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5.3.4 The synchronisation channel (SCH) 

In TDD mode code group of a cell can be derived from the synchronisation 
channel. In order not to limit the uplink/downlink asymmetry the SCH is mapped 
on one or two downlink slots per frame only. 
There are two cases of SCH and P-CCPCH allocation as follows: 

Case 1) SCH and P-CCPCH allocated in TS#k, k=0….14 

Case 2) SCH allocated in two TS: TS#k and TS#k+8, k=0…6; P-CCPCH allocated in TS#k. 

The position of SCH (value of k) in frame can change on a long term basis in any 
case. 
Due to this SCH scheme, the position of P-CCPCH is known from the SCH. 
Figure 14 is an example for transmission of SCH, k=0, of Case 2. 
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Figure 14: Scheme for Synchronisation channel SCH consisting of one primary sequence 
Cp and 3 parallel secondary sequences Cs,i in slot k and k+8 (example for k=0 in Case 2) 

 

As depicted in figure 14, the SCH consists of a primary and three secondary 
code sequences with each 256 chips lengthlong. The primary and secondary 
code sequences are defined in [8] clause 7 ’Synchronisation codes’. 
Due to mobile to mobile interference, it is mandatory for public TDD systems to 
keep synchronisation between base stations. As a consequence of this, a 
capture effect concerning SCH can arise. The time offset toffset,n enables the 
system to overcome the capture effect. 
The time offset toffset,n is one of 32 values, depending on the cell parameter, thus 
on the code group of the cell, n, cf. ‘table 6 Mapping scheme for Cell Parameters, 
Code Groups, Scrambling Codes, Midambles and toffset’ in [8]. Note that the cell 
parameter will change from frame to frame, cf. ‘Table 7 Alignment of cell 
parameter cycling and system frame number’ in [8], but the cell will belong to 
only one code group and thus have one time offset toffset,n.The exact value for 
toffset,n, regarding column ‘Associated toffset’ in table 6 in [8] is given by: 
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Please note that � �x  denotes the largest integer number less or equal to x and 
that Tc denotes the chip duration. 
 



 

 

6.2.1 The Broadcast Channel (BCH) 

The BCH is mapped onto the P-CCPCH. The secondary SCH codes indicates in 
which timeslot a mobile can find the P-CCPCH containing BCH. 
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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 bNPIBsNPIB+1,..., 
bNPIBsNPIB+4+3 adjacent to the midamble are reserved for possible future use. They shall be set to 0 and transmitted with 
the same power as the paging indicator carrying bits. 

Bits for Paging Indication Reserved Bits Bits for Paging Indication

b0 b1 bNPIB/2-1 bNPIB bNPIB+1 bNPIB+2 bNPIB+3 bNPIB/2 bNPIB/2+1 bNPIB-1

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

1 Time Slot
 

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 17 for 
a paging indicator length LPI of 4 symbols. 

Midamble
(256 Chips)

GP

2560T
C

P0 P33

2 unused
symbols

.... ....

   

Midamble
(512 Chips)

GP

2560T
C

P0 P29

2 unused
symbols

.... ....

 

Figure 16: Example of mapping of paging indicators on PICH bits for L  PI=4 

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

In each radio frametime slot, NPI paging indicators are transmitted, using LPI=2, LPI=4 or LPI=8 symbols. LPI is called 
the paging indicator length. The number of paging indicators NPI per time slotradio frame is given by the paging 
indicator length and the burst type, which are both known by higher layer signalling. In table 8 this number is shown for 
the different possibilities of burst types and paging indicator lengths. 
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Table 8: 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 16, 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. 

1 PICH Block

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

Frame #n 0 1 NPICH-2 NPICH-1
 

Figure 176: 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 
[16]. 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. 

The paging indicator Pq in one time slot is mapped to the bits {bLpi*q,...,bLpi*q+Lpi-1,bNPIB/2+Lpi*q,...,bNPIB/2+Lpi*q+Lpi-1} within 
this time slot, as exemplary shown in figure 17. Thus, half of the LPI symbols used for each paging indicator are 
transmitted in the first data part, and the other half of the LPI symbols are transmitted in the second data part. 

The coding of the paging indicator Pq is given in [7]. 
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Figure 17: Example of mapping of paging indicators on PICH bits for LPI=4 
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5.3.5 Physical Uplink Shared Channel (PUSCH) 

The USCH as desribed in subclause 4.1.2 is mapped onto one or more physical uplink shared channels (PUSCH). 
Timing advance, as described in [9], subclause 4.3, is applied to the PUSCH. 

