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5A.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 is to be transmitted directly after the SS information, which is transmitted
after the midamble. Figure 18G shows the position of the TPC command in a traffic burst.

For every user the TPC information is to be transmitted at least once per 5ms sub-frame. For each allocated
timeslot it is signalled individually whether that timeslot carries TPC information or not. If applied in a timeslot,
transmission of TPC symbols is done in the data parts of the traffic burst and they are transmitted using the
physical channel with the lowest physical channel sequence number (p) in that timeslot. Physical channel
sequence numbering is determined by the rate matching function and is described in [7].

TPC symbols may also be transmitted on more than one physical channel in a time slot. For this purpose, higher
layers allocate an additional number of Ntec physical channels, individually for each time slot. The TPC symbols
shall then be transmitted using the physical channels with the Ntpc+1 lowest physical channel sequence numbers
(p) in that time slot. Physical channel sequence numbering is determined by the rate matching function and is
described in [7]. If the rate matching function results in Nrm < Ntpc+1 remaining physical channels in this time
slot, TPC symbols shall be transmitted only on the Nrm remaining physical channels.

The TPC symbols are spread with the same spreading factor (SF) and spreading code as the data parts of the

respective physical channel.
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Figure 18G: Position of TPC information in the traffic burst in downlink and uplink

For the number of TPC symbols per time slot there are 3 possibilities, that can be configured by higher layers
individually for each timeslot:
1) oneTPCsymbol

2) noTPC symbols

3) 16/SFTPCsymbols
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
- thenumber of dlocated UL timedotsand UL CCTrCHsonthesetime dots (time dot and CCTrCH pair) and

- thedlocated TPC symbolsintheDL.

In case a UE has
- morethan one channdisation code

and/or
- channdisation codesbeing of lower spreading factor than 16 and usng 16/SF SS and 16/SF TPC symboals,

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

1. TheULtimedotsand CCTrCH pairsthe TPC commands are intended for will be numbered from thefirgt to thelast ULtimedot and
CCTrCH pair dlocated to the regarded UE (darting with 0). The number of atime dot and CCTrCH pair issmdller then the number
of another time dot and CCTrCH pair within the sametime dot if its Soreading code with the lowest SC number according to the
following table hasalower SC number then the Joreading code with the lowest SC number of the other time dot and CCTrCH pair.

2. Thecommanding TPC symbolson dl DL CCTrCHsdlocated to one UE are numbered consecutively starting with zero according to
thefollowing rules

ad Thenumbersof the TPC commandsof aregarded DL time dot arelower than those of DL time dotsbeing transmitted after that
timedot

b) WithinaDL time dot the numbers of the TPC commands of aregarded channdisation code are lower than those of
channelisation codes having a higher spreading code number

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

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

Note: Spreading factors2-8 are not used in DL

©) Withinachanndisation code numbers of the TPC commands are lower than those of TPC commands being transmitted after thet
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:NI[NUL_TPCsyrrboIs +TPCDLpos + ((S:NI[NUL_TPCsyrrboIs +TPCDLpos)diV(NUleot )))mOd(NULs!ot)

where
UL s isthe number of the controlled uplink time dot and CCTrCH pairs.

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

SFN=SHN’ div 2, wherediv isthe remainder free divison operation.
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NuL_resymbas iSthe number of UL TPC symbolsinasub-frame.
TPCoy s iSthe number of the regarded UL TPC symbol inthe DL within the sub-frame.
NuLsq isthe number of UL dotsand CCTrCH pairsin aframe sub-frame.

When one of the above parameters is changed due to higher layer reconfiguration, the new relationship between
TPC symbols and controlled UL time slots shall be valid, beginning with the radio frame, for which the new
parameters are set.

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

Coding of TPC:

The relationship between the TPC Bits and the transmitter power control command for QPSK is the same as in
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 is given in table 8C

Table 8C: TPC Bit Pattern for 8PSK

TPC Bits TPC command Meaning
000 ‘Down' Decrease Tx Power
110 ‘Up' Increase Tx Power
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5A.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 is to be transmitted directly after the SS information, which is transmitted
after the midamble. Figure 18G shows the position of the TPC command in a traffic burst.

