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5.3.4  The physical synchronisation channel (PSCH)

In TDD mode code group of a cell can be derived from the synchronisation channel. Additional information, received
from higher layers on SCH transport channel, is also transmitted to the UE in PSCH in case 3 from below. In order not
to limit the uplink/downlink asymmetry the PSCH is mapped on one or two downlink slots per frame only.

There are three cases of PSCH and P-CCPCH allocation as follows:
Case 1) PSCH and P-CCPCH allocated in TS#k, k=0....14
Case 2) PSCH allocated in two TS: TS#k and TS#k+8, k=0...6; P-CCPCH allocated in TS#k.

Case 3) PSCH allocated in two TS, TS#k and TS#k+8, k=0...6, and the P-CCPCH allocated in TS#i, i=0...6,
pointed by PSCH. Pointing is determined via the SCH from the higher layers.

These three cases are addressed by higher layers using the SCCH in TDD Mode. The position of PSCH (value of k) in
frame can change on a long term basis in any case.

Due to this PSCH scheme, the position of PCCPCH is known from the PSCH.

Figure 15 is an example for transmission of PSCH, k=0, of Case 2 or Case 3.

1 Frame =10 ms
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Figure 15: Scheme for Physical Synchronisation channel PSCH consisting of one primary sequence
C, and N=3 parallel secondary sequences in slot k and k+8

(example for k=0 in Case 2 or Case 3)

As depicted in figure 15, the PSCH consists of a primary and three secondary code sequences with 256 chips length. The
primary and secondary code sequences are defined in [8] chapter 7 'Synchronisation codes'. The secondary codes are
transmitted either in the | channel or the Q channel, depending on the code group.

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 PSCH can arise. The tigmg.céfsaiblies the system
to overcome the capture effect.

The time offsetgse: is one of 32 values, depending on the cell parameter, thus on the code group of the cell, cf. ‘table 7
| Mapping scheme for Cell Parameters, Code Groups, Scrambling Codes, Midamblgs:and&]. Note that the cell
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parameter will change from frame to frame, cf. ‘Table 8 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 giséditte exact value foggses
regarding column ‘Associateghd in table 7 in [8] is given by:

[2560-96- 256[]
t =nT,
offsetn c H 31 E
=nJIr,; n=0,...31

Please note thatX[ Jdenotes the largest integer number less or equal to x and. thendtes the chip duration.
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5.2.3  Training sequences for spread bursts

s presented

In this section, the training sequences for usage as midambles in burst type 1 and burst type 2 (see section 5.2.2) are
defined. The training sequences, i.e. midambles, of different users active in the same cell dintkssinteare-time

cyclically shifted versions of one single-periotizsic midimble 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, for burst type 1 anfinnex and A.2 showsipsfor bust type 2. It should be noted that the
different burst types must not be mixed in the same timesilot 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 4 below.

Table 4: Mapping of 4 binary elements __IT) on a single hexadecimal digit

4 binary elements M Mapped on hexadecimal digit
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For each particular basic midamble code, its binary representation can be written asi yector

m, = (m,m,,...m;) ()

According to Annex A.1, the size of this vectidr, is P=456 for burst type. 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 vectom, :

mP:(ﬂ]l’mz""!mP) (2)

The elementdn, of M are derived from element¥} of M, _using equation (3):

m =(j)' 0n forall i =1,...,P ©)

Hence, the elementd), of the compleasic midamble code are alternating real and imaginary.

To derive the required training sequences, this ve@iar is periodically extended to the size:

Imax = Ly +(K'-DW + [P/ K] (4)
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Notes on equation (4):

*+ K, W and P taken from Annex A.1 or A.2 according to burst type and thus to length of midggmble L

+  K=2K

» [xOdenotes the largest integer smaller or equal to x

So we obtain a new vect®n _containing the periodic basic midamble sequence:

m =\m;,m,,....m max) (m1m27 m_ .« 1)W+|‘_IP/K|]) (5)

The first P_elements of this vectin are the same ones as in vedk , the following elements repeat the beginning:

m, =m,_, for the subset = (P +1),...,i ., (6)

Using this periodic basic midamble sequemaefor each user k a midamb@(k) of length Ly, is derived, which can

(k) (k) (k)
9 = (¥, m,..m") @)

The L, midamble elements_ni(k) are generated for each midamble of the first K’ users (k = 1,...,K’) based on:

be written as a user specific vector:

m" =m, cgw with i =1,...,L andk =1,...,K’ 8)

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

m* =M, o owspreith | =1,...,L, andk = K'+1,...,K oy

Whether intermediate shifts are allowed in a cell is broadcast on the BCH.

