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Introduction
This issue has been discussed previoudy in RAN WG1 [1,2]

The current document considers the contents of the TFCI field in the case that Layer 1 receives an invalid set
of transport blocks, which is not currently mentioned in the Layer 1 specifications, and is described in [3],
but only for the downlink.

The response from RAN WG3 to the LS [4] indicates that the current text should remainin [3], but it also
seems appropriate that thisis at least mentioned in the Layer 1 specifications. The proposed CR’s go dightly
further and add some further clarification from a Layer 1 perspective.

As an example, it might be the case that no transport blocks have been provided to Layer 1, but the
corresponding Transport Format Combination has not been defined as one of the valid combinations for that
radio link. Thisis likely to occur during the initial phases of DPCH synchronization, where DPCCH may be
present but nothing is sent on DPDCH. In such a case the following solutions are proposed:-

?? Inthe uplink the TFCI codeword should be generated by setting the input to the TFCI coder to al “1”s.
?? Inthe downlink DTX should be applied to the TFCI field (asin [3])

The changesin CR 25.211-083 define the required behaviour for an invalid set of transport blocks and add a
reference to [3]

The changesin CR 25.212-095 define how the TFCI codeword should be generated in this specia case
These changes also cover the contents of the TFCI field in the DCH power control preamble.

The related question of what should transmitted on the DPDCH in the case of invalid transport blocks is not
considered here, but the case of the uplink could be the subject of further discussion.
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[2] R1-00-1146 LS on TFCI in the case of an invalid set of transport blocks and during DPCH
synchronisation

[3] TS25.427 Ver3.3.0

[4] R1-00-1178 Response to Liaison Statement on “TFCI in the case of invalid set of transport blocks and
during DPCH synchronisation’, Source RAN3



3GPP TSG RAN WG1 Meeting #16 Document R1-00-1201
Pusan, Korea, 10" — 13" October, 2000 O SHG, too the fama R o e

CHANGE REQUEST ' fee for netcuons on how t il in s form cortecty

25.211 CR 083 Current Version: 3.4.0 draft
GSM (AA.BB) or 3G (AA.BBB) specification number ? ? CR number as allocated by MCC support team
For submission to: RAN #9 for approval | X strategic (for SMG
list expected approval meeting # here for information non-strategic use only)
?

Form: CR cover sheet, version 2 for 3GPP and SMG The latest version of this form is available from: ftp://ftp.3gpp.ora/Information/CR -Form-
v2.doc

Proposed change affects: (U)siMm |:| ME UTRAN / Radio Core Network |:|

(at least one should be marked with an X)

Source: Philips Date: 2000-09-15
Subject: TFCI in the case of invalid transport blocks
Work item:
Category: F Correction X | Release: Phase 2
A Corresponds to a correction in an earlier release Release 96
(only one category B Addition of feature Release 97
shall be marked C Functional modification of feature Release 98
with an X) D Editorial modification Release 99 X
Release 00
Reason for The contents of the TFCI field is not specified in the case of an invalid set of transport
change: blocks
Clauses affected: 2,521, 53.2
Other specs Other 3G core specifications X | ? Listof CRs: CR 25.212-95
affected: Other GSM core ? List of CRs:
specifications
MS test specifications ? List of CRs:
BSS test specifications ? List of CRs:
0O&M specifications ? List of CRs:
Other
comments:
&
helpoc

Lmmmmmmen double-click here for help and instructions on how to create a CR.



Release 1999 6 3G TS 25.211 V3.4.0 DRAFT (2000-09)

2 References

The following documents contain provisions which, through reference in thistext, constitute provisions of the present
document.

?? References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

?? For aspecific reference, subsequent revisions do not apply.

?? For anon-specific reference, the latest version applies.

[1] 3G TS 25.201: "Physical layer - general description™.

[2] 3G TS 25.211: "Physical channels and mapping of transport channels onto physical channels
(FDD)".

[3] 3G TS 25.212: "Multiplexing and channel coding (FDD)".

[4] 3G TS 25.213: "Spreading and modulation (FDD)".

[5] 3G TS 25.214: "Physical layer procedures (FDD)".

[6] 3G TS 25.221: "Transport channels and physical channels (TDD)".

[7] 3G TS 25.222: "Multiplexing and channel coding (TDD)".

[8] 3G TS 25.223: " Spreading and modulation (TDD)".
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[10] 3G TS 25.215: "Physical layer - Measurements (FDD)".
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[12] 3G TS 25.302: " Services Provided by the Physical Layer”.