For every user the TPC information is to be transmitted at least once per 5ms sub-frame. For each allocated
timeslot it is signalled individually whether that timeslot carries TPC information or not. If applied in a timeslot,
transmission of TPC symbols is done in the data parts of the traffic burst and they are transmitted using the
physical channel with the lowest physical channel sequence number (p) in that timeslot. Physical channel
sequence numbering is determined by the rate matching function and is described in [7].

TPC symbols may also be transmitted on more than one physical channel in a time slot. For this purpose, higher
layers allocate an additional number of Ntec physical channels, individually for each time slot. The TPC symbols
shall then be transmitted using the physical channels with the Ntpc+1 lowest physical channel sequence numbers
(p) in that time slot. Physical channel sequence numbering is determined by the rate matching function and is
described in [7]. If the rate matching function results in Nrm < Ntpc+1 remaining physical channels in this time
slot, TPC symbols shall be transmitted only on the Nrm remaining physical channels.

The TPC symbols are spread with the same spreading factor (SF) and spreading code as the data parts of the

respective physical channel.
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Figure 18G: Position of TPC information in the traffic burst in downlink and uplink

For the number of TPC symbols per time slot there are 3 possibilities, that can be configured by higher layers
individually for each timeslot:
1) oneTPCsymbol

2) noTPC symbols

3) 16/SFTPCsymbols
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
- thenumber of dlocated UL timedotsand UL CCTrCHsonthesetime dots (time dot and CCTrCH pair) and

- thedlocated TPC symbolsintheDL.

In case a UE has
- morethan one channdisation code

and/or
- channdisation codesbeing of lower spreading factor than 16 and usng 16/SF SS and 16/SF TPC symboals,

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

1. TheULtimedotsand CCTrCH pairsthe TPC commands are intended for will be numbered from thefirgt to thelast ULtimedot and
CCTrCH pair dlocated to the regarded UE (darting with 0). The number of atime dot and CCTrCH pair issmdller then the number
of another time dot and CCTrCH pair within the sametime dot if its Soreading code with the lowest SC number according to the
following table hasalower SC number then the Joreading code with the lowest SC number of the other time dot and CCTrCH pair.

2. Thecommanding TPC symbolson dl DL CCTrCHsdlocated to one UE are numbered consecutively starting with zero according to
thefollowing rules

ad Thenumbersof the TPC commandsof aregarded DL time dot arelower than those of DL time dotsbeing transmitted after that
timedot

b) WithinaDL time dot the numbers of the TPC commands of aregarded channdisation code are lower than those of
channelisation codes having a higher spreading code number

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

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

Note: Spreading factors2-8 are not used in DL

©) Withinachanndisation code numbers of the TPC commands are lower than those of TPC commands being transmitted after thet
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:NI[NUL_TPCsyrrboIs +TPCDLpos + ((S:NI[NUL_TPCsyrrboIs +TPCDLpos)diV(NUleot )))mOd(NULs!ot)

where
UL s isthe number of the controlled uplink time dot and CCTrCH pairs.

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

SFN=SFN' div 2, wherediv isthe remainder free divison operation.
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NuL_resymbas iSthe number of UL TPC symbolsinasub-frame.
TPCoy s iSthe number of the regarded UL TPC symbol inthe DL within the sub-frame.
NuLsq isthe number of UL dotsand CCTrCH pairsin aframe sub-frame.

When one of the above parameters is changed due to higher layer reconfiguration, the new relationship between
TPC symbols and controlled UL time slots shall be valid, beginning with the radio frame, for which the new
parameters are set.

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

Coding of TPC:

The relationship between the TPC Bits and the transmitter power control command for QPSK is the same as in
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 is given in table 8C

Table 8C: TPC Bit Pattern for 8PSK

TPC Bits TPC command Meaning
000 ‘Down' Decrease Tx Power
110 ‘Up' Increase Tx Power
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5A.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 is to be transmitted directly after the SS information, which is transmitted
after the midamble. Figure 18G shows the position of the TPC command in a traffic burst.