The midamble sequences derived according to equations (7) to (9) have complex values and are not subject to spreading

. . k . . .
or scrambling process, i.e. the eIemem%) 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 midamblen_jélaeizl ..... K,based

on a single basic midamble cotie, according to (1).
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5.2.2.3 Timeslot formats

5.2.2.3.1 Downlink timeslot formats

The downlink timeslot format depends on the spreading factor, midamble length and on the number of the TFCI bits, as
depicted in the table 4a.

Table 4a: Time slot formats for the Downlink

Slot Format Spreading Midamble Nrec (bits) Bits/slot Npatassiot(Dits) || Noatasdata field
Factor length (chips) (bits)
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5.2.2.3.2 Uplink timeslot formats

The uplink timeslot format depends on the spreading factor, midamble length, the TPC presence and on the number of
the TFCI bits. In the case that TPC is used, different amount of bits are mapped to the two data fields. The timeslot
formats are depicted in the table 4b.

Table 4b: Timeslot formats for the Uplink

Slot Spreading || Midamble Bits/slot || Npatassiot
Format Factor length (bits)
(chips)

Ndataldata Ndataldata
field(1) field(2)

(bits) (bits)

20 8 512 0 0 488 488 244 244
21 8 512 4 0 488 484 242 242
22 8 512 8 0 488 480 240 240
23 8 512 16 0 488 472 236 236
24 8 512 32 0 488 456 228 228
25 8 512 0 2 488 486 244 242
26 8 512 4 2 488 482 242 240
27 8 512 8 2 488 478 240 238
28 8 512 16 2 488 470 236 234

29 8 512 32 2 488 454 228 226
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30 256 0 552 552 276 276
31 256 4 552 548 274 274
32 256 8 552 544 272 272
33 256 16 552 536 268 268
34 256 32 552 520 260 260
35 256 0 552 550 276 274
36 256 4 552 546 274 272
37 256 8 552 542 272 270
38 256 16 552 534 268 266
39 8 256 32 552 518 260 258
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68 512 16 1952 1934 968 966

69 512 32 1952 1918 960 958

70 256 0 2208 2208 1104 1104
71 256 4 2208 2204 1102 1102
72 256 8 2208 2200 1100 1100
73 256 16 2208 2192 1096 1096
74 256 32 2208 2176 1088 1088
75 256 0 2208 2206 1104 1102
76 256 4 2208 2202 1102 1100
77 256 8 2208 2198 1100 1098
78 256 16 2208 2190 1096 1094
79 256 32 2208 2174 1088 1086
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5.2.2.3.3 RACH timeslot formats

For the RACH the timeslot format is only spreading factor dependent. Burst type 1 midamble is always used. The two
data fields contain a different number of bits.

Table 4c: Timeslot formats for the RACH

Slot Spreading Factor]| Midamble length || Bits/slot || Npatwsior(bitS) || Ngatasdata fielazy || Neatevdata field2)
Format # (chips) (bits) (bits)
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5.3.7 The Page Indicator Channel (PICH)

The Page Indicator Channel (PICH) is a physical channel used to carry the Page Indicators (PI). The PICH substitutes
one or more paging sub-channels that are mapped on a CCPCH, see 6.2.2. The page indicator indicates a paging
message for one or more UEs that are associated WRICit is always transmitted at the same reference power level

as the P-CCPCH.