[13] 3G TS 25.401: "UTRAN Overall Description".

[14] 3G TS 25.133: "Requirements for Support of Radio Resource Management (FDD)".

[15] 3G TS 25.427: "UTRAN Overall Description :UTRA lub/lur Interface User Plane Protocol for

DCH datastreams”.
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5.2.1 Dedicated uplink physical channels

There are two types of uplink dedicated physical channels, the uplink Dedicated Physical Data Channel (uplink
DPDCH) and the uplink Dedicated Physical Control Channel (uplink DPCCH).

The DPDCH and the DPCCH are 1/Q code multiplexed within each radio frame (see [4]).

The uplink DPDCH is used to carry the DCH transport channel. There may be zero, one, or several uplink DPDCHs on
each radio link.

The uplink DPCCH is used to carry control information generated at Layer 1. The Layer 1 control information consists
of known pilot bits to support channel estimation for coherent detection, transmit power-control (TPC) commands,
feedback information (FBI), and an optional transport-format combination indicator (TFCI). The transport-format
combination indicator informs the receiver about the instantaneous transport format combination of the transport
channels mapped to the simultaneously transmitted uplink DPDCH radio frame. There is one and only one uplink
DPCCH on each radio link.

Figure 1 shows the frame structure of the uplink dedicated physical channels. Each radio frame of length 10 msis split
into 15 slots, each of length T = 2560 chips, corresponding to one power-control period.

Data
DPDCH Ngxa bits

A
\ 4

Tgot = 2560 chips, Ngga = 10% 2 bits (k=0..6)

Pilot TFCI FBI TPC

DPCCH Nnilnr b|tS NTF(‘I bltS NFBl b|tS NTPC bItS
) Ty = 2560 chips, 10 bits -
Slot #0 Slot #1 Slot # Slot #14

>
>

A

1radioframe: Tt = 10 ms
Figure 1: Frame structure for uplink DPDCH/DPCCH

The parameter k in figure 1 determines the number of bits per uplink DPDCH slot. It isrelated to the spreading factor
SF of the DPDCH as SF = 256/2. The DPDCH spreading factor may range from 256 down to 4. The spreading factor
of the uplink DPCCH is always equal to 256, i.e. there are 10 bits per uplink DPCCH slot.

The exact number of bits of the uplink DPDCH and the different uplink DPCCH fields (Ngiiot, Ntrci, Nrai, and Ntpc) is
given by table 1 and table 2. What slot format to useis configured by higher layers and can al so be reconfigured by
higher layers.

The channel bit and symbol rates givenin table 1 and table 2 are the rates immediately before spreading. The pilot
patterns are given in table 3 and table 4, the TPC bit pattern is given in tableb.

The FBI bits are used to support techniques requiring feedback from the UE to the UTRAN Access Point, including
closed loop mode transmit diversity and site selection diversity transmission (SSDT). The structure of the FBI field is
shown in figure 2 and described below.

Sfield D field

< Negy >

Figure 2: Details of FBI field
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The Sfield isused for SSDT signalling, while the D field is used for closed loop mode transmit diversity signalling.
The Sfield consists of 0, 1 or 2 bits. The D field consists of 0 or 1 bit. The total FBI field size Ngg, is given by table 2.
If total FBI field is not filled with Sfield or D field, FBI field shall be filled with "1". When Ngg, is 2bits, Sfield is Obit
and D field is 1hit, left side field shall be filled with "1" and right side field shall be D field. Simultaneous use of SSDT
power control and closed loop mode transmit diversity requires that the Sfield consists of 1 bit. The use of the FBI
fieldsis described in detail in [5].

Table 1: DPDCH fields

Slot Format #i Channel Bit Rate Channel Symbol SF Bits/ Bits/ Ndata
(kbps) Rate (ksps) Frame Slot

0 15 15 256 150 10 10
1 30 30 128 300 20 20
2 60 60 64 600 40 40
3 120 120 32 1200 80 80
4 240 240 16 2400 160 160
5 480 480 8 4800 320 320
6 960 960 4 9600 640 640

There are two types of uplink dedicated physical channels; those that include TFCI (e.g. for several simultaneous
services) and those that do not include TFCI (e.g. for fixed-rate services). These types are reflected by the duplicated
rows of table 2. It isthe UTRAN that determinesif a TFCI should be transmitted and it is mandatory for all UEsto
support the use of TFCI in the uplink. The mapping of TFCI bits onto slotsis described in[3].

