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1. Summary

The TPC is utilised to command a TX power adjustment for transmission power control. In 3.84 Mcps TDD, TPC
information is not transmitted as L1 signal on the downlink. In 1.28 Mcps TDD, the TPC information is transmitted
once per 5 ms sub-frame in the downlink and in the uplink. Each time slot and CCTrCH is controlled independently.

2. Introduction

In 3.84 Mcps TDD option, the TPC command is not used in the downlink. However the TPC is utilised in 1.28 Mcpsin
both uplink and downlink to command a TX power adjustment of 1 or 2 or 3 dB. The default step size is signalled by
the network by means of system information that is broadcast in the cell. The TPC information (if applied) is to be
transmitted directly after the SSinformation in downlink and uplink. Figure 1 shows the position of the TPC in a burst.
The TPC, asone of L1 signals, isto be transmitted once per 5 ms sub-frame.

The step size can be adjusted during call setup or readjusted during the call.
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Figure 1l TPC information in a burstin downlink and uplink

For the number of layer 1 symbols per channelisation code there are 3 possihilities configurable for each channelisation
code during the call setup:

?? one SSand one TPC symbol

?? no SSand no TPC symbols

?? 16/SF SS and 16/SF TPC symbols

So, in case 3, when SF=1, there are 16 TPC symbols which correspond to 32 hits(for QPSK) and 48 bits (for 8PSK).
For every user the TPC information is to be transmitted at |east once per 5nms 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 thefirst allocated timeslot (according to the order in the higher layer allocation 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.

Each of the TPC symbols for uplink power control in the DL will be associated with an UL time slot and an UL
CCTrCH depending on the number of allocated UL time slots and UL CCTrCHs and the allocated TPC symbolsin the
DL.

For the downlink power control the situation isvice versa. Each of the TPC symbols for downlink power control in the
UL will be associated with aDL time slot and aDL CCTrCH depending on the number of allocated DL time slots and
DL CCTrCHs and the allocated TPC symbolsin the UL.

In case a UE 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 UL (DL) time slot CCTrCH pair (all channelisation codes on that time slot belonging to
the sametime slot and CCTrCH pair have the same TPC command) will be distributed to the following rules:

1. TheUL(DL) timeslotsand CCTrCH pairs the TPC commands are intended for will be numbered form the first to
thelast UL(DL) time slot and CCTrCH pair allocated to the regarded UE (starting with 0). The number of atime
slot and CCTrCH pair is smaller then the number of another time slot and CCTrCH pair within the sametimeslot if
its spreading code with the lowest SC number according to the following table has alower SC number then the
spreading code with the lowest SC number of the other time slot and CCTrCH pair.

2. The commanding TPC symbolson al DL(UL) 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 slot are lower than those of DL time slots being
transmitted after that time slot

b) Withina DL (UL) 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: (see TS 25.223)

SC number | SF (Q) Walsh code number (k)
0 16 «?D
CQ?16
15 16 (k?16) (k215
Cqor16 €Q716
16 8 (k?D)
Cqos
23 8 (k?8)
Cqos
24 4 (k?1)
Cqoa
27 4 (k?4)
Cqoa
28 2 (k?D)
CQ?Z




29 2 (k?2)
Co22

30 1 «?D)
Con

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

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

ULpos 7 (S:N "':NUL_TPCsymbols 9 TPC ) mOd( NULsIot) '

DLpos
where
ULpos 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 reminder free division operation.
NuL_pcsymbals 1S the number of UL TPC symbolsin a sub-frame.
TPCppos is the number of the regarded UL TPC symbol in the DL within the sub-frame.

NuLsot iSthe number of UL slotsand CCTrCH pairsin aframe.

For the TPC symbolsin the UL the corresponding equation applies:
DL pos r) (S:N '?\I DL _TPCsymbols r) TPCULpos) mOd( NDLsIot)

In the following two examples of the association of UL TPC commands to UL time slots are shown:



Table 1 Two examples of the association of DL TPC commandsto UL uplink time slots
with NuLgot=3

Case 1. Ny treympas=2; Case 2: Nyi_tpaymbols=4

Sub- Casel The order of the Case?2
Frame served UL time
Number (2ULTPC slot and CCTrCH (4ULTPC
symbols) pairs (UL time symbols)
The order of UL slot ar?t?n?bct:a-rg rCH The order of UL
TPC symbols TPC symbols
SFN’=0 (1 0——> 0(TR)+—F 0 (1
ULpos=0) ULpos=0)
1 | 5 1(THA) ——— 1
2(TS5) «—— 2
0(TS3)«— 3
SFN’=1 (1 0 0(TS3) 0 [
ULpos=2) ULpos=1)
Pos 1 1(TSh) 1 Pos
N 2(TS5) 2
¢ 0(TS3) 3
1(TSH)
SFN'=2 (1 0 0(TS3) 0 (1
ULpos=1) < ULpos=2)
1 1(TS4) 1
N 2(TSH) ¢ 2
0(TSI) ¥ 3
118 ¢ /
2(TSH) ¥
3. Proposal

We propose to add following paragraphsin the working CR for TS25.221 as the description of the transmission of TPC
commands in the 1.28McpsTDD.