The page indicators of lengthE2, Lp=4 or Lp=8 symbols are transmitted in a normal burst (type 1 or 2) as seen in
figure 16. The number of page indicators per time slot is given by the numbas; bf symbols for the page indicators
and the burst type. In Table 5 this number is shown for the different possibilities of burst types and PI lengths.

Table 5 Number Ny, of PI per time slot for the different burst types and Pl lengths k

Lpi=2 Lpi=4 Lpi=8
Burst Type 1 61 30 15
Burst Type 2 69 34 17

The same burst type is used for the PICH in every cell. In casg=df &r L5=8, one symbol in each data part adjacent
to the midamble is left over. These symbols are filled by dummy bits that are transmitted with the same power as the PI.
Figure 16 shows examples for the transmission of page indicators in the different burst typgsifor L

2560T, 2560T
Midamble Midamble
(256 Chips) eP l (512 Chips) J el
i / b e 7 i
Pl#1 P1#34 2 unused Pl#1 Pl1#34 Pl#1 P1#30 2 unused Pl#1 P1#30
symbols symbols
Figure 16: Example of Pl Transmission in PICH bursts of different types for L p=4
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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
DSCH Downlink Shared Channel
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
ODCH ODMA Dedicated Transport Channel
ODMA Opportunity Driven Multiple Access
ORACH ODMA Random Access Channel
OVSF Orthogonal Variable Spreading Factor
P-CCPCH Primary CCPCH
PCH Paging Channel
PDSCH Physical Downlink Shared Channel
PDU Protocol Data Unit
PICH Page Indicator Channel
PRACH Physical Random Access Channel
e Pheelenl comehionieobon Channe|
PUSCH Physical Uplink Shared Channel
RACH Random Access Channel
RLC Radio Link Control
RF Radio Frame
RT Real Time
S-CCPCH Secondary CCPCH
SCH Synchronisation Channel
SFN Cell System Frame Number
TCH Traffic Channel
TDD Time Division Duplex
TDMA Time Division Multiple Access
USCH Uplink Shared Channel

4 Transport channels

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 data is transferred over the air interface. A general classification of transport channels is into
two groups:

- common channels (where there is a need for in-band identification of the UEs when particular UEs are
addressed) and

- dedicated channels (where the UEs are identified by the physical channel)

General concepts about transport channels are described in 3GPP RAN TS25.302 (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.

Two types of dedicated transport channels have been identified:

1)
2)

Dedicated Channel (DCH)
ODMA Dedicated Transport Channel (ODCH)

4.1.2 Common transport channels

Common transport channels are:

1)

2)

3)

4)

5)

Broadcast Channel (BCH)

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

Paging Channel (PCH)

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.

Forward Access Channel(s) (FACH)

The Forward Access Channel (FACH) is a downlink 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.

Random Access Channel(s) (RACH)

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

ODMA Random Access Channel (ORACH)

8)—-Synchronisation-Channel{SCH)
76)Uplink Shared Channel (USCH)

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

87)Downlink Shared Channel (DSCH)

The downlink shared channel (DSCH) is a downlink transport channel shared by several UEs carrying dedicated
control or traffic data.
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5.3.4  The physieal-synchronisation channel (RSCH)

In TDD mode code group of a cell can be derlved from the synchronlsatlon ch@a#ﬂdabaaﬂ#e#ma&emreemd
; 2 : om-belovarder not
to limit the upllnk/downllnk asymmetry ﬂ%CH is mapped on one or two downllnk slots per frame only.

There aréwothreecases oPSCH and P-CCPCH allocation as follows:
Case 1) PSCH and P-CCPCH allocated in TS#k, k=0....14
Case 2) PSCH allocated in two TS: TS#k and TS#k+8, k=0...6; P-CCPCH allocated in TS#k.

frame can change ona Iong term baS|s in any case.