For Physical Uplink Shared Channel (PUSCH) the burst structure of DPCH as described in subclause 5.2 shall be used. 
User specific physical layer parameters like power control, timing advance or directive antenna settings are derived 
from the associated channel (FACH or DCH). PUSCH provides the possibility for transmission of TFCI in uplink. 

5.3.5.1 PUSCH Spreading 

The spreading factors that can be applied to the PUSCH are SF = 1, 2, 4, 8, 16 as described in subclause 5.2.1.2. 

5.3.5.2 PUSCH Burst Types 

Burst types 1, 2 or 3 as described in subclause 5.2.2 can be used for PUSCH. TFCI and TPC can be transmitted on the 
PUSCH. 

5.3.5.3 PUSCH Training Sequences 

The training sequences as desribed in subclause 5.2.3 are used for the PUSCH. 

5.3.5.4 UE Selection 

The UE that shall transmit on the PUSCH is selected by higher layer signalling. 

5.3.6 Physical Downlink Shared Channel (PDSCH) 

The DSCH as desribed in subclause 4.1.2 is mapped onto one or more physical downlink shared channels (PDSCH). 

For Physical Downlink Shared Channel (PDSCH) the burst structure of DPCH as described in subclause 5.2 shall be 
used. User specific physical layer parameters like power control or directive antenna settings are derived from the 
associated channel (FACH or DCH). PDSCH provides the possibility for transmission of TFCI in downlink. 

5.3.6.1 PDSCH Spreading 

The PDSCH uses either spreading factor SF = 16 or SF = 1 as described in subclause 5.2.1.1. 

5.3.6.2 PDSCH Burst Types 

Burst types 1 or 2 as described in subclause 5.2.2 can be used for PDSCH. TFCI can be transmitted on the PDSCH. 

5.3.6.3 PDSCH Training Sequences 

The training sequences as described in subclause 5.2.3 are used for the PDSCH. 

5.3.6.4 UE Selection 

To indicate to the UE that there is data to decode on the DSCH, three signalling methods are available: 

1) using the TFCI field of the associated channel or PDSCH; 

2) using on the DSCH user specific midamble derived from the set of midambles used for that cell; 

3) using higher layer signalling. 

When the midamble based method is used, the UE specific midamble allocation method shall be employed (see 
subclause 5.6), and the UE shall decode the PDSCH if the PDSCH was transmitted with the midamble assigned to the 
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UE by UTRAN, see 5.5.1.1.2. For this method no other physical channels may use the same time slot as the PDSCH 
and only one UE may share the PDSCH time slot within one TTIat the same time. 

 

Note: From the above mentioned signalling methods, only the higher layer signalling method is supported by higher 
layers in R99. 

5.3.7 The Paging Indicator Channel (PICH) 

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

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 bNPIB,..., bNPIB+3 
adjacent to the midamble are reserved for possible future use. They shall be set to 0 and transmitted with the same 
power as the paging indicator carrying bits. 

Bits for Paging Indication Reserved Bits Bits for Paging Indication

b0 b1 bNPIB/2-1 bNPIB bNPIB+1 bNPIB+2 bNPIB+3 bNPIB/2 bNPIB/2+1 bNPIB-1

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

1 Time Slot
 

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

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

Table 8: 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 

 

As shown in figure 16, 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. 

1 PICH Block

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

Frame #n 0 1 NPICH-2 NPICH-1
 

Figure 16: 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 
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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 
[16]. 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. 

The paging indicator Pq in one time slot is mapped to the bits {bLpi*q,...,bLpi*q+Lpi-1,bNPIB/2+Lpi*q,...,bNPIB/2+Lpi*q+Lpi-1} within 
this time slot, as exemplary shown in figure 17. Thus, half of the LPI symbols used for each paging indicator are 
transmitted in the first data part, and the other half of the LPI symbols are transmitted in the second data part. 

The coding of the paging indicator Pq is given in [7]. 
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Figure 17: Example of mapping of paging indicators on PICH bits for LPI=4 

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

Table 9: 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 Block STTD  
P-CCPCH – X – 
SCH X – – 
DPCH – – X 
PDSCH – – X 
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5.3.4 The synchronisation channel (SCH) 

In TDD mode code group of a cell can be derived from the synchronisation channel. In order not to limit the 
uplink/downlink asymmetry the SCH is mapped on one or two downlink slots per frame only. 

