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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
DPCH Dedicated Physical Channel
DRX Discontinuous Reception
DSCH Downlink Shared Channel
FACH Forward Access Channel
FDD Frequency Division Duplex
FEC Forward Error Correction
GP Guard Period
GSM Globa 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
PDU——Protocol-DataUnit
PI Paging Indicator (value calculated by higher layers)
PICH Pageing Indicator Channel
P, Paging Indicator (indicator set by physical layer)
PRACH Physical Random Access Channel
PUSCH Physical Uplink Shared Channel

| RACH Random Access Channel
RLC———Radio Link-Centrol
RF Radio Frame
RT Rea Time
S-CCPCH Secondary CCPCH
SCH Synchronisation Channel
SFN Cdl System Frame Number
TCH Traffic Channel
TDD Time Division Duplex
TDMA Time Division Multiple Access
TrCH Transport Channel
UE User Equipment
USCH Uplink Shared Channel

4 Services offered to higher layersTransportchanhels

4.1 Transport channels

Transport channels are the services offered by layer 1 to the higher layers. A transport channel is defined by how and
with what characteristics datais transferred over the air interface. A genera classification of transport channelsisinto
two groups:

- Dedicated Channels, using inherent addressing of UE

- Common Channels, using explicit addressing of UE if addressing is needed

General concepts about transport channels are described in [12] 3GPP-RAN-TS-25:302 (L2 specification).

3GPP
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4.1.1 Dedicated transport channels

The Dedicated Channel (DCH) is an up- or downlink transport channel that is used to carry user or control information
between the UTRAN and a UE.

4.1.2 Common transport channels

There are six types of transport channels: BCH, FACH, PCH, RACH, USCH, DSCH

4,1.2.1 BCH - Broadcast Channel

The Broadcast Channel (BCH) is adownlink transport channel that is used to broadcast system- and cell-specific
information.

4,1.2.2 FACH - Forward Access Channel

The Forward Access Channel (FACH) is adownlink transport channel that is used to carry control information to a
mobile station when the system knows the location cell of the mobile station. The FACH may also carry short user
packets.

4.1.2.3 PCH - Paging Channel

The Paging Channel (PCH) is a downlink transport channel that is used to carry control information to a mobile station
when the system does not know the location cell of the mobile station.

4.1.2.4 RACH — Random Access Channel

The Random Access Channel (RACH) isan up link transport channel that is used to carry control information from
mobile station. The RACH may also carry short user packets.

4.1.2.5 USCH - Uplink Shared Channel

The uplink shared channel (USCH) is an uplink transport channel shared by several UEs carrying dedicated control or
traffic data.

4,.1.2.6 DSCH — Downlink Shared Channel

The downlink shared channel (DSCH) is a downlink transport channel shared by several UES carrying dedicated control
or traffic data.

4.2 Indicators

Indicators are means of fast low-level signalling entities which are transmitted without using information blocks sent
over transport channels. The meaning of indicatorsisimplicit to the receiver.

The indicator(s) defined in the current version of the specifications are: Paging Indicator.

3GPP
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5.2.2.3.2 Uplink timeslot formats

The uplink timeslot format depends on the spreading factor, midamble 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.
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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® ; and m@;-m{¥-and-m™® are reserved for P-CCPCH in order
to support Block STTD antenna diversity and the beacon function, see 5.-4 and 5.5. The use of midambles depends on
whether Block STTD is applied to the P-CCPCH:

- If no antenna diversity is applied to P-CCPCH, m® is used and m? is |eft unused;

- If Block STTD antennadiversity is applied to P-CCPCH, m"¥ is used for the first antenna and m® is used for the
diversity antenna.

Fhe midambles m%-and-m™? are always teft unused-in-the P-CCPCH-time slats:

3GPP
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5.3.4 The synchronisation channel (SCH)

In TDD mode cade 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 dots per frame only.

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

Casel) SCH and P-CCPCH dlocated in TS#k, k=0....14

Case2) SCH alocated intwo TS: TStk and TSt#k+8, k=0...6; P-CCPCH allocated in TS#k.
The position of SCH (value of k) in frame can change on along term basisin 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.

3GPP
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Figure 14: Scheme for Synchronisation channel SCH consisting of one primary sequence C, and N=3
parallel secondary sequences Cj in slot k and k+8_(example for k=0 in Case 2)

(examplefork=0in-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.
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Due to mobile to mobile interference, it is mandatory for public TDD systems to keep synchronisation between base
stations. As a conseguence of this, a capture effect concerning SCH can arise. The time offset to enables the system
to overcome the capture effect.