Due to thisPSCH scheme, the position of ®FCPCH is known from thBSCH.
Figure 15 is an example for transmissio*8CH, k=0, of Case 2rCase-3

1 Frame =10 ms

A
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K
\ 4
(@)

o

A
bycy I PIN

bycy I PIN

Time slot = 2560*T c

| Figure 15: Scheme for Physical-Synchronisation channel PSCH consisting of one primary sequence
C, and N=3 parallel secondary sequences in slot k and k+8

(example for k=0 in Case@ Case-B

As depicted in figure 15, tHeéSCH consists of a primary and three secondary code sequences with 256 chips length.
The primary and secondary code sequences are defined in [8] chapter 7 'Synchronisation codes'. The secondary codes
are transmitted either in the | channel or the Q channel, depending on the code group.

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 conc&®@lg can arise. The time offsgit; enables the system
to overcome the capture effect.

3GPP



3G TS 25.221 version 3.1.0 (1999-12) 24

The time offsetdset is 0ne of 32 values, depending on the cell parameter, thus on the code group of the cell, cf. ‘table 7
Mapping scheme for Cell Parameters, Code Groups, Scrambling Codes, Midambjgg;and&]. The exact value
for tyxsep regarding column ‘Associateghds; in table 7 in [8] is given by:

[2560-96- 256[]
t =nT,
offsetn c H 31 E
=nJIr,; n=0,...31

Please note thatX[ Jdenotes the largest integer number less or equal to x and, thendtes the chip duration.
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54.1 Location of physical channels with beacon function

| The location of the physical channels with beacon function is determined 88@t¢ and depends on tR&CH
allocation case, see 5.3.4:

Case 1) All physical channels that are allocated to channelisatioragkfg}ﬁé and in TS#k, k=0....14 shall
provide the beacon function.

Case 2) All physical channels that are allocated to channelisatiorﬁéﬁ:ﬁﬁé and in TS#k and TS#k+8, k=0...6,
shall provide the beacon function.

k=1)

. | lisati ] . | +8i=0.6.
——pointed-by-PSCHshall provide-the-beaconfunction.

Note that by this definition the P-CCPCH always provides the beacon function.
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6 Mapping of transport channels to physical channels
This section describes the way in which transport channels are mapped onto physical resources, see figure 17.
Transport Channels Physical Channels
DCH Dedicated Physical Channel (DPCH)
ODCH*
BCH Primary Common Control Physical Channel (P-CCPCH)
FACH Secondary Common Control Physical Channel (S-CCPCH)
PCH
RACH Physical Random Access Channel (PRACH)
ORACH*
USCH Physical Uplink Shared Channel (PUSCH)
DSCH Physical Downlink Shared Channel (PDSCH)
Page Indicator Channel (PICH)
Synchronisation Channel (SCH)
* in case of ODMA networks

Figure 17: Transport channel to physical channel mapping
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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 indicates in which timeslot a mobile can find the P-
CCPCH containing BCH. If the broadcast information requires more resources than provided by the P-CCPCH, the
BCH in P-CCPCH will comprise a pointer to additional S-CCPCH resources for FACH in which this additional
broadcast information shall be sent.

6.2.2  The Paging Channel (PCH)

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

To allow an efficient DRX, the PCH is divided into several paging sub-channels within the allocated multiframe
structure. Examples of multiframe structures are given in the Annex B of this document. Each paging sub-channel is
mapped onto 2 consecutive frames that are allocated to the PCH on the same S-CCPCH. Layer 3 information to a
particular paging group is transmitted only in the associated paging sub-channel. The assignment of UEs to paging
groups is independent of the assignment of UEs to page indicators.

6.2.3  The Forward Channel (FACH)

The FACH is mapped onto one or several S-CCPCHSs. The location of the FACH is indicated on the BCH and both,
capacity and location can be changed, if required. FACH may or may not be power controlled.

6.2.4  The Random Access Channel (RACH)

The RACH has intraslot interleaving only and is mapped onto PRACH. The same slot may be used for PRACH by
more than one cell. Multiple transmissions using different spreading codes may be received in parallel. More than one
slot per frame may be administered for the PRACH. The location of slots allocated to PRACH is broadcast on the BCH.
The PRACH uses open loop power control. The details of the employed open loop power control algorithm may be
different from the corresponding algorithm on other channels.