There are two cases of SCH and P-CCPCH allocation as follows: 

Case 1) SCH and P-CCPCH allocated in TS#k, k=0….14 

Case 2) SCH allocated in two TS: TS#k and TS#k+8, k=0…6; P-CCPCH allocated in TS#k. 

The position of SCH (value of k) in frame can change on a long term basis in any case. 

Due to this SCH scheme, the position of P-CCPCH is known from the SCH. 

Figure 14 is an example for transmission of SCH, k=0, of Case 2. 
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P/3

P/3

t offset , n

Time slot = 2560*TC

1 Frame = 10 ms

256 chips

.   .

.

Cs,i � {C0, C1, C3, C4, C5, C6, C8, C10, C12, C13, C14,C15 }, i=1,2,3; see [8]
 

Figure 14: Scheme for Synchronisation channel SCH consisting of one primary sequence Cp and 3 
parallel secondary sequences Cs,i in slot k and k+8 (example for k=0 in Case 2) 

As depicted in figure 14, the SCH consists of a primary and three secondary code sequences with 256 chips length. The 
primary and secondary code sequences are defined in [8] clause 7 'Synchronisation codes'. 

Due to mobile to mobile interference, it is mandatory for public TDD systems to keep synchronisation between base 
stations. As a consequence of this, a capture effect concerning SCH can arise. The time offset toffset enables the system 
to overcome the capture effect. 

The time offset toffset is one of 32 values, depending on the cell parameter, thus on the code group of the cell, cf. ‘table 6 
Mapping scheme for Cell Parameters, Code Groups, Scrambling Codes, Midambles and toffset’ in [8]. Note that the cell 
parameter will change from frame to frame, cf. ‘Table 7 Alignment of cell parameter cycling and system frame number’ 
in [8], but the cell will belong to only one code group and thus have one time offset toffset. The exact value for toffset, 
regarding column ‘Associated toffset’ in table 6 in [8] is given by: 
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Please note that � �x  denotes the largest integer number less or equal to x and that Tc denotes the chip duration. 
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5.2.2.5 Transmission of TPC 

All burst types 1, 2 and 3 for dedicated channels provide the possibility for transmission of TPC in uplink. 

The transmission of TPC is done in the data parts of the traffic burst. Independent of the SF that is applied to the data 
symbols in the burst, the data in the TPC field are always spread with SF=16 using the channelisation code in the lowest 
branch of the allowed OVSF sub tree, as depicted in [8]. Hence the midamble structure and length is not changed. The 
TPC information is to be transmitted directly after the midamble. Figure 10 shows the position of the TPC in a traffic 
burst. 

For every user the TPC information shall be transmitted at least once per transmitted frame. If TFCI is applied for a 
CCTrCH, TPC shall be transmitted with the same channelization codes and in the same timeslots as TFCI. If no TFCI is 
applied for a CCTrCH, TPC shall be transmitted using the first allocated channelisation code and the first allocated 
timeslot, according to the order in the higher layer allocation message. 

Data symbols Midamble Data symbols GP

TPC  symbol

512/256 chips

2560*Tc  

Figure 11: Position of TPC information in the traffic burst 

The length of the TPC command is one symbol. The relationship between the TPC symbol and the TPC command is 
shown in table 4a. 

Table 4a: TPC bit pattern 

TPC Bits TPC command Meaning 
00 ’Down’ Decrease Tx Power 
11 ’Up’ Increase Tx Power 
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5 Physical channels 
All physical channels take three-layer structure with respect to timeslots, radio frames and system frame numbering 
(SFN), see [14]. Depending on the resource allocation, the configuration of radio frames or timeslots becomes different. 
All physical channels need a guard periodsymbols in every timeslot. The time slots are used in the sense of a TDMA 
component to separate different user signals in the time and the code domain. The physical channel signal format is 
presented in figure 1.  