In compressed mode, DPCCH slot formats with TFCI fields are changed. There are two possible compressed slot
formats for each normal slot format. They are labelled A and B and the selection between them is dependent onthe
number of slotsthat are transmitted in each frame in compressed mode.

Table 2: DPCCH fields

Slot Channel Bit | Channel Symbol | SF Bits/ Bits/ | Npilot Nrrc Nrtrel | Nrei | Transmitted
Form Rate (kbps) Rate (ksps) Frame Slot slots per
at #i radio frame

0 15 15 256 150 10 6 2 2 0 15

0A 15 15 256 150 10 5 2 3 0 10-14
0B 15 15 256 150 10 4 2 4 0 8-9

1 15 15 256 150 10 8 2 0 0 8-15

2 15 15 256 150 10 5 2 2 1 15

2A 15 15 256 150 10 4 2 3 1 10-14

2B 15 15 256 150 10 3 2 4 1 8-9

3 15 15 256 150 10 7 2 0 1 8-15

4 15 15 256 150 10 6 2 0 2 8-15

5 15 15 256 150 10 5 1 2 2 15

5A 15 15 256 150 10 4 1 3 2 10-14
5B 15 15 256 150 10 3 1 4 2 8-9

The pilot bit patterns are described in table 3 and table 4. The shadowed column part of pilot bit pattern is defined as
FSW and FSWs can be used to confirm frame synchronization. (The value of the pilot bit pattern other than FSWs shall
be"1".)

3GPP
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Table 3: Pilot bit patterns for uplink DPCCH with Nyjot =3, 4, 5and 6

Npilot =3 Npilot =4 Npilot =5 Npilot =6
1 2 2
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Table 4: Pilot bit patterns for uplink DPCCH with Nyjiot = 7 and 8
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The relationship between the TPC bit pattern and transmitter power control command is presented in table 5.

Table 5: TPC Bit Pattern

TPC Bit Pattern Transmitter power
Nrpc =1 Ntpc =2 control command

1 11 1

0 00 0

Multi-code operation is possible for the uplink dedicated physical channels. When multi-code transmission is used,
several paralel DPDCH are transmitted using different channelization codes, see [4]. However, thereisonly one
DPCCH per radio link.

A power control preamble may be used for initialisation of aDCH. Both the UL and DL DPCCHs shall be transmitted
during the power control preamble. The length of the power control preambleis a UEspecific higher layer parameter,
Nocp (see[5], section 5.1.2.4), signalled by the network. The UL DPCCH shall take the same slot format in the power
control preamble as afterwards, as given in table 2. When, Ny, > 0 the pilot patterns from slot #(15- Npcp) to slot #14 of
table 3 and table 4 shall be used. The timing of the power control preambleis described in [5], subclause 4.3.2.2. The

ol is fil

If either no transport blocks, or an invalid set of transport blocks, have been provided to Layer 1, the TECI code word
shall be determined as follows: If a Transport Format Combination with no transport blocksisvalid for that radio link,
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then the corresponding TFCI code word shall be used, otherwise the TECI code word shall be generated by setting the
input to the TECI channel coderto all " 1" bits(see[3]).

3GPP
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53.2 Dedicated downlink physical channels

Thereisonly onetype of downlink dedicated physical channel, the Downlink Dedicated Physical Channel (downlink
DPCH).

Within one downlink DPCH, dedicated data generated at Layer 2 and above, i.e. the dedicated transport channel
(DCH), istransmitted in time-multiplex with control information generated at Layer 1 (known pilot bits, TPC
commands, and an optional TFCI). The downlink DPCH can thus be seen as atime multiplex of adownlink DPDCH
and adownlink DPCCH, compare subclause5.2.1.

Figure 9 shows the frame structure of the downlink DPCH. Each frame of length 10 msis split into 15 slots, each of
length Tg4; = 2560 chips, corresponding to one power-control period.

« DPDCH | DPCCH < DPDCH , {PCCH,
Datal TPC TFCI Data2 Pilot
N bits N bits N, bits N bits N, bits
Ty, = 2560 chips, 10* 2k bits (k=0..7)
Slot#0 | Slot#1 Slot # Slot #14

A

>
>

Oneradio frame, T, = 10 ms
Figure 9: Frame structure for downlink DPCH

The parameter k in figure 9 determines the total number of bits per downlink DPCH slot. It isrelated to the spreading
factor SF of the physical channel as SF = 512/2°. The spreading factor may thus range from 512 down to 4.