Beginning of text proposal for working CR for 25.221 --------=--=--=-----

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 SS information,

which is transmitted after the midamble. Figure XX shows the position of the TPC command in a
traffic burst.

For every user the TPC information is to be transmitted at |east once per 5ms sub-frame. If applied,
transmission of TPC is done in the data parts of the traffic burst and it can be transmitted using the first

allocated channelisation code and the first allocated timesl ot (according to the order in the higher layer

alocation m €). 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.
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Figure X: TPC information in a burst in downlink and uplink

For the number of layer 1 symbols per channelisation code there are 3 possibilities configurable for
each channelisation code during the call setup:

?? one SS and one TPC symbol

?? 1no SSand no TPC symbols

?? 16/SF SS and 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. Thisassociation varies with

?? depending-onthe number of allocated UL time slotsand UL CCTrCHs on these time slots (time
slot and CCTrCH pair) and

?? theallocated TPC symbolsinthe DL.

In case aUE has

&g more than one channelisation code

and/or

&5 channelisation codes being of lower spreading factor than 16 and using 16/SF SS and 16/SF TPC
symbols,

the TPC commands for each UL{D4)-time 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:

3. The UL{DL}time slots and CCTrCH pairs the TPC commands are intended for will be numbered
form thefirst to the last UL{BL)}-time slot and CCTrCH pair allocated to the regarded UE (starting
with 0). The number of atime slot and CCTrCH pair is smaller then the number of another time slot
and CCTrCH pair within the same time slot if its spreading code with the lowest SC number

according to the following table has alower SC number then the spreading code with the lowest SC

number of the other time slot and CCTrCH pair.

4. The commanding TPC symbolson all DLEAHY} 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 slot are lower than those of DL
time slots being transmitted after that time slot

b) WithinaDL _(UL)}time slot the numbers of the TPC commands of aregarded
channelisation code are lower than those of channelisation codes having ahigher spreading

code number

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

SC number | SF (Q) Walsh code number (k)
k2D
9 16 Coa16




15 16 o198
Q716
16 8 (k?1)
- = Cam
23 8 (k?8)
= = Co2s
24 4 (k?1)
= - Cqoa
27 4 (k?4)
= - Cara
28 2 (k?1)
= = Co2
29 2 (k?2)
= = Ca22
30 1 52
= = Con1

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

Thefollowing equation is used to determine the UL time slot which is controlled by the regarded TPC

symbol inthe DL:

U Lpos ? (S:N I':NUL_TPCsymboIs 7 TPCDLpos) mOd( NULsIot) 1

where

Ul yosisthe number of the controlled uplink time slot and CCTrCH pairs.

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

SEN=SFEN’ div 2, where div is the reminder free division operation.

Nut_pcgymbols 1S the number of UL TPC symbolsin a sub-frame.

TPCp pesiS the number of the regarded UL TPC symbol in the DL within the sub-frame.

Nut siot S the number of UL slots and CCTrCH pairsin aframe.




pos * = ¥ DL _TPCsymbols * Lpos

DLslot

In Annex G two examples of the association of W-TPC commands to-Uk time slots and CCTrCH

pairss are shown.

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 is given

intable[XX]

Table XX: TPC Bit Pattern for 8PSK

TPC TPC Bit Pattern Meaning
‘Down’ 000 Decrease Tx Power
'Up' 110 Increase Tx Power




Annex G (Informative):

Examples of the association of DL TPC commands

to UL uplink time slots for 1.28 Mcps TDD

In the following two examples of the association of UL TPC commandsto UL time slots and

Table X Two examples of the association of DL TPC commands to UL uplink time

slots with Ny go=3

Case 1. Nyp_tpeymbols=2: Case 2: Nyi_tpaymbols=4

Sub- Casel The order of the Case?2
Frame served UL time
Number 2UL TPC sot and CCTrCH 4UL TPC
symbols) pairs (UL time symbols)
The order of UL slot and CCTrCH The order of UL
A1 UTUC! U UL b S1IC UTUC! U UL
TPC symbols number) TPC symbols
SFN’=0 @ 0—T—> 0(TS))+— 0 @
%posﬂ ipo =0
1 > 1 (TS «———— 1
2(TS5) «— 2
0(TS3) ¢ 3
SFN'=1 @ 0 0(TS3 0 @
ULpos=2 ULpos=1)
" 1 1S, ~| 1 "
2(1s5) A
4 0(TS3) / 3
1(TS4) /
SEN'=2 @ 0 0(TS3 0 @
ULyos=1) ULpos=2)
. 1 A 1(T4 1 .
A D (TSH) ¥ 2
0(TS3)¥ / 3
1(TSA) K /
2(TS5) ¥




CCTrCHs are shown (see 6.2.2.2):

Annex GH (informative):
Change history

<No changes will be made in this chapter in this CR, only the numbering hasto be changed. >

End of text proposal for working CR for 25.221