A physical channel in TDD is a burst, which is transmitted in a particular timeslot within allocated Radio Frames. The 
allocation can be continuous, i.e. the time slot in every frame is allocated to the physical channel or discontinuous, i.e. 
the time slot in a subset of all frames is allocated only. A burst is the combination of twoa data parts, a midamble part 
and a guard period. The duration of a burst is one time slot. Several bursts can be transmitted at the same time from one 
transmitter. In this case, the data parts must use different OVSF channelisation codes, but the same scrambling code. 
The midamble parts has to use the same basic midamble code, but can use different midamblesare either identicaly or 
differently shifted versions of a cell-specific basic midamble code, see section 5.2.3. 

frame #i frame #i+1

timeslot #0 timeslot #1 timeslot #2 timeslot #13 timeslot #14

Radio Frame (10ms)

Time Slot (2560*Tc)

 

Figure 1: Physical channel signal format 

The data part of the burst is spread with a combination of channelisation code and scrambling code. The channelisation 
code is a OVSF code, that can have a spreading factor of 1, 2, 4, 8, or 16. The data rate of the physical channel is 
depending on the used spreading factor of the used OVSF code. 

The midamble part of the burst can contain two different types of midambles: a short one of length 256 chips, or a long 
one of 512 chips. The data rate of the physical channel is depending on the used midamble length. 

So a physical channel is defined by frequency, timeslot, channelisation code, burst type and Radio Frame allocation. 
The scrambling code and the basic midamble code are broadcast and may be constant within a cell. When a physical 
channel is established, a start frame is given. The physical channels can either be of infinite duration, or a duration for 
the allocation can be defined. 
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5.2.2.4 Transmission of TFCI 

All burst types 1, 2 and 3 provide the possibility for transmission of TFCI. 

The transmission of TFCI is negotiated at call setup and can be re-negotiated during the call. For each CCTrCH it is 
indicated by higher layer signalling, which TFCI format is applied. Additionally for each allocated timeslot it is 
signalled individually whether that timeslot carries the TFCI or not. If a time slot contains the TFCI, then it is always 
transmitted using the first allocated channelisation code in the timeslot, according to the order in the higher layer 
allocation message. 

The transmission of TFCI is done in the data parts of the respective physical channel. Independent of the SF that is 
applied to the data symbols in the burst, the data in the TFCI field are always spread with SF=16 using the 
channelisation code in the lowest branch of the allowed OVSF sub tree, as depicted in [8]. Hence the midamble 
structure and length is not changed. The TFCI information is to be transmitted directly adjacent to the midamble, 
possibly after the TPC. Figure 6 shows the position of the TFCI in a traffic burst in downlink. Figure 7 shows the 
position of the TFCI in a traffic burst in uplink. 

Data symbols Midamble Data symbols GP

1st part of  TFCI

512/256 chips

2560*Tc

2nd part of  TFCI

 

Figure 7: Position of TFCI information in the traffic burst in case of downlink 

 

Data symbols Midamble Data symbols GP

512/256 chips

2560*Tc

TPC

1st part of  TFCI 2nd part of  TFCI

 

Figure 8: Position of TFCI information in the traffic burst in case of uplink 

Two examples of TFCI transmission in the case of multiple DPCHs used for a connection are given in the Figure 8 and 
Figure 9 below. Combinations of the two schemes shown are also applicable. 
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Figure 9: Example of TFCI transmission with physical channels multiplexed in code domain 
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Figure 10: Example of TFCI transmission with physical channels multiplexed in time domain 

In case the Node B receives an invalid TFI combination on the DCHs mapped to one CCTrCH the procedure described 
in [16] shall be applied. According to this procedure DTX shall be applied to all DPCHs to which the CCTrCH is 
mapped to. 
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5.2.3 Training sequences for spread bursts 

In this subclause, the training sequences for usage as midambles in burst type 1, 2 and 3 (see subclause 5.2.2) are 
defined. The training sequences, i.e. midambles, of different users active in the same cell and same time slot are 
cyclically shifted versions of one cell-specific single basic midamble code. The applicable basic midamble codes are 
given in Annex A.1 and A.2. As different basic midamble codes are required for different burst formats, the Annex A.1 
shows the basic midamble codes mPL for burst type 1 and 3, and Annex and A.2 shows mPS for burst type 2. It should be 
noted that burst type 2 must not be mixed with burst type 1 or 3 in the same timeslot of one cell. 

The basic midamble codes in Annex A.1 and A.2 are listed in hexadecimal notation. The binary form of the basic 
midamble code shall be derived according to table 5 below. 