The exact number of bits of the different downlink DPCH fields (Npiiot, Ntpc, Nrrci, Natar @nd Ngawp) isgivenin table
11. What slot format to useis configured by higher layers and can also be reconfigured by higher layers.

There are basically two types of downlink Dedicated Physical Channels; those that include TFCI (e.g. for several
simultaneous services) and those that do not include TFCI (e.g. for fixed-rate services). These types are reflected by the
duplicated rows of table 11. It isthe UTRAN that determinesif a TFCI should be transmitted and it is mandatory for all
UEs to support the use of TFCI in the downlink. The mapping of TFCI bits onto slotsis described in [3].

In compressed mode, a different slot format is used compared to normal mode. There are two possible compressed slot
formatsthat are labelled A and B. Format B is used for compressed mode by spreading factor reduction and format A
isused for all other transmission time reduction methods. The channel bit and symbol rates given in table 11 are the
ratesimmediately before spreading.

3GPP



Release 1999 18 3G TS 25.211 V3.4.0 DRAFT (2000-09)
Table 11: DPDCH and DPCCH fields

Slot [Channel| Channel | SF | Bits/ DPDCH DPCCH Transmitted

Format | Bit Rate| Symbol Slot Bits/Slot Bits/Slot slots per

#i (kbps) Rate radio frame
(ksps) Npata1 | Npataz | Ntpc | Nrrci | Npilot Nrr
0 15 7.5 512| 10 0 4 2 0 4 15
0A 15 7.5 512| 10 0 4 2 0 4 8-14
0B 30 15 256| 20 0 8 4 0 8 8-14
1 15 7.5 512| 10 0 2 2 2 4 15
1B 30 15 256| 20 0 4 4 4 8 8-14
2 30 15 256 20 2 14 2 0 2 15
2A 30 15 256 20 2 14 2 0 2 8-14
2B 60 30 128]| 40 4 28 4 0 4 8-14
3 30 15 256| 20 2 12 2 2 2 15
3A 30 15 256| 20 2 10 2 4 2 8-14
3B 60 30 128| 40 4 24 4 4 4 8-14
4 30 15 256| 20 2 12 2 0 4 15
4A 30 15 256| 20 2 12 2 0 4 8-14
4B 60 30 128| 40 4 24 4 0 8 8-14
5 30 15 256| 20 2 10 2 2 4 15
5A 30 15 256| 20 2 8 2 4 4 8-14
5B 60 30 128| 40 4 20 4 4 8 8-14
6 30 15 256| 20 2 8 2 0 8 15
6A 30 15 256 20 2 8 2 0 8 8-14
6B 60 30 128| 40 4 16 4 0 16 8-14
7 30 15 256| 20 2 6 2 2 8 15
7A 30 15 256| 20 2 4 2 4 8 8-14
7B 60 30 128]| 40 4 12 4 4 16 8-14
8 60 30 128| 40 6 28 2 0 4 15
8A 60 30 128| 40 6 28 2 0 4 8-14
8B 120 60 64 | 80 12 56 4 0 8 8-14
9 60 30 128| 40 6 26 2 2 4 15
9A 60 30 128]| 40 6 24 2 4 4 8-14
9B 120 60 64 | 80 12 52 4 4 8 8-14
10 60 30 128| 40 6 24 2 0 8 15
10A 60 30 128| 40 6 24 2 0 8 8-14
10B 120 60 64| 80 12 | 48 4 0 16 8-14
11 60 30 128| 40 6 22 2 2 8 15
11A 60 30 128| 40 6 20 2 4 8 8-14
11B 120 60 64 | 80 12 | 44 4 4 16 8-14
12 120 60 64 | 80 12 | 48 4 8* 8 15
12A 120 60 64 | 80 12 | 40 4 16* 8 8-14
12B 240 120 32| 160 | 24 | 96 8 16* | 16 8-14
13 240 120 32| 160 | 28 | 112 4 8* 8 15
13A 240 120 32| 160 | 28 | 104 4 16* 8 8-14
13B 480 240 16 | 320 | 56 | 224 8 16* | 16 8-14
14 480 240 16 | 320 | 56 | 232 8 8* 16 15
14A 480 240 16 [ 320 [ 56 [ 224 8 16* | 16 8-14
14B 960 480 8 | 640 | 112 | 464 16 16* | 32 8-14
15 960 480 8 | 640 | 120 | 488 8 8* 16 15
15A 960 480 8 | 640 [ 120 | 480 8 16* | 16 8-14
15B 1920 960 4 | 1280 | 240 | 976 16 16* | 32 8-14
16 1920 960 4 | 1280 [ 248 [1000( 8 8* 16 15
16A 1920 960 4 | 1280 | 248 | 992 8 16* | 16 8-14

