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3GPP TS 25.221 V4.1.0 (2001-06) 34

6.2.2.1 Transmission of TFCI

The traffic burst format provides the possibility for transmission of TFCI in uplink and downlink.

The transmission of TFCI ishe . altconfigured by higher

Layers. For each CCTrCH itis mdlcated by hlgher Iayer sgnallmg, wh|ch TFCI format is applied. Additionally for each
alocated timedlot it is signalled individually whether that timeslot carries the TFCI or not. If atime 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, this means TFCI and data bits are
subject to the same spreading procedure as depicted in [8]. Hence the midambl e structure and length is not changed.

The encoded TFCI symbols are equally distributed between the two subframes and the respective data fields. The TFCI
information is to be transmitted possibly either directly adjacent to the midamble or after the SS and TPC symbols.
Figure 23 shows the position of the TFCI in atraffic burst, if neither SS nor TPC are transmitted. Figure 24 shows the
position of the TFCI in atraffic burst , if SSand TPC are transmitted.
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Figure 23: Position of TFCI information in the traffic burst in case of no TPC and SS in 1.28 Mcps TDD
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Figure 24:Position of TFCI information in the traffic burst in case of TPC and SSin 1.28 Mcps TDD
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6.2.2.2 Transmission of TPC
The burst type for dedicated channels provides the possibility for transmission of TPC in uplink and downlink.

The transmission of TPC is done in the data parts of the traffic burst. Hence the midamble structure and length is not
changed. The TPC information isto be transmitted directly after the SSinformation, which is transmitted after the
midamble. Figure 25 shows the position of the TPC command in atraffic burst.

For every user the TPC information is to be transmitted at least once per 5ms sub-frame. If applied, transmission of
TPC isdonein the data parts of the traffic burst and it can be transmitted using the first allocated channelisation code
and the first allocated timedlot (according to the order in the higher layer alocation message). Other allocations (more
than one TPC transmission in one sub-frame) of TPC are also possible. The TPC is spread with the same spreading
factor (SF) and spreading code as the data parts of the respective physical channel.

SS symbol@\ TPC symbol(s)

Data symbols Midamble Data symbols P
< >
144 chips
< Ny,
N v
864 Chips

Figure 25: Position of TPC information in the traffic burst in downlink and uplink

For the number of layer 1 symbols per channelisation code there are 3 possibilities for each channelisation code,
configured by higher layers:

1) one SS and one TPC symbol
2) no SSand no TPC symbols
3) 16/SF SSand 16/SF TPC symbols
So, in case 3), when SF=1, there are 16 TPC symbols which correspond to 32 bits (for QPSK) and 48 bits (for 8PSK).

In the following the uplink is described only. For the description of the downlink, downlink (DL) and uplink (UL) have
to be interchanged.

Each of the TPC symbols for uplink power control in the DL will be associated with an UL time slot and an UL
CCTrCH pair. This association varies with

- the number of allocated UL time slots and UL CCTrCHs on these time slots (time slot and CCTrCH pair) and
- theallocated TPC symbolsin the DL.
In case aUE has
- more than one channelisation code
and/or
- channelisation codes being of lower spreading factor than 16 and using 16/SF SS and 16/SF TPC symbols,

the TPC commands for each ULtime slot CCTrCH pair (all channelisation codes on that time slot belonging to the same
time slot and CCTrCH pair have the same TPC command) will be distributed to the following rules:

1. The UL _time slotsand CCTrCH pairs the TPC commands are intended for will be numbered form-from the first
to thelast UL time slot and CCTrCH pair allocated to the regarded UE (starting with 0). The number of atime
dlot and CCTrCH pair is smaller then the number of another time slot and CCTrCH pair within the same time
dot if its spreading code with the lowest SC number according to the following table has a lower SC number
then the spreading code with the lowest SC number of the other time slot and CCTrCH pair.
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2. The commanding TPC symbolson all DL_CCTrCHs allocated to one UE are numbered consecutively starting
with zero according to the following rules:

a) The numbers of the TPC commands of aregarded DL time sot are lower than those of DL time dots being
transmitted after that time slot

b) Within aDL time slot the numbers of the TPC commands of aregarded channelisation code are lower than
those of channelisation codes having a higher spreading code number