Table 6: Mapping of 4 binary elements mi on a single hexadecimal digit 

4 binary elements 
mi  Mapped on hexadecimal digit 

-1 -1 -1 -1  0 
-1 -1 -1  1 1 
-1 -1  1 –1 2 
-1 -1  1  1 3 
-1  1 -1 –1 4 
-1  1 -1  1  5 
-1  1  1 –1 6 
-1  1  1  1 7 
 1 -1 -1 –1 8 
 1 -1 -1  1 9 
 1 -1  1 –1 A 
 1 -1  1  1 B 
 1  1 -1 –1 C 
 1  1 -1  1 D 
 1  1  1 –1 E 
 1  1  1  1 F 

 

For each particular basic midamble code, its binary representation can be written as a vector Pm : 

 � �Pmmm ,...,, 21P �m  (1) 

According to Annex A.1, the size of this vector Pm  is P=456 for burst type 1 and 3. Annex A.2 is setting P=192 for 

burst type 2. As QPSK modulation is used, the training sequences are transformed into a complex form, denoted as the 

complex vector Pm : 

 � �Pmmm ,...,, 21P �m  (2) 

The elements im  of Pm are derived from elements im  of Pm  using equation (3): 

 i
i

i mm �� )j(  for all Pi ,...,1�  (3) 

Hence, the elements im  of the complex basic midamble code are alternating real and imaginary.  

To derive the required training sequences (different shifts), this vector Pm  is periodically extended to the size: 

 � �KPWKLi m /)1’(max ����  (4) 

Notes on equation (4): 

- Lm : Midamble length 
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- K’ : Maximum number of different midamble shifts in a cell, when no intermediate shifts are used. This  
            value depends on the midamble length. 

- K  : Maximum number of different midamble shifts in a cell, when intermediate shifts are used, K=2K'.  
            This value depends on the midamble length. 

- W  : Shift between the midambles, when the number of midambles is K’. 

- K’, W and P taken from Annex A.1 or A.2 according to burst type and thus to length of midamble Lm 

- K=2K’ 

- �x� denotes the largest integer smaller or equal to x 

Allowed values for Lm, K’ and W are given in Annex A.1 and A.2. 

So we obtain a new vector m  containing the periodic basic midamble sequence: 

 � � ¬ ¼� �KPWKLi m
mmmmmm /)1’(2121 ,...,,,...,,

max ���
��m  (5) 

The first P elements of this vector m  are the same ones as in vector Pm , the following elements repeat the beginning: 

 Pii mm
�

�  for the subset max),...,1( iPi ��  (6) 

Using this periodic basic midamble sequence m  for each shiftuser k a midamble 
)(km  of length Lm is derived, which 

can be written as a shiftuser specific vector: 

 � �)()(
2

)(
1

)( ,...,, k
L

kkk

m
mmm�m  (7) 

The Lm midamble elements 
)(k

im  are generated for each midamble of the first K’ shiftsusers (k = 1,...,K’) based on: 

 WkKi
k

i mm )’(
)(

��

�  with mLi ,...,1�  and ’,...,1 Kk �  (8) 

The elements of midambles for the second K’ shiftsusers (k = (K’+1),...,K = (K’+1),...,2K’) are generated based on a 
slight modification of this formula introducing intermediate shifts: 

 ¬ ¼KPWkKi
k

i mm /)1(
)(

����
� with mLi ,...,1�  and 1,...,1’ ��� KKk  (9) 

 ¬ ¼KPWKi
k

i mm /)1’(
)(

���
� with mLi ,...,1�  and Kk �  (10) 

Whether intermediate shifts are allowed in a cell is signalled by higher layersbroadcast on the BCH. 

The midamble sequences derived according to equations (7) to (10) have complex values and are not subject to 

channelisation or scrambling process, i.e. the elements 
)(k

im  represent complex chips for usage in the pulse shaping 

process at modulation. 

The term ’a midamble code set’ or ’a midamble code family’ denotes K specific midamble codes 
)(km ; k=1,...,K, 

based on a single basic midamble code Pm  according to (1). 
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5.3.3 The physical random access channel (PRACH) 

The RACH as described in subclause 4.1.2 is mapped onto one or more uplink physical random access channels 
(PRACH). In such a way the capacity of RACH can be flexibly scaled depending on the operators need. 

This description of the physical properties of the PRACH also applies to bursts carrying other signaling or user traffic if 
they are scheduled on a time slot which is (partly) allocated to the RACH. 

