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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 Npaasgot (DItS) || Ngaadatasiad
# Factor length (chips) (bits)
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5.2.2.3.2 Uplink timeslot formats

15

The uplink timesl ot 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

Bits/slot

field(1]

(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 8 256 0 0 552 552 276 276
31 8 256 4 0 552 548 274 274
32 8 256 8 0 552 544 272 272
33 8 256 16 0 552 536 268 268
34 8 256 32 0 552 520 260 260
35 8 256 0 2 552 550 276 274
36 8 256 4 2 552 546 274 272
37 8 256 8 2 552 542 272 270
38 8 256 16 2 552 534 268 266
39 8 256 32 2 552 518 260 258
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68 2 512 16 2 1952 1934 968 966
69 2 512 32 2 1952 1918 960 958
70 2 256 0 0 2208 2208 1104 1104
7 2 256 4 0 2208 2204 1102 1102
72 2 256 8 0 2208 2200 1100 1100
3 2 256 16 0 2208 2192 1096 1096
74 2 256 32 0 2208 2176 1088 1088
75 2 256 0 2 2208 2206 1104 1102
76 2 256 4 2 2208 2202 1102 1100
7 2 256 8 2 2208 2198 1100 1098
78 2 256 16 2 2208 2190 1096 1094
79 2 256 32 2 2208 2174 1088 1086
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5.2.3 Training sequences for spread bursts

Asexplained in the section 5.2.1, two options are being considered for the spreading. The training sequences presented
here are common to both options.

The training sequences, i.e. midambles, of different users active in the same time ot are time shifted versions of one
single periodic basic code. Different cells use different periodic basic codes, i.e. different midamble sets. In thisway a
joint channel estimation for the channel impulse responses of all active users within one time dot can be done by one
single cyclic correlation. The different user specific channel impulse response estimates are obtained sequentially in
time at the output of the correlator. Following this principle it is shown hereafter how to derive the midambles from the
periodic basic code.

Section 5.2.2 contains a description of the spread speech/data bursts. These bursts contain Lm midamble chips, which

are also termed midamble elements. The Lm elements mi(k) ;i=1,...,Lm; k=1,...K; of the midamble codes m(k) ;
k=1,...,K; are taken from the complex set
Vo ={Li.-1-} ®
K is the maximum number of users, i.e. the available number of spreading codes per time slot.
The elements mi(k) of the complex midamble codes m(k) fulfil the relation
m® =) mm® m® 0L, -3;i=1..L;k=1..K. @)

(k

Hence, the elements M, ) of the complex midamble codes m(k) of the K users are dternating real and imaginary.

With W being the number of taps of the impul se response of the mobile radio channels, the Lm binary elements
m(k); i=1,..,L,;k=1..,K; of (2) for the complex midambles m(k) : k=1,...,K; of the K users are generated
according to the following method from a single periodic basic code

m= (n‘h'm2""’mLm+(K'—l)W+DP/KD)T m D{l, _1, | =1,...,(Lm + (Kl_l)W + m)/ KD (3)
xOdenotes the largest integer smaller or equal to x, K’ = K/2.
Theelements my;i =1,...,(L,, + (K'-D)W + [P/ K[], of (3) fulfil the relation

m, =m_p for thesubset i = (P +1),..., (L, + (K'-DW + [P/ K[]. (4)
The P elements m, i =1,..., P, of one period of m according to (3) are contained in the vector

m, =(m,m,,..m,)". (5)

With M according to (3) the Lm binary elements m(") ;i=1,..,L.;k=1..,K; of (2) for the midambles of the
first K’ users are generated based on the following formula

M =m,ow 1 =L Ly k=1, K. 6)

The midambles for the second K’ users are generated based on a slight modification of this formulaintroducing
intermediate shifts

m® =M, gwsprkg | = Lo L k = K+, K. )
Whether intermediate shifts are allowed in acell is broadcast on the BCH.

In the following the term 'a midamble code set’ or 'a midamble code family’ denotes K specific midamble codes m(k) ;

k=1,...,K. Different midamble code sets m(k) ; k=1,...,K; are specified based on different periods M, according (5).

In adjacent cells of the cellular mobile radio system, different midamble codes sets m(k) ; k=1,...,K; should be used to
guarantee a proper channel estimation.
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As mentioned above a single midamble code set m(k) ; k=1,...,K; consisting of K midamble codesis based on asingle

period M according to (5).

Inthe Annex A the periods M, according to (5), i.e. the Basic Midamble Codes, which shall be used to generate

‘ different midamble code sets m(k) ; k=1,...,K; arelisted in tables in a hexadecimal representation. As shown in table 54
always 4 binary elements M} are mapped on a single hexadecimal digit.

‘ Table 54: Mapping of 4 binary elements M on a single hexadecimal digits
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Asdifferent Basic Midamble Codes are required for different burst formats, the Annex A shows the codes mg_ for burst
type 1 and mps for burst type 2. It should be noted that the different burst types must not be mixed in the same timeslot
of one cell.

5.2.3.1 Midamble Transmit Power

If inthe downlink all usersin one time slot have a common midamble, the transmit power of this common midamble is
such that there is no power offset between the data part and the midamble part of the transmit signal within the time
slot.

In the case of user specific midambles, the transmit power of the user specific midamble is such that there is no power
offset between the data parts and the midamble part for this user within one slot.

5.2.4 Beamforming and Transmit Diversity
When DL beamforming or TX Diversity is used, at least that user to which beamforming/Tx Diversity is applied and
which has a dedicated channel shall get one individual midamble according to chapter 5.2.3, evenin DL.