The time offset ts 1S 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 ts’ in [8]. Note that the cell
parameter will change from frameto 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 ty . The exact value for tyse,
regarding column ‘Associated tys' intable 6in [8] isgiven by:

82560- 96- 256(

t =nxT -

offset,n c 8 31 H
=nX71T,; n=0,...,31

Please note that €X(] denotes the largest integer number less or equal to x and that T, denotes the chip duration.

3GPP
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5.3.7 The Paginge Indicator Channel (PICH)

The Paginge Indicator Channel (PICH) isa physical channel used to carry the Ppaginge itndicators{PH. The PICH is
always transmitted at the same reference power level asthe P-CCPCH.

Figure 15 depicts the structure of a PICH burst and the numbering of the bits within the burst. The same burst typeis
used for the PICH in every cell. Npjg bitsin anormal burst of type 1 or 2 are used to carry the Ppaging tindicators,
where Np g depends on the burst type: Npig=240 for burst type 1 and Npg=272 for burst type 2. The bits bypg, ..., bnpis+s
adjacent to the midamble are reserved for possible future use. They shall be set to 0 and transmitted with the same
power as the Ppaging tindicator carrying bits.
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Figure 15: Transmission and nNumbering of Ppaging findicator carrying bBits in a PICH burst

In each time dot, Ny paginge indicators are transmitted, using ef-ength-Lp=42, Lp=8-4 or Lp=16-8 bits-symbolsare
trapsmittedin-enetimedet. Ly is called the paging indicator length. The number of paginge indicators Ng per time sot
is given by the paging indicator length the-rumberLp-of-bitsfor-the page-indicators-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 indicatorP lengths.

Table 8: Number Np, of pading indicatorsPt per time slot for the different burst types and paging
indicatorP lengths Lp

Lp|=42 Lp|=84 LP|:}6§
Burst Type 1 Np=60 Np=30 Np=15
Burst Type 2 Np=68 Np=34 Np=17

As shown in figure 16, the Ppaginge tindicators of Npcy consecutive frames form a PICH block, Npcy is configured by
higher layers. Thus, Np=Npcy* Np Ppaginge indicators are transmitted in each PICH block.
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Figure 16: Structure of a PICH block

Thevalue Pl (Pl =0, ..., Np-1) calculated by higher layers for use for a certain UE, see [15], is associated mapped-to the
Ppaginge tindicator Phyg in the nth frame of one PICH block, where pg is given by

-9 =Pl mod Np,
and nisgiven by
n=Pl div Np.

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

The pRaginge i+ndicator Pk in one time slot is mapped to the bits { b pixpg, 0L pipg+Lpi-1,ONPIBI2+Lpi* pas- - ONPIBI2+L pi* potLpi-
1} within this time slot, as exemplary shown in figure 17. Thus, half of the L 5_symbols used for each paging indicator
are transmitted in the first data part, and the other half of the Ly _symbols are transmitted in the second data part.

The coding of the paging indicator P, isgivenin [7].

2560T 2560T
C C
2 unused 2 unused
symbols symbols
Midamble Midamble
(256 Chips) (512 Chips)

N\ —

N\ —

Figure 17: Example of mapping of paging indicators on PICH bits for Lp=4
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5.5.2 Physical characteristics of the beacon function
The physical channels providing the beacon function:
- aretransmitted with reference power;
- aretransmitted without beamforming;
- useburst type 1;
- use midamble m /M and m® exclusively in this time slot; and
- midambles mr® and m™ are always left unused in thistime 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™ to m® shall be used, see 5.6.1.
Thus, midambles m® and m“*® are always left unused in this time dot.

The reference power corresponds to the sum of the power allocated to both midambles mm® and m®. Two possibilities
exist:
- If noBlock STTD antenna diversity is applied to P-CCPCH, al the reference power of any physical channel
providing the beacon function is allocated to m®.

- If Block STTD antenna diversity is applied to P-CCPCH, for any physical channel providing the beacon function
midambles m® and m® are each alocated half of the reference power. Midamble m® is used for the first
antennaand m® is used for the diversity antenna. Block STTD encoding is used for the datain P-CCPCH,
see [9]; for al other physical channelsidentical data sequences are transmitted on both antennas.

3GPP
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5.6.1 Midamble Allocation for DL Physical Channels

| Physical channels providing the beacon function shall always use the reserved midambles m® and m®, see 5.4. For all
other DL physical channels the midamble alocation is signalled or given by default.

3GPP
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6 Mapping of transport channels to physical channels

‘ This clause describes the way in which transport channels are mapped onto physical resources, see figure 187.