* |f TFCI bitsare not used, then DTX shall be used in TFCI field.
NOTEL: Compressed modeis only supported through spreading factor reduction for SF=512 with TFCI.

NOTE2: Compressed mode by spreading factor reduction is not supported for SF=4.
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NOTES3: Asspecifiedin[15], if TFCI bits are being used andif either no transport blocks, or an invalid set of
transport blocks, have been provided to Layer 1, the TECI field shall befilled asfollows: If a Transport
Format Combination with no transport blocks is valid, then the corresponding TECI code word shall be
used, otherwise the DTX shall be used in the TECI field

The pilot bit patterns are described in table 12. The shadowed column part of pilot bit pattern is defined asFSW and
FSWs can be used to confirm frame synchronization. (The value of the pilot bit pattern other than FSWs shall be "11".)
In table 12, the transmission order is from left to right.

In downlink comp ressed mode through spreading factor reduction, the number of bitsinthe TPC and Pilot fields are
doubled. Symbol repetition isused to fill up the fields. Denote the bits in one of these fields in normal mode by X1, X2,

X3, ..., Xx. In compressed mode the following bit sequenceis sent in corresponding field: X1, X2, X1, X2, X3, X4, X3,
X4,..., XX,

Table 12: Pilot bit patterns for downlink DPCCH with Nyiior = 2, 4, 8 and 16

Npilot Npilot =4 Npilot =8 Npilot =16
=2 (1) (*2) (*3)
Symbol 0 0 1 0 1 2 3 0 1 2 3 4 5 6 7
#
Slot #0 11 11 11 11 11 11 10 11 11 11 10 11 11 11 10
1 00 11 00 11 00 11 10 11 00 11 10 11 11 11 00

01 11 01 11 01 11 01 11 01 11 01 11 10 11 00
3 00 11 00 11 00 11 00 11 00 11 00 11 01 11 10
4 10 11 10 11 10 11 01 11 10 11 01 11 11 11 11
5 11 11 11 11 11 11 10 11 11 11 10 11 01 11 01
6 11 11 11 11 11 11 00 11 11 11 00 11 10 11 11
7 10 11 10 11 10 11 00 11 10 11 00 11 10 11 00
8 01 11 01 11 01 11 10 11 01 11 10 11 00 11 11

9 11 11 11 11 11 11 11 11 11 11 11 11 00 11 11
10 01 11 01 11 01 11 01 11 01 11 01 11 11 11 10
11 10 11 10 11 10 11 11 11 10 11 11 11 00 11 10
12 10 11 10 11 10 11 00 11 10 11 00 11 01 11 01
13 00 11 00 11 00 11 11 11 00 11 11 11 00 11 00
14 00 11 00 11 00 11 11 11 00 11 11 11 10 11 01

NOTE* 1: This pattern is used except slot formats 2B and 3B.
NOTE*2: This pattern is used except slot formats 0B, 1B, 4B, 5B, 8B, and 9B.
NOTE* 3: This pattern is used except slot formats 6B, 7B, 10B, 11B, 12B, and 13B.

NOTE: For slot format nB wheren =0, ..., 15, the pilot bit pattern corresponding to Nyijof2 is to be used and
symbol repetition shall be applied.

The relationship between the TPC symbol and the transmitter power control command is presented in table 13.

Table 13: TPC Bit Pattern

TPC Bit Pattern Transmitter power

Ntpc =2 Ntpc=4 NTpc=8 control command
11 1111 11111111 1
00 0000 00000000 0

Multicode transmission may be employed in the downlink, i.e. the CCTrCH (see[3]) is mapped onto several parallel
downlink DPCHSs using the same spreading factor. In this case, the Layer 1 control information is transmitted only on
thefirst downlink DPCH. DTX bits are transmitted during the corresponding time period for the additional downlink
DPCHs, seefigure 10.