The-SCH-is-mapped-onto-the PSCH-as described-in-section 5.4,

6.2.6 Common Transport Channels for ODMA networks

The ORACH is used to transfer short probes or short protocol data units (PDU) between one or more nodes for routing
and resource allocation control.

To limit the transmission time of short probe PDUs on the ORACH then this data should be transmitted as one burst on
one code. That is, one probe burst should be transmitted on one 2368&Elot (which as described in section 5.1
would be configured as an ORACH slot).

Since the ORACH is a common control channel used to transfer probes between one or more nodes a common fixed
spreading factor should be adopted.

6.2.7  The Uplink Shared Channel (USCH)

The uplink shared channel is mapped on one or several PUSCH, see section 5.5.

6.2.8  The Downlink Shared Channel (DSCH)

The downlink shared channel is mapped on one or several PDSCH, see section 5.6.

3GPP
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5.3 Common physical channels

5.3.1 Primary common control physical channel (P-CCPCH)

The BCH as described in section 4.1.2 is mapped onto the Primary Common Control Physical Channel (P-CCPCH).
The position (time slot / code) of the P-CCPCH is known from the Physical Synchronisation Channel (PSCH), see
section 5.3.4.

53.1.1 P-CCPCH Spreading

The P-CCPCH uses fixed spreading with a spreading factor SF = 16 as described in section 5.2.1.1. The P-CCPCH

always uses channelisation co&é(% Cékfllé.

5.3.1.2 P-CCPCH Burst Types

The burst type 1 as described in section 5.2.2 is used for the P-CCPCH. No TFCl is applied for the P-CCPCH.

5.3.1.3 P-CCPCH Training sequences

The training sequences, i.e. midambles, as described in section 5.2.3 are used for the P-CCPCH. For those timeslots in
which the P-CCPCH is transmitted, the midambl€$ m®, m® and n*®are reserved for P-CCPCH in order to

support Block STTD antenna diversity and the beacon function, see 5.3.1.4 and 5.4. The use of midambles depends on
whether Block STTD is applied to P-CCPCH, see 5.3.1.4.

5.3.1.4 Block STTD antenna diversity for P-CCPCH

Block STTD antenna diversity can be optionally applied for the P-CCPCH. Its support is mandatory for the UE. Two
possibilities exist :

- If no antenna diversity is applied to P-CCPCHY is used and ffl is left unused.

- If Block STTD antenna diversity is applied to P-CCPCK} i used for the first antenna anéris used for the
diversity antenna.
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5.3.34 Association between Training Sequences and Channelisation Codes

For the PRACH there exists a fixed association between the training sequence and the channelisation code. The generic
rule to define this association is based on the order of the channelisatiovaggﬁ‘ﬁigﬁ/en byk and the order of the
midamblesm,-(k) given byk, firstly, andj, secondly, with the constraint that the midamble for a spreading fadsahe

same as in the upper branch for the spreading faGof Be indeX=1 or 2 indicates whether the original Basic

Midamble Sequence (j=1) or the time-inverted Basic Midamble Sequence is used (j=2).

- For the case that dtlare allowed and only one periodic basic codésmvailable for the RACH, the association
depicted in figure 13 is straightforward.

- For the case that only odichre allowed the principle of the association is shown in figure 14. This association is
applied for one and two basic periodic codes.
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m 1(1) - a16(1)
m 1(1) - as(l){
2 2
ml( ) - als( )
m 1(3) - a16(3)
m 1(3) - 88(2){
4 4
ml( ) - a16( )
m 1(5) - a16(5)
m 1(5) - a8(3){
6 6
ml( ) - als( )
m 1(7) - a16(7)
m 1(7) - a8(4)«<:
8 8
ml( ) - a16( )
2 5
ml( ) - a8( )<<:
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ml( ) - a8( )<<:
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ml( ) - a8( )<<:
8 8
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m 1(1) - Cls(l)
m 1(1) - cg(l)«<:
2 2
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4 4
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m.® ¢ (3)«<:
1 8
6 6
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m 1(7) - C16(7)
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ml( ) - CB( )«<:
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8 8
m,® - ¢, ){