5.3 Common control physical channels (CCPCH)

5.3.1 Downlink common control physical channel

Either the BCH, the PCH or the FACH as described in section 4.1.2 are mapped onto one or more downlink common
control physical channels (CCPCH). In such away the capacity of BCH, PCH and FACH can be adopted depending on
the operators need.

5.3.1.1 Spreading codes
The downlink CCPCH uses fixed spreading with a spreading factor SF = 16 as described in section 5.2.1.1.
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5.3.1.2 Burst Types
The burst type 1 as described in section 5.2.2 is used for the downlink CCPCH. No TFCI is applied for CCPCHSs.

5.3.1.3 Training sequences for spread bursts

The training sequences, i.e. midambles, as described in section 5.2.3 are used for the downlink CCPCH.

5.3.14 Primary Common Control Physical Channels (PCCPCH)
A CCPCH isreferred to as Primary Common Control Physical Channel (PCCPCH) if it is characterised by:

- Transmitted with reference power
- No beamforming

- Known position (timeslot, burst format and code) in frame. The position is known from the Synchronisation
Channel (SCH), see section 5.4.

- Carrying BCH

If another physical channel is allocated to the same channelisation code and same timeslot as a PCCPCH, i.e. the same
physical resourceis used in a multiframe pattern, then this channel has also to use reference power and no beamforming
can be applied.

5.3.2 The physical random access channel (PRACH)

The RACH or in case of ODMA networks the ORACH as described in section 4.1.2 are mapped onto one or more
uplink physical random access channels (PRACH). In such a way the capacity of RACH and ORACH 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 atime slot which is (partly) allocated to the RACH or ORACH.

5.3.2.1 PRACH Spreading codes

The uplink PRACH uses either spreading factor SF=16 or SF=8 as described in section 5.2.1.1. 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).

5.3.2.2 PRACH Burst Types

The mobile stations send the uplink access bursts randomly in the PRACH. The PRACH burst consists of two data
symbol fields, a midamble and a guard period. The second data symbol field is shorter than the first symbol datafield
by 96 chipsin order to provide additional guard time at the end of the PRACH time slot.

The precise number of collision groups depends on the spreading codes (i.e. the selected RACH configuration. The
access burst is depicted in figure 10, the contents of the access burst fields are listed in table 87 and table 98.

Data symbols Midamble Data symbols GP
976 chips 512 chips 880 chips 192
CP
25607 T,
< 4

Figure 12: PRACH burst, GP denotes the guard period

Table 8%: number of symbols per data field in PRACH burst

Spreading factor (Q) Number of symbolsin datafield 1 Number of symbols in data field 2
8 122 110
16 61 55
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Table 98: The contents of the PRACH burst field

Chip number (CN) | Length of field in chips | Length of field in symbols | Contents of field
0-975 976 cf table 1 Data symbols
976-1487 512 - Midamble
1488-2367 880 cf table 1 Data symbols
2368-2559 192 - Guard period
5.3.2.3 PRACH Training sequences

The training sequences, i.e. midambles, of different users active in the same time dot are time shifted versions of a
single periodic basic code. The basic midamble codes used for PRACH bursts are the same as for burst type 1 and are
shown in Annex A. The necessary time shifts are obtained by choosing either all k=1,2,3...,K’ (for cells with small
radius) or uneven k=1,3,5,...<K’ (for cells with large radius). Different cells use different periodic basic codes, i.e.
different midamble sets.

For cells with large radius additional midambles may be derived from the time-inverted Basic Midamble Sequence.
Thus, the second Basic Midamble Code my, is the time inverted version of Basic Midamble Code m.

In thisway, ajoint channel estimation for the channel impulse responses of al active users within one time slot can be
performed by a maximum of two cyclic correlations (in cells with small radius, asingle cyclic correlator suffices). The
different user specific channel impulse response estimates are obtained sequentially in time at the output of the cyclic
correlators.

5.3.24 Association between Training Sequences and Spreading Codes

For the PRACH there exists a fixed association between the training sequence and the spreading code. The generic rule
to define this association is based on the order of the spreading codes aQ(k) given by k and the order of the midambles
m;,® given by k, firstly, and j, secondly, with the constraint that the midamble for a spreading factor Q isthe same asin
the upper branch for the spreading factor 2Q. The index j=1 or 2 indicates whether the original Basic Midamble
Sequence (j=1) or the time-inverted Basic Midamble Sequenceis used (j=2).

- For the case that al k are allowed and only one periodic basic code m; is available for the RACH, the association
depicted in figure 13 is straightforward.

- For the case that only odd k are 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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Figure 13: Association of Midambles to Spreading Codes in the OVSF tree for all k
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Figure 14: Association of Midambles to Spreading Codes in the OVSF tree for odd k

5.4 The physical synchronisation channel (PSCH)

In TDD mode code group of acell 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 dots per frame only.

There are three cases of PSCH and PCCPCH allocation as follows:
Casel) PSCH and PCCPCH allocated in TS#k, k=0....14

Case2) PSCH intwo TSand PCCPCH inthe sametwo TS: TS#k and TS#k+8, k=0...6

Case3d) PSCHintwo TS, TS#k and TS#k+8, k=0...6, and the PCCPCH in TSH#i, i=0...14, 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. The PCCPCH are using burst type 1,
spreading code a((?kfllg and midamble ml(l) . To simplify measurements of PCCPCH power, this midamble shall not be

used by other physical channelsin the same timedlot.

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

Asdepicted 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 TS 25.223 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 time offset ty s enables the system
to overcome the capture effect.

The time offset tys 1S 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, Midambles and tys’ in [8]. The exact value
for tysset, regarding column * Associated tors’ 1N table 7 from-in [8] is given by:

_ 1 (560962561
°H 31 H

=nlFIT,; n=0,..,31

offset,n

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