The spreading code number is defined by the following table (se€[8]):

SC number SF (Q) Walsh code number (k)
0 16 (k=1)
Cqu6
15 16 (k=16)
Co-16
16 8 (k=1)
Cos
23 8 (k=8)
Cos
24 4 (k=)
Co-a
27 4 (k=4)
Co-a
28 2 (k=1)
Co-2
29 2 (k=2)
Co-2
30 1 (k=1)
Coa

Note: Spreading factors 2-8 are not used in DL

¢) Within a channelisation code numbers of the TPC commands are lower than those of TPC commands being
transmitted after that time

The following equation is used to determine the UL time slot which is controlled by the regarded TPC symbol in the
DL:

ULpos = (S:N"NUL_TPcwrrbols +TPC )mOd(NULs!ot) )

DLpos
where
UL pos is the number of the controlled uplink time slot and CCTrCH pairs.

SFN’ isthe system frame number counting the sub-frames. The system frame number of the radio frames (SFN) can
be derived from SFN’ by

SFN=SFN’ div 2, where div is the remainder free division operation.
NuL_pcsymbals 1S the number of UL TPC symbols in a sub-frame.
TPCppos is the number of the regarded UL TPC symbol in the DL within the sub-frame.

NuLsot 1S the number of UL slotsand CCTrCH pairsin aframe.

In Annex G two examples of the association of TPC commands to time slots and CCTrCH pairs are shown.
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Coding of TPC:

The relationship between the TPC Bits and the transmitter power control command for QPSK isthe same asin the
3.84Mcps TDD cf. [5.2.2.5 *Transmission of TPC'].

The relationship between the TPC Bits and the transmitter power control command for 8PSK isgivenin table 11

Table 11: TPC Bit Pattern for 8PSK

TPC Bits TPC command Meaning
000 ‘Down’ Decrease Tx Power
110 'Up’ Increase Tx Power
6.2.2.3 Transmission of SS

The burst type for dedicated channels provides the possibility for transmission of uplink synchronisation control
(ULSC).

The transmission of ULSC is done in the data parts of the traffic burst. Hence the midambl e structure and length is not
changed. The ULSC information is to be transmitted directly after the midamble. Figure 26 shows the position of the SS
command in atraffic burst.

For every user the ULSC information shall be transmitted at least once per transmitted sub-frame. By default the
following rules apply:

1. If TFCI isapplied for a CCTrCH, the SS command(s) shall be transmitted using the same channelisation code
and the same timeslots as the TFCI.

2. If no TFCI isapplied for a CCTrCH, the SS command(s) shall be transmitted using the first allocated
channelisation code and the first allocated timeslot, according to the order in the higher layer allocation message.

Apart from the default rules other allocations of SS commands are possible according higher layer signalling — e.g. the
transmission of more then one SS command (on more than one time slot).

The SS command is spread with the same spreading factor (SF) and spreading code as the data parts of the respective
physical channel.

The SSis utilised to command atiming adjustment by (k/8) Tc each M sub frama; Where Tc |sthe chlp perlod The
defadtt-k and M values are signalled by the network by . .
SS, asoneof L1 signals, isto be transmitted once per 5ms sub frame

M (1-8) and k (1-8) can be adjusted during call setup or readjusted during the call.

Note: The smallest step for the SS signalled by the UTRAN is 1/8 Tc. For the UE capabilities regarding the SS
adjustment of the UE it is suggested to set the tolerance for the executed command to be [1/9;1/7] Tc.

SS symbol(g,\
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< >
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N v
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Figure 26: Position of ULSC information in the traffic burst (downlink and uplink)

Note that for the uplink where there sthereis no SS symbol used, the SS symbol space is reserved for future use. This
can keep UL and DL dots the same structure.

For the number of layer 1 symbols there are 3 possibilities configurable for each channelisation code during the call
setup:
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- one SS symbol
- no SSsymbol
- 16/SF SS symbols
S0, in case 3, when SF=1, there are 16 SS symbols which correspond to 32 bits (for QPSK) and 48 bits (for 8PSK).