Figure 13: Association of Midambles to Channelisation Codes in the OVSF tree for all k
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m 1(1) - a16(1)
m 1(1) - as(l){
3 2
ml( ) - als( )
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m 1(5) - 88(2){
7 4
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m 1(5) - CS(Z){
7 4
ml( ) - Cls( )
m 2(1) - C16(5)
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2 8
3 6
mz( ) - C16( )
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m2(5) - c8(4)«<:
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mz( ) - CS( )«<:

7 8
m, 7 - ¢, ){

Figure 14: Association of Midambles to Channelisation Codes in the OVSF tree for odd

k



3G TS 25.221 V3.1.0 (1999-12) 23

5.3.4  The physical synchronisation channel (PSCH)

In TDD mode code group of a cell can be derived from the synchronisation channel. Additional information, received
from higher layers on SCH transport channel, is also transmitted to the UE in PSCH in case 3 from below. In order not
to limit the uplink/downlink asymmetry the PSCH is mapped on one or two downlink slots per frame only.

There are three cases of PSCH and P-CCPCH allocation as follows:
Case 1) PSCH and P-CCPCH allocated in TS#k, k=0....14
Case 2) PSCH allocated in two TS: TS#k and TS#k+8, k=0...6; P-CCPCH allocated in TS#k.

Case 3) PSCH allocated in two TS, TS#k and TS#k+8, k=0...6, and the P-CCPCH allocated in TS#i, i=0...6,
pointed by PSCH. Pointing is determined via the SCH from the higher layers.

These three cases are addressed by higher layers using the SCCH in TDD Mode. The position of PSCH (value of k) in
frame can change on a long term basis in any case.

Due to this PSCH scheme, the position of PCCPCH is known from the PSCH.

Figure 15 is an example for transmission of PSCH, k=0, of Case 2 or Case 3.

1 Frame =10 ms

A
v

—
—
—
— ~
— —
—
— ~

—_ - 256 chips ~

Y
\ 4
(@)

o

A
bycy I PIN

bycy I PIN

Time slot = 2560*T c

Figure 15: Scheme for Physical Synchronisation channel PSCH consisting of one primary sequence
C, and N=3 parallel secondary sequences in slot k and k+8

(example for k=0 in Case 2 or Case 3)

As depicted in figure 15, the PSCH consists of a primary and three secondary code sequences with 256 chips length.
The pnmary and secondary code sequences are defined in [8] chapter 7 'Synchronisaticireadesondargodes
ede group.

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 PSCH can arise. The tigg.offsales the system
to overcome the capture effect.
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The time offsetdset is 0ne of 32 values, depending on the cell parameter, thus on the code group of the cell, cf. ‘table 7
Mapping scheme for Cell Parameters, Code Groups, Scrambling Codes, Midambjgg;and&]. The exact value
for tyxsep regarding column ‘Associateghds; in table 7 in [8] is given by:

[2560-96- 256[]
t =nT,
offsetn c H 31 E
=nJIr,; n=0,...31

Please note thatX[ Jdenotes the largest integer number less or equal to x and, thendtes the chip duration.
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54.1 Location of physical channels with beacon function

The location of the physical channels with beacon function is determined by the PSCH and depends on the PSCH

allocation case, see 5.3.4:

Case 1) All physical channels that are allocated to channelisatio%zﬁ%cgflg and in TS#k, k=0....14 shall

provide the beacon function.

Case 2) All physical channels that are allocated to channelisatio%zﬁ%cgflg and in TS#k and TS#k+8,

k=0...6, shall provide the beacon function.

Case 3) All physical channels that are allocated to channelisatiorfém\ézﬁ&cékflg and in TS#i and TS#i+8,

i=0...6, pointed by PSCH, shall provide the beacon function.

Note that by this definition the P-CCPCH always provides the beacon function.
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A.3 Association between Midambles and Channelisation Codes

The following mapping schemes apply for the association between midambles and channelisation codes if no midamble
is allocated by higher layers. Secondary channelisation codes are marked with a (*). These associations apply both for
UL and DL.

