 
[17]. Each bit in the bitmap indicates if the paging indicator Pq associated with that particular PI shall be set to 0 or 1. 
Hence, the calculation in the formulas above is to be performed in Node B to make the association between PI and Pq. 

 

5.3.7.3. PICH Training sequences 

The training sequences, i.e. midambles for the PICH.are generated as described in subclause 5.2.3. The allocation of 
midambles depends on whether SCTD is applied to the PICH. 

- If  no antenna diversity is applied the PICH the midambles can be allocated as described in subclause 5.6.  

- If SCTD antenna diversity is applied to the PICH the allocation of midambles shall be as described in [9].    

 

 



CR page 7 

5.4 Transmit Diversity for DL Physical Channels 
Table 8 summarizes the different transmit diversity schemes for different downlink physical channel types that are 
described in [9]. 

Table 8: Application of Tx diversity schemes on downlink physical channel types 
"X" – can be applied, "–" – must not be applied 

Physical channel type Open loop TxDiversity Closed loop TxDiversity 
 TSTD SCTD Block 

STTD 
 

P-CCPCH – X – 
SCH X – – 
DPCH – – X 
PDSCH – – X 
PICH  - X - 
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5.5.2 Physical characteristics of beacon channels 

The beacon channels shall have the following physical characteristics. They: 

- are transmitted with reference power; 

- are transmitted without beamforming; 

- use burst type 1; 

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

- midambles m(9) and m(10) are always left unused in this time slot, if 16 midambles are allowed in that cell. 

Note that in the time slot where the P-CCPCH is transmitted only the midambles m(1) to m(8) shall be used, see 5.6.1. 
Thus, midambles m(9) and m(10) are always left unused 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 Block STTD antenna diversity is applied to the P-CCPCH, and PICH  all the reference power of any 
beacon channel is allocated to m(1). 

- If SCTD Block STTD antenna diversity is applied to the P-CCPCH and PICH  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 m(2) is used for the diversity antenna. SCTD is applied to the P-CCPCH and PICH. Block STTD 
encoding is used for the data in P-CCPCH, see [9]; for all other beacon channels identical spread data sequences 
are transmitted on both antennas. 
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5.7 Midamble Transmit Power 
There shall be no offset between the sum of the powers allocated to all midambles in a timeslot and the sum of the 
powers allocated to the data symbol fields. The transmit power within a timeslot is hence constant. 

The midamble transmit power of beacon channels is equal to the reference power. If SCTD Block STTD is used for the 
P-CCPCH, the reference power is equally divided between the midambles m(1) and m(2). 

The midamble transmit power of all other physical channels depends on the midamble allocation scheme used. The 
following rules apply 

- In case of Default Midamble Allocation, every midamble is transmitted with the same power as the associated 
codes. 

- In case of Common Midamble Allocation in the downlink, the transmit power of this common midamble is such 
that there is no power offset between the data parts and the midamble part of the overall transmit signal within 
one time slot. 

- In case of UE Specific Midamble Allocation, the transmit power of the UE specific midamble is such that there 
is no power offset between the data parts and the midamble part of every user within one time slot. 

The following figure 18 depicts the midamble powers for the different channel types and midamble allocation schemes. 
For the UE Specific Midamble Allocation, as an example, code 1 and code 2 are both assigned to UE 1, whereas to UE 
m is assigned only the code n. 
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Figure 18: Midamble powers for the different midamble allocation schemes 
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5.7 Midamble Transmit Power 
There shall be no offset between the sum of the powers allocated to all midambles in a timeslot and the sum of the 
powers allocated to the data symbol fields. The transmit power within a timeslot is hence constant. 

The midamble transmit power of beacon channels is equal to the reference power. If Block STTD is used for the P-
CCPCH, the reference power is equally divided between the midambles m(1) and m(2). 

The midamble transmit power of all other physical channels depends on the midamble allocation scheme used. The 
following rules apply 

- In case of Default Midamble Allocation, every midamble is transmitted with the same power as the associated 
codes. 

- In case of Common Midamble Allocation in the downlink, the transmit power of this common midamble is such 
that there is no power offset between the data parts and the midamble part of the overall transmit signal within 
one time slot. 

- In case of UE Specific Midamble Allocation, the transmit power of the UE specific midamble is such that there 
is no power offset between the data parts and the midamble part of every user within one time slot. 

The following figure depicts the midamble powers for the different channel types and midamble allocation schemes.  

Note 1: In figure 18, the codes c(1) to c(16) represent the set of usable codes and not the set of used codes. 

Note 2: The common midamble allocation and the midamble allocation by higher layers are not applicable in those 
beacon time slots, in which the P-CCPCH is located, see section 5.6.1.  

 For the UE Specific Midamble Allocation, as an example, code 1 and code 2 are both assigned to UE 1, whereas to UE 
m is assigned only the code n. 
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Figure 18: Midamble powers for the different midamble allocation schemes 
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5.7 Midamble Transmit Power 
There shall be no offset between the sum of the powers allocated to all midambles in a timeslot and the sum of the 
powers allocated to the data symbol fields. The transmit power within a timeslot is hence constant. 

The midamble transmit power of beacon channels is equal to the reference power. If Block STTD is used for the P-
CCPCH, the reference power is equally divided between the midambles m(1) and m(2). 

The midamble transmit power of all other physical channels depends on the midamble allocation scheme used. The 
following rules apply 

- In case of Default Midamble Allocation, every midamble is transmitted with the same power as the associated 
codes. 

- In case of Common Midamble Allocation in the downlink, the transmit power of this common midamble is such 
that there is no power offset between the data parts and the midamble part of the overall transmit signal within 
one time slot. 

- In case of UE Specific Midamble Allocation, the transmit power of the UE specific midamble is such that there 
is no power offset between the data parts and the midamble part of every user within one time slot. 

The following figure depicts the midamble powers for the different channel types and midamble allocation schemes.  

Note 1: In figure 18, the codes c(1) to c(16) represent the set of usable codes and not the set of used codes. 

Note 2: The common midamble allocation and the midamble allocation by higher layers are not applicable in those 
beacon time slots, in which the P-CCPCH is located, see section 5.6.1.  

 For the UE Specific Midamble Allocation, as an example, code 1 and code 2 are both assigned to UE 1, whereas to UE 
m is assigned only the code n. 
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Figure 18: Midamble powers for the different midamble allocation schemes 


	CRs to 25221-RP010741-table.doc
	25221CR064r1 (R1-01-1271).doc
	25221CR065r1 (R1-01-1271).doc
	25221CR066    (R1-01-1110).doc
	25221CR067    (R1-01-1110).doc