Each of the SS symbolsin the DL will be associated with an UL time slot depending on the allocated UL time dots and
the allocated SS symbolsin the DL.

Note: Even though the different time dots of the UE are controlled with independent SS commands, the UE ishot in
need to execute SS commands leading to a deviation of more than [3] chip with respect to the average timing advance
applied by the UE.

The synchronisation shift commands for each UL time dlot (all channelisation codes on that time slot have the same SS
command) will be distributed to the following rules:

1. The UL time dotsthe SS commands are intended for will be numbered form-from the first to the last UL time
slot occupied by the regarded UE (starting with 0) considering all CCTrCHs alocated to that UE.

2. The commanding SS symbols on all downlink CCTrCHs allocated to one UE are numbered consecutively
starting with zero according to the following rules:

a) The numbers of the SS commands of aregarded DL time slot are lower than those of DL time slots being
transmitted after that time slot

b) Within aDL time slot the numbers of the SS commands of a regarded channelisation code are lower than
those of channelisation codes having a bigger spreading code number

The spreading code number is defined by the following table: (see TS 25.223)

Spreading SF (Q) Walsh code number (k)
code
number
0 16 (k=1)
CQ=16
15 16 (k=16)
CQ:lG
Spreading
factors 2-8
are nor used
in DL
30 1 (k=1)
CQ:l

¢) Within a channelisation code numbers of the SS commands are lower than those of SS commands being
transmitted after that time

The following equation is used to determine the UL time slot which is controlled by the regarded SS symbol:

ULpos = (S:N ,'NSSsymboIs +35 )mOd(NUleot) )

pos
where
UL s is the number of the controlled uplink time slot.

SFN’ isthe system frame number counting the sub-frames. The system frame number of the radio frames (SFN) can be
derived from SFN’ by

SFN=SFN’ div 2, where div is the remainder free division operation.

Nsseymbols 1S the number of SS symbolsin aframe.
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SS,0s is the number of the regarded SS symbol within the sub-frame.

NuLgot iSthe number of UL dotsin aframe.

The relationship between the SS Bits and the SS command for QPSK is the given in table 12:

Table 12: Coding of the SS for QPSK

SS Bits SS command Meaning
00 '‘Down’ Decrease synchronisation shift by k/8 Tc
11 'Up’ Increase synchronisation shift by k/8 Tc
01 ‘Do nothing’ No change

The relationship between the SS Bits and the SS command for 8PSK is given in table 13:

Table 13: Coding of the SS for 8PSK

SS Bits SS command Meaning
000 'Down' Decrease synchronisation shift by k/8 Tc
110 'Up' Increase synchronisation shift by k/8 Tc
011 ‘Do nothing’ No change
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6.3.3 Fast Physical Access CHannel (FPACH)

The Fast Physical Access CHannel (FPACH) is used by the Node B to carry, in asingle burst, the acknowledgement of
a detected signature with timing and power level adjustment indication to a user equipment. FPACH makes use of one
resouree-unitcode enly-atwith spreading factor 16, so that its burst is composed by 44 symbols. The spreading code,
training sequence and time slot position are configured by the network and signalled on the BCH.
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6.3.6 Physical Uplink Shared Channel (PUSCH)
For Physcal Uplmk Shared Channel (PUSCH) the burst structure of DPCH as deecn bedin subclause 6.2 shall be used.

6.3.7 Physical Downlink Shared Channel (PDSCH)

For Physical Downlmk Shared Channel (PDSCH) the burst structure of DPCH as descrlbed in subcl ause 6.2 shall be

asseeiatedrehannel—eFAGHepDGH)—PDSCH prowdes the possibility for transmlssmn of TFCI in downlmk
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
midamble assigned to the UE by UTRAN, see 6.6.1.1.2 . 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 at the same time.
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8.2.4  The Random Access Channel (RACH)

The RACH hasintrasiot-interleaving-onby-and-is mapped onto PRACH. More than one slot per frame may be
administered for the PRACH. The location of dots allocated to PRACH is broadcast on the BCH. The uplink sync

codes (SYNC-UL sequences) used by the UEs for UL synchronisation have a well known association with the P-
RACHs, as broadcast on the BCH. On the PRACH, both power control and uplink synchronisation control are used.
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