A.3.1  Association for Burst Type 1 and K=16 Midambles
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Figure A-1 Association of Midambles to Spreading Codes for Burst Type 1 and K=16
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A.3.2

Association for Burst Type 1 and K=8 Midambles
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Figure A-2 Association of Midambles to Spreading Codes for Burst Type 1 and K=8
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A.3.3  Association for Burst Type 1 and K=4 Midambles
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Figure A-3 Association of Midambles to Spreading Codes for Burst Type 1 and K=4

A.3.4  Association for Burst Type 2 and K=6 Midambles
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Figure A-4 Association of Midambles to Spreading Codes for Burst Type 2 and K=6
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A.3.5 Association for Burst Type 2 and K=3 Midambles
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Figure A-5 Association of Midambles to Spreading Codes for Burst Type 2 and K=3

Note that the association for burst type 2 can be derived from the association for burst type 1, using the following table:

Burst Type 1 m(1) m(2) m(3) m(4) m(5) m(6) m(7) m(8)

Burst Type 2 m(1) m(5) m(3) m(6) m(2) m(4)
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5.3.6 Physical Downlink Shared Channel (PDSCH)

For Physical Downlink Shared Channel (PDSCH) the burst structure of DPCH as
described in section 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.

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 shall decode the PDSCH if the
PDSCH was transmitted with the midambkesigned-indiatediofer the UE by UTRAN
see 5.5.1.1.2For this method no other physical channels osg/the same time slot as
the PDSCH and only one UE may share the PDSCH time slot at the same time.




5.5 Midamble Allocation for Physical Channels

In general, midambles are part of the physical channel configuration which is performed
by higher layers.

Optionally, if no midamble is allocated by higher layers, a default midamble allocation
shall be used. This default midamble allocation is given by a fixed association between
midambles and channelisation codes, see annex A.3, and shall be applied individually to
all channelisation codes within one time slot. Different associations apply for different
burst types and cell configurations with respect to the maximum number of midambles.

5.5.1 Midamble Allocation for DL Physical Channels

used.Physical channels providing the beacon function shall always use the reserved
midambles, see 5.4. For all other DL physical channels the midamble allocation is
signalled or given by default.

5511 Midamble Allocation by signalling

Either a common or a UE specific midamble shall beadigd to the UE aa part of the
physical channel configuratio€ommon or UE specific midamblesay be applied only
if the conditiondn Sections 5.5.1.1.1 and Section 5.5.1(bR respectively|f the
midamble is not signalled as a part of the physical channel confiqunaiidsanble
allocation by default shall be used.

5,5.1.1.1 Common Midamble

A common midamble may be assigned to all physical channels in one time slot, if
e asingle UE uses all physical channels in one time slot (as in the case of high rate
service)

« multiple UEs use the physical channels in one time slot and
no beamforming/TxDiversity is applied to any of these DL physical channels and
midambles are not used for PDSCH physical layer signalling.

55.1.1.2 UE specific Midamble

An individual midamblamaybe assigned to each of the UEs in one time slot, if
* multiple UEs use the physical channels in one time slot and

beamforming is applied to all of these DL physical channels and

no TxDiversity is applied to any of these DL physical channels

» PDSCH physical layer signalling based on the midamble is used.




irg-based on
idividual

5.5.1.2 Midamble Allocation by default

If no midamble is allocated by signalling, the UE shall derive the midamble from the
associated channelisation code and shall use an individual midamble for each
channelisation codexceptforphysical-channelsprovidingthe-beaconfunction,see 5.4
For each association between midambles and channelisation codes in annex A.3, there is
one primary channelisation code associated to each midamble. A set of secondary
channelisation codes is associated to each primary channelisation code. All the secondary
channelisation codes within a set use the same midamble as the primary channelisation
code to which they are associated.

Higher layers shall allocate the channelisation codes in a particular order. Primary
channelisation codes shall be allocated prior to associated secondary channelisation
codes. If midambles are reserved for the beacon function, all primary and secondary
channelisation codes that are associated with the reserved midambles shall not be used.
Primary and its associated secondary channelisation codes shall not be allocated to
different UE’s.