5.3.3.1 PRACH Spreading 

The uplink PRACH uses either spreading factor SF=16 or SF=8 as described in subclause 5.2.1.21. The set of 
admissible spreading codes for use on the PRACH and the associated spreading factors are broadcast on the BCH 
(within the RACH configuration parameters on the BCH). 
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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. 
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5.2.2.4 Transmission of TFCI 

All burst types 1, 2 and 3 provide the possibility for transmission of TFCI. 

The transmission of TFCI is negotiated at call setup and can be re-negotiated during the call. For each CCTrCH it is 
indicated by higher layer signalling, which TFCI format is applied. Additionally for each allocated timeslot it is 
signalled individually whether that timeslot carries the TFCI or not.  The TFCI is always present in the first timeslot in a 
radio frame for each CCTrCH. If a time slot contains the TFCI, then it is always transmitted using the first allocated 
channelisation code in the timeslot, according to the order in the higher layer allocation message. 

The transmission of TFCI is done in the data parts of the respective physical channel. In DL the TFCI and data bits are 
subject to the same spreading procedure as depicted in [8]. In UL, iIndependent of the SF that is applied to the data 
symbols in the burst, the data in the TFCI field are always spread with SF=16 using the channelisation code in the 
lowest branch of the allowed OVSF sub tree, as depicted in [8]. Hence the midamble structure and length is not 
changed. The TFCI information is to be transmitted directly adjacent to the midamble, possibly after the TPC. Figure 6 
shows the position of the TFCI in a traffic burst in downlink. Figure 7 shows the position of the TFCI in a traffic burst 
in uplink. 

Data symbols Midamble Data symbols GP

1st part of  TFCI

512/256 chips

2560*Tc

2nd part of  TFCI

 

Figure 7: Position of TFCI information in the traffic burst in case of downlink 
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Figure 8: Position of TFCI information in the traffic burst in case of uplink 
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5.2.2.6.2 Uplink timeslot formats 

The uplink timeslot format depends on the spreading factor, midamble length, guard period length and on the number of 
the TFCI bits. Due to TPC, different amount of bits are mapped to the two data fields. The timeslot formats are depicted 
in the table 4b. 

 



 

Table 5b: Timeslot formats for the Uplink 

Slot 
Format 

# 

Spreadin
g Factor 

Midambl
e length 
(chips) 

Guard 
Period 
(chips) 

NTFCI 
(bits) 

NTPC 

(bits) 
Bits/sl

ot 
NData/Slo

t (bits) 
Ndata/data 

field(1) 

(bits) 

Ndata/data 

field(2) 
(bits) 