In case there are several CCTrCHs mapped to different DPCHs transmitted to the same UE different spreading factors
can be used on DPCHSs to which different CCTrCHs are mapped. Also in this case, Layer 1 control information is only
transmitted on the first DPCH while DTX bits are transmitted during the corresponding time period for the additional
DPCHs.
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'DPDCH DPDCH |
TPC —— TFCI " Pilot
Transmission
Power Physical Channel 1
Transmission : :
Power ; Physical Channel 2
: —p
(\.
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(\.
Transmission ; :
Power : Physical Channel L
| : >
< >

One Slot (2560 chips)

Figure 10: Downlink slot format in case of multi-code transmission

A power control preamble may be used for initialisation of a DCH. The DL DPCH shall take the same slot format in
the power control preamble as afterwards, asgivenin Table 11, with the restriction that DTX shall be used inthe DL
DPDCH fields in the power control preamble. The length of the power control preambleis a UEspecific higher-layer
parameter, Ny, (see[5], section 5.1.2.4), signalled by the network. When N, > 0, the pilot patterns from slot #(15 —
Npcp) to slot #14 of table 12 shall be used. Fhe F=Cliieldisfiledwith 1" bits,

53.2.1 STTD for DPCH
The pilot bit pattern for the DPCH channel transmitted on antenna 2 is given in table 14.

- For Nilot = 8, 16 the shadowed part indicates pilot bits that are obtained by STTD encoding the corresponding
(shadowed) bitsin Table 12. The non-shadowed pilot bit pattern is orthogonal to the corresponding (non-
shadowed) pilot bit pattern in table 12.

- For Npiiot = 4, the diversity antenna pilot bit pattern is obtained by STTD encoding both the shadowed and non-
shadowed pilot bitsin table 12.

- For Npiiot =2, the diversity antenna pilot pattern is obtained by STTD encoding the two pilot bitsin table 12
with the last two bits (data or DTX) of the second datafield (data2) of the slot. Thus for Nyt = 2 case, the last
two bits of the second datafield (data 2) after STTD encoding, follow the diversity antenna pilot bitsin Table
14.

STTD encoding for the DPDCH, TPC, and TFCI fieldsis done as described in subclause5.3.1.1.1. For the SF=512
DPCH, thefirst two bitsin each slot, i.e. TPC bits, are not STTD encoded and the same bits are transmitted with equal
power from the two antennas. The remaining four bits are STTD encoded.

For compressed mode through spreading factor reduction and for Nyt >4, symbol repetition shall be appliedto the
pilot bit patterns of table 14, in the same manner as described in 5.3.2. For slot formats 2B and 3B, i.e. compressed
mode through spreading factor reduction and Nyiio: = 4, the pilot bitstransmitted on antenna 2 are STTD encoded, and
thus the pilot bit pattern is as shown in the most right set of table 14.
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4.3.3 Coding of Transport-Format-Combination Indicator (TFCI)

The TFCI is encoded using a (32, 10) sub-code of the second order Reed-Muller code. The coding procedure is as
shown in figure 9.

TFCI (32.10) sub-code of TFCI code
(10 bits)y ——* second order ™ word
ag...8 Reed-Muller code bg...by,

Figure 9: Channel coding of TFCI information bits

If aninvalid set of transport blocks, (i.e. which does not correspond to one of the transport format combinations
defined for that radio link) is provided to Layer 1 by higher layers, the TFCI code word shall be generated by setting al
the input bitsto the TECI channel coder .to"1".

If the TFCI consist of less than 10 bits, it is padded with zeros to 10 bits, by setting the most significant bitsto zero.
The length of the TFCI code word is32 bits.

The code words of the (32,10) sub-code of second order Reed-Muller code are linear combination of 10 basis
sequences. The basis sequences are asin the following table 8.