In the case that secondary channelisation codes are used, secondary channelisation codes
of one set shall be allocated in ascending order, with respect to their numbering.

5.5.2 Midamble Allocation for UL Physical Channels

If the midamble is part of the physical channel configuration, an individual midamble
shall be assigned to all UE’s in one time slot.

If no midamble is allocated by higher layers, the UE shall derive the midamble from the
assigned channelisation code as for DL physical channels. If the UE changes the SF
according to the data rate, it shall always vary the channelisation code along the lower
branch of the OVSF tree.
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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

DSCH Downlink Shared Channel

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

obCcH— ODMA Bdicated Transport Channel

; X X s
ORACH — ODMARandom-AccessGhannel

OVSF Orthogonal Variable Spreading Factor
P-CCPCH Primary CCPCH

PCH Paging Channel

PDSCH Physical Downlink Shared Channel
PDU Protocol Data Unit

PICH Page Indicator Channel

PRACH Physical Random Access Channel
PSCH Physical Synchronisation Channel
PUSCH Physical Uplink Shared Channel
RACH Random Access Channel

RLC Radio Link Control

RF Radio Frame

RT Real Time

S-CCPCH Secondary CCPCH

SCH Synchronisation Channel

SFN Cell System Frame Number

TCH Traffic Channel

TDD Time Division Duplex

TDMA Time Division Multiple Access

USCH Uplink Shared Channel



4  Transport channels

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 data is transferred over the air interface. A general classification of transport channels is into
two groups:

- common channels (where there is a need for in-band identification of the UEs when particular UEs are
addressed) and

- dedicated channels (where the UEs are identified by the physical channel)

General concepts about transport channels are described in 3GPP RAN TS25.302 (L2 specification).

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.

Two-types-of dedicated-transport channels-have been-identified:
1) Dedicated-Channel{DCH)
2 -ODBMA Dedicated Transport-Channe {ODCH)

4.1.2 Common transport channels

Common transport channels are:
1) Broadcast Channel (BCH)

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

2) Paging Channel (PCH)

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.

3) Forward Access Channel(s) (FACH)

The Forward Access Channel (FACH) is a downlink 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) Random Access Channel(s) (RACH)

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

5)-ObMA Random-Access Channel (ORACH)
56) Synchronisation Channel (SCH)
64 Uplink Shared Channel (USCH)

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

78)Downlink Shared Channel (DSCH)

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



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 guard symbols 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 a data part, a midamble 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 part must use different OVSF channelisation codes, but the same scrambling code. The
midamble part has to use the same basic midamble code, but can use different midambles.

‘Radio Frame (10msg
frame #i frame #i+1
Timesiot@ssoy e
< T T=—
timeslot #0 | timeslot #1 | timeslot#2| timeslot #13| timeslot #14

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.

5.1 Frame structure

The TDMA frame has a duration of 10 ms and is subdivided into 15 time slots (TS) of 28604fion each. A time
slot corresponds to 2560 chips. The physical content of the time slots are the bursts of corresponding length as
described in section 5.2.2.

Each 10 ms frame consists of 15 time slots, each allocated to either the uplink or the downlink (figure 2). With such a
flexibility , the TDD mode can be adapted to different environments and deployment scenarios. In any configuration at
least one time slot has to be allocated for the downlink and at least one time slot has to be allocated for the uplink.

frequency ) 10 ms R
¢¢¢¢¢¢¢¢¢¢¢¢i¢¢ i/i:ip/s
| > e 2560*T,

Figure 2: The TDD frame structure

Examples for multiple and single switching point configurations as well as for symmetric and asymmetric UL/DL
allocations are given in figure 3.
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10 ms
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Multiple-switching-point configuration (symmetric DL/UL allocation)

10 ms
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Multiple-switching-point configuration (asymmetric DL/UL allocation)

10 ms

TV AT T 4] 1]

Single-switching-point configuration (symmetric DL/UL allocation)

10 ms

S [F[3 1]

Single-switching-point configuration (asymmetric DL/UL allocation)

Figure 3: TDD frame structure examples
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