0 16 512 96 0 0 244 244 122 122 

1 16 512 96 0 2 244 242 122 120 

2 16 512 96 4 2 244 238 120 118 

3 16 512 96 8 2 244 234 118 116 

4 16 512 96 16 2 244 226 114 112 

5 16 512 96 32 2 244 210 106 104 

6 16 256 96 0 0 276 276 138 138 

7 16 256 96 0 2 276 274 138 136 

8 16 256 96 4 2 276 270 136 134 

9 16 256 96 8 2 276 266 134 132 

10 16 256 96 16 2 276 258 130 128 

11 16 256 96 32 2 276 242 122 120 

12 8 512 96 0 0 488 488 244 244 

13 8 512 96 0 2 486 484 244 240 

14 8 512 96 4 2 482 476 240 236 

15 8 512 96 8 2 478 468 236 232 

16 8 512 96 16 2 470 452 228 224 

17 8 512 96 32 2 454 420 212 208 

18 8 256 96 0 0 552 552 276 276 

19 8 256 96 0 2 550 548 276 272 

20 8 256 96 4 2 546 540 272 268 

21 8 256 96 8 2 542 532 268 264 

22 8 256 96 16 2 534 516 260 256 

23 8 256 96 32 2 518 484 244 240 

24 4 512 96 0 0 976 976 488 488 

25 4 512 96 0 2 970 968 488 480 

26 4 512 96 4 2 958 952 480 472 

27 4 512 96 8 2 946 936 472 464 

28 4 512 96 16 2 922 904 456 448 

29 4 512 96 32 2 874 840 424 416 

30 4 256 96 0 0 1104 1104 552 552 

31 4 256 96 0 2 1098 1096 552 544 

32 4 256 96 4 2 1086 1080 544 536 

33 4 256 96 8 2 1074 1064 536 528 

34 4 256 96 16 2 1050 1032 520 512 

35 4 256 96 32 2 1002 968 488 480 

36 2 512 96 0 0 1952 1952 976 976 

37 2 512 96 0 2 1938 1936 976 960 

38 2 512 96 4 2 1910 1904 960 944 

39 2 512 96 8 2 1882 1872 944 928 

40 2 512 96 16 2 1826 1808 912 896 

41 2 512 96 32 2 1714 1680 848 832 

42 2 256 96 0 0 2208 2208 1104 1104 

43 2 256 96 0 2 2194 2192 1104 1088 

44 2 256 96 4 2 2166 2160 1088 1072 

45 2 256 96 8 2 2138 2128 1072 1056 

46 2 256 96 16 2 2082 2064 1040 1024 

47 2 256 96 32 2 1970 1936 976 960 



 

Slot 
Format 

# 

Spreadin
g Factor 

Midambl
e length 
(chips) 

Guard 
Period 
(chips) 

NTFCI 
(bits) 

NTPC 

(bits) 
Bits/sl

ot 
NData/Slo

t (bits) 
Ndata/data 

field(1) 

(bits) 

Ndata/data 

field(2) 
(bits) 

48 1 512 96 0 0 3904 3904 1952 1952 

49 1 512 96 0 2 3874 3872 1952 1920 

50 1 512 96 4 2 3814 3808 1920 1888 

51 1 512 96 8 2 3754 3744 1888 1856 

52 1 512 96 16 2 3634 3616 1824 1792 

53 1 512 96 32 2 3394 3360 1696 1664 

54 1 256 96 0 0 4416 4416 2208 2208 

55 1 256 96 0 2 4386 4384 2208 2176 

56 1 256 96 4 2 4326 4320 2176 2144 

57 1 256 96 8 2 4266 4256 2144 2112 

58 1 256 96 16 2 4146 4128 2080 2048 

59 1 256 96 32 2 3906 3872 1952 1920 

60 16 512 192 0 0 232 232 122 110 

61 16 512 192 0 2 232 230 122 108 

62 16 512 192 4 2 232 226 120 106 

63 16 512 192 8 2 232 222 118 104 

64 16 512 192 16 2 232 214 114 100 

65 16 512 192 32 2 232 198 106 92 

66 8 512 192 0 0 464 464 244 
232 

220 
232 

67 8 512 192 0 2 462 460 244 
232 

216 
228 

68 8 512 192 4 2 458 452 240 
228 

212 
224 

69 8 512 192 8 2 454 444 236 
224 

208 
220 

70 8 512 192 16 2 446 428 228 
216 

200 
212 

71 8 512 192 32 2 430 396 212 
200 

184 
196 

72 4 512 192 0 0 928 928 488 
464 

440 
464 

73 4 512 192 0 2 922 920 488 
464 

432 
456 

74 4 512 192 4 2 910 904 480 
456 

424 
448 

75 4 512 192 8 2 898 888 472 
448 

416 
440 

76 4 512 192 16 2 874 856 456 
432 

400 
424 

77 4 512 192 32 2 826 792 424 
400 

368 
392 

78 2 512 192 0 0 1856 1856 976 
928 

880 
928 

79 2 512 192 0 2 1842 1840 976 
928 

864 
912 

80 2 512 192 4 2 1814 1808 960 
912 

848 
896 

81 2 512 192 8 2 1786 1776 944 
896 

832 
880 

82 2 512 192 16 2 1730 1712 912 
864 

800 
848 

83 2 512 192 32 2 1618 1584 848 736 



 

Slot 
Format 

# 

Spreadin
g Factor 

Midambl
e length 
(chips) 

Guard 
Period 
(chips) 

NTFCI 
(bits) 

NTPC 

(bits) 
Bits/sl

ot 
NData/Slo

t (bits) 
Ndata/data 

field(1) 

(bits) 

Ndata/data 

field(2) 
(bits) 

800 784 

84 1 512 192 0 0 3712 3712 1952 
1856 

1760 
1856 

85 1 512 192 0 2 3682 3680 1952 
1856 

1728 
1824 

86 1 512 192 4 2 3622 3616 1920 
1824 

1696 
1792 

87 1 512 192 8 2 3562 3552 1888 
1792 

1664 
1760 

88 1 512 192 16 2 3442 3424 1824 
1728 

1600 
1696 

89 1 512 192 32 2 3202 3168 1696 
1600 

1472 
1568 
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