Transport Channels Physical Channels

DCH Dedicated Physical Channel (DPCH)

BCH Primary Common Control Physical Channel (P-CCPCH)

FACH Secondary Common Control Physical Channel (S-CCPCH)

PCH

RACH Physical Random Access Channel (PRACH)
| | ORACHE

USCH Physical Uplink Shared Channel (PUSCH)

DSCH Physical Downlink Shared Channel (PDSCH)
| Paginge Indicator Channel (PICH)

Synchronisation Channel (SCH)

Figure-17Figure 18: Transport channel to physical channel mapping

6.1 Dedicated Transport Channels

A dedicated transport channel is mapped onto one or more physical channels. An interleaving period is associated with
each alocation. The frameis subdivided into dots that are available for uplink and downlink information transfer. The
mapping of transport blocks on physical channelsis described in TS 25.222 ("multiplexing and channel coding").

| RLC PDU | | RLC PDU |
v v
| Coded bits | | Coded bits |
' o o~
Frame 1 Frame 2 Frame 3 Frame 4
| Transport Block(s) | | Transport Block(s) |
3
| Coded bits | | Coded bits |
Frame 1 Frame 2 Frame 3 Frame 4
Figure 198: Mapping of Transport BlocksPBUY onto the physical bearer

For NRT packet data services, shared channels (USCH and DSCH) can be used to alow efficient allocations for a short
period of time.
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6.2 Common Transport Channels

6.2.1 The Broadcast Channel (BCH)

The BCH is mapped onto the P-CCPCH. The secondary SCH mdwates in which times| ota mobile can fi nd the P-

6.2.2 The Paging Channel (PCH)

The PCH is mapped onto one or severa S-CCPCHSs so that capacity can be matched to requirements. The location of
the PCH isindicated on the BCH. It is always transmitted at a reference power level.

To alow an efficient DRX, the PCH is divided into PCH blocks, each of which comprising Npcy paging sub-channels.
Npcy is configured by higher layers. Each paging sub-channel is mapped onto 2 consecutive PCH frames within one
PCH block. Layer 3 information to a particular UE is transmitted only in the paging sub-channel, that is assigned to the
UE by higher layers, see [15]. The assignment of UEs to paging sub-channelsis independent of the assignment of UES
to page indicators.

6.2.2.1 PCH/PICH Association

As depicted in figure 2019, a paging block consists of one PICH block and one PCH block. If a pPaginge itndicator in a
certain PICH block isset to '1' it is an indication that UES associated with this pPaginge itndicator shall read their
corresponding paging sub-channel within the same paging block. The value Ngap>0 of frames between the end of the
PICH block and the beginning of the PCH block is configured by higher layers.

Paging Block

A
v

PICH Block PCH Block

<
<

\4

»
»

A

_Sub-Channel #0 Sub-Channel #1 Syb-ChanneI #Npcy-1

pcH| | .. | .
PCH

Npich Neap

A
A\
A
A\
A
\4

Figure 2019: Paging Sub-Channels and Association of PICH and PCH blocks
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Annex B (Informative):
CCPCH Multiframe Structure

In the following figures B.1 to B.3 some examples for Multiframe Structures on Primary and Secondary CCPCH are
given. The figures show the placement of Common Transport Channels on the Common Control Physical Channels.
Additional S-CCPCH capacity can be alocated on other codes and timedlots of course, e.g. FACH capacity isrelated to
overall cell capacity and can be configured according to the actual needs. Channel capacitiesin the annex are derived
using bursts with long midambles (Burst format 1). Every TrCH-box in the figures is assumed to be valid for two
frames (seerow ‘Frame #), i.e. the transport channels in CCPCHSs have an interleaving time of 20msec.

The actual CCPCH Multiframe Scheme used in the cell is described and broadcast on BCH. Thus the system
information structure has its roots in this particular transport channel and allocations of other Common Channels can be
handled this way, i.e. by pointing from BCH.
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Frame # 01|23|45|67|89

CCPCHsin TSk, Code 0

CCPCHsin TSk+8, Code 0

10112 114 116 |18 |20 |22 |24 |26 128 |30 |32 |34 |36 |38 |40
11 |13 (15 |17 |19 (21 (23 |25 |27 |29 |31 |33 |35 |37 |39 |41

1515

[G1iS

56 |58 | 60 |62

l BCH 12,2 kbps

FACH 25,93 kbps l PCH 9,15 kbps l PICH 1,53 kbps

Figure B.1: Example for a multiframe structure for CCPCHs and PICH that is repeated every 64th frame

Frame # 01|23|45(67(89|10 |12 |14 |16 |18 |20 |22 (24 |26 |28 |30 (32 |34 |36 |38 |40 |42

CCPCHsin TSk, Code 0

CCPCHsin TSk+8, Code 0

CCPCHsin TSk+8, Coden

1_1@15171921232527293_1333537394143__

56 |58 | 60 |62

l BCH 22,88 kbps

FACH 36,6 kbps l PCH 12,2 kbps l PICH 1,53 kbps

Figure B.2: Example for a multiframe structure for CCPCHs and PICH that is repeated every 64th frame, n=1v47
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