Table 8: Basis sequences for (32,10) TFCI code

i Mio Mi1 Mi2 Miz Mia Mis Mig Miz Mig Mig
0 1 0 0 0 0 1 0 0 0 0
1 0 1 0 0 0 1 1 0 0 0
2 1 1 0 0 0 1 0 0 0 1
3 0 0 1 0 0 1 1 0 1 1
4 1 0 1 0 0 1 0 0 0 1
5 0 1 1 0 0 1 0 0 1 0
6 1 1 1 0 0 1 0 1 0 0
7 0 0 0 1 0 1 0 1 1 0
8 1 0 0 1 0 1 1 1 1 0
9 0 1 0 1 0 1 1 0 1 1
10 1 1 0 1 0 1 0 0 1 1
11 0 0 1 1 0 1 0 1 1 0
12 1 0 1 1 0 1 0 1 0 1
13 0 1 1 1 0 1 1 0 0 1
14 1 1 1 1 0 1 1 1 1 1
15 1 0 0 0 1 1 1 1 0 0
16 0 1 0 0 1 1 1 1 0 1
17 1 1 0 0 1 1 1 0 1 0
18 0 0 1 0 1 1 0 1 1 1
19 1 0 1 0 1 1 0 1 0 1
20 0 1 1 0 1 1 0 0 1 1
21 1 1 1 0 1 1 0 1 1 1
22 0 0 0 1 1 1 0 1 0 0
23 1 0 0 1 1 1 1 1 0 1
24 0 1 0 1 1 1 1 0 1 0
25 1 1 0 1 1 1 1 0 0 1
26 0 0 1 1 1 1 0 0 1 0
27 1 0 1 1 1 1 1 1 0 0
28 0 1 1 1 1 1 1 1 1 0
29 1 1 1 1 1 1 1 1 1 1
30 0 0 0 0 0 1 0 0 0 0
31 0 0 0 0 1 1 1 0 0 0

The TFCI information bitsay, & , &, &, &, 8, 8, &, 8, 8 (Whereay isLSB and & is M SB) shall correspond to the
TFC index (expressed in unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in the
associated DPCH radio frame.

The output code word bits b; are given by:
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n?0

wherei =0, ..., 31.
The output bitsaredenoted by b, k=0, 1, 2, ..., 3L

In downlink, when the SF < 128 the encoded TFCI code words are repeated yielding 8 encoded TFCI bits per slot in
normal mode and 16 encoded TFCI bits per slot in compressed mode. Mapping of repeated bitsto slotsis explained in
subclause4.3.5.

4.3.4 Operation of Transport-Format-Combination Indicator (TFCI) in Split
Mode

If one of the DCH is associated with a DSCH, the TFCI code word may be split in such away that the code word
relevant for TFCI activity indication is not transmitted from every cell. The use of such afunctionality shall be
indicated by higher layer signalling.

The TFCI is encoded using a (16, 5) bi-orthogonal (or first order Reed-Muller) code. The coding procedureis as shown
in figure 10.

TFCI (16.5) TFCI code
(5bits) —® . ; > word
i-orthagonal code
A 4..-910 bo,bz...b30
TFCI (16.5) TFCI code
(5 bits) bi-orthgonal code word
a2'4...a2’0 bl.b3...b31

Figure 10: Channel coding of split mode TFCI information bits

If aninvalid set of transport blocks (i.e. which does not correspond to one of the transport format combinations defined
for that radio link) is provided to Layer 1,the TECI code words shall be generated by setting all the input bits to both
TFECI channel coders .to"1".

The code words of the (16,5) bi-orthogonal code are linear combinations of 5 basis sequences as defined in table 9.

Table 9: Basis sequences for (16,5) TFCI code

i Mio Mi1 Mi2 Mis Mi4
0 1 0 0 0 1
1 0 1 0 0 1
2 1 1 0 0 1
3 0 0 1 0 1
4 1 0 1 0 1
5 0 1 1 0 1
6 1 1 1 0 1
7 0 0 0 1 1
8 1 0 0 1 1
9 0 1 0 1 1
10 1 1 0 1 1
11 0 0 1 1 1
12 1 0 1 1 1
13 0 1 1 1 1
14 1 1 1 1 1
15 0 0 0 0 1
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Thefirst set of TFCI information bits(ayo, &1, 82,813, 814 Where a0 isLSB and a; 4 isMSB) shall correspond to the
TFC index (expressed in unsigned binary form) defined by the RRC layer to reference the TFC of the DCH CCTrCH
in the associated DPCH radio frame.

The second set of TFCI information bits(ago, &1, &2, &3, a4 Where &, iSLSB and a, 4 is M SB) shall correspond to
the TFC index (expressed in unsigned binary form) defined by the RRC layer to reference the TFC of the associated
DSCH CCTrCH in the corresponding PDSCH radio frame.

The output code word bits by are given by:

4
0,77 (@,7M.)mod2i ;77 (8,7 M, )mod2
n?20 n?0

wherei =0, ..., 15.

The output bits are denoted by b, k =0, 1, 2, ..., 3L
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