For every user the TPC information is to be transmitted at least once per 5ms sub-frame. For each allocated
timeslot it is signalled individually whether that timeslot carries TPC information or not. If applied in a timeslot,
transmission of TPC symbols is done in the data parts of the traffic burst and they are transmitted using the
physical channel with the lowest physical channel sequence number (p) in that timeslot. Physical channel
sequence numbering is determined by the rate matching function and is described in [7].

TPC symbols may also be transmitted on more than one physical channel in a time slot. For this purpose, higher
layers allocate an additional number of Ntec physical channels, individually for each time slot. The TPC symbols
shall then be transmitted using the physical channels with the Ntpc+1 lowest physical channel sequence numbers
(p) in that time slot. Physical channel sequence numbering is determined by the rate matching function and is
described in [7]. If the rate matching function results in Nrm < Ntpc+1 remaining physical channels in this time
slot, TPC symbols shall be transmitted only on the Nrm remaining physical channels.

The TPC symbols are spread with the same spreading factor (SF) and spreading code as the data parts of the

respective physical channel.
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Figure 18G: Position of TPC information in the traffic burst in downlink and uplink

For the number of TPC symbols per time slot there are 3 possibilities, that can be configured by higher layers
individually for each timeslot:
1) oneTPCsymbol

2) noTPC symbols

3) 16/SFTPCsymbols
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
- thenumber of dlocated UL timedotsand UL CCTrCHsonthesetime dots (time dot and CCTrCH pair) and

- thedlocated TPC symbolsintheDL.

In case a UE has
- morethan one channdisation code

and/or
- channdisation codesbeing of lower spreading factor than 16 and usng 16/SF SS and 16/SF TPC symboals,

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

1. TheULtimedotsand CCTrCH pairsthe TPC commands are intended for will be numbered from thefirgt to thelast ULtimedot and
CCTrCH pair dlocated to the regarded UE (darting with 0). The number of atime dot and CCTrCH pair issmdller then the number
of another time dot and CCTrCH pair within the sametime dot if its Soreading code with the lowest SC number according to the
following table hasalower SC number then the Joreading code with the lowest SC number of the other time dot and CCTrCH pair.

2. Thecommanding TPC symbolson dl DL CCTrCHsdlocated to one UE are numbered consecutively starting with zero according to
thefollowing rules

ad Thenumbersof the TPC commandsof aregarded DL time dot arelower than those of DL time dotsbeing transmitted after that
timedot

b) WithinaDL time dot the numbers of the TPC commands of aregarded channdisation code are lower than those of
channelisation codes having a higher spreading code number

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

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

Note: Spreading factors2-8 are not used in DL

©) Withinachanndisation code numbers of the TPC commands are lower than those of TPC commands being transmitted after thet
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:NI[NUL_TPCsyrrboIs +TPCDLpos + ((S:NI[NUL_TPCsyrrboIs +TPCDLpos)diV(NUleot )))mOd(NULs!ot)

where
UL s isthe number of the controlled uplink time dot and CCTrCH pairs.

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

SFN=SFN' div 2, wherediv isthe remainder free divison operation.
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NuL_resymbas iSthe number of UL TPC symbolsinasub-frame.
TPCoy s iSthe number of the regarded UL TPC symbol inthe DL within the sub-frame.
NuLsq isthe number of UL dotsand CCTrCH pairsin aframe sub-frame.

When one of the above parameters is changed due to higher layer reconfiguration, the new relationship between
TPC symbols and controlled UL time slots shall be valid, beginning with the radio frame, for which the new
parameters are set.

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

Coding of TPC:

The relationship between the TPC Bits and the transmitter power control command for QPSK is the same as in
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 is given in table 8C

Table 8C: TPC Bit Pattern for 8PSK

TPC Bits TPC command Meaning
000 ‘Down' Decrease Tx Power
110 ‘Up' Increase Tx Power
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