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1 INTRODUCTION

The current specification TS25.221 fixes the SF for the TFCI carrying codes. The intention to fix the SF
for the TFCI carrying code is to enable TFCI detection before detecting the remaining physical channds
with unknown SF. The SF of these channdlsis given by the TFCI.

The minimum SF is alocated to cover the highest possible bit rates. In case of lower hit rates the UE
will apply repetition in order to fill the dlocated bits and will reduce the Tx power a the same time
according to the gain factors as defined in TS25.224. However, repetition is not applied to the TFCI &
TPC fidd, so the reiability of the TFCI and TPC will decrease due to the reduced power.

2 PROPOSAL

In order to maintain the reliability of the TFCI/TPC, it is proposed to fix the SF to 16 for the TFCI and
TPC fidd in the UL physicd channds. Moreover, the autonomous change of the SF in the UE is
proposed to be an option that can be set by the network. This will enable NodeB implementations that
do not include the possibility of SF detection, dlowing a trade-off between performance & complexity
in implementation.

Corresponding CRs for TS25.221 and TS25.222 can be found in this TDoc.
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5.2.1.2 Spreading for Uplink Physical Channels

The range of spreading factor that may be used for uplink physical channels shall range from 16 down to 1. For each
physical channel an individual minimum spreading factor SFi,. is transmitted by means of the higher layers. There are
two optionsthat are indicated by UTRAN:

1.  TheUE shall usethe spreading factor SF,in. independent of the current TEC.

2. TheUE shall autonomously increase the spreading factor depending on the current TFC.

If the UE autonomously changesthe SF, it shall always vary the channelisation code along the |lower branch of the
allowed OV SF sub tree, as depicted in [8].

For multicode transmission a UE shall use a maximum of two physical channels per timeslot simultaneously. These two
parallel physical channels shall be transmitted using different channelisation codes, see[8].

3GPP
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5221 Transmission of TFCI
All burst types 1, 2 and 3 provide the possibility for transmission of TFCI.

The transmission of TFCI is negotiated at call setup and can be re-negotiated during the call. For each CCTrCH it is
indicated by higher layer signalling, which TFCI format is applied. Additionally for each allocated timeslot it is
signalled individually whether that timeslot carriesthe TFCI or not. If atime slot containsthe TFCI, then it is always
transmitted using thefirst allocated channelisation code in the timeslot, according to the order in the higher layer
allocation message.

The transmission of TFCI isdonein the data parts of the respective physical channel. Independent of the SF that is
applied to the data symbolsin the burst, the datain the TECI field are always spread with SF=16 using the
channelisation code in the lowest branch of the allowed OV SF sub tree, -thistmeans TEC! and data bits are subject to the
same spreadingprocedure as depicted in [8]. Hence the midambl e structure and length is not changed. The TFCI
information isto be transmitted directly adjacent to the midamble, possibly after the TPC. Figure 6 shows the position
of the TFCI in atraffic burst in downlink. Figure 7 shows the position of the TFCI in atraffic burst in uplink.

18 part of TFCI 24 part of TFCI
\\ /
Datasymbols Midamble Data symbols P
<- >
512/256 chips
< >
2560*T,

Figure 7: Position of TFCI information in the traffic burst in case of downlink
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\
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Figure 8: Position of TFCI information in the traffic burst in case of uplink

Two examples of TFCI transmission in the case of multiple DPCHs used for a connection are given in the Figure 8 and

Figure 9below. Combinations of the two schemes shown are al so applicabl e. H-should-be noted-that the SEcan-varyfor
. inf o,

3GPP
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Figure 9: Example of TFCI transmission with physical channels multiplexed in code domain
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Figure 10: Example of TFCI transmission with physical channels multiplexed in time domain

5.2.2.2 Transmission of TPC
All burst types 1, 2 and 3 for dedicated channels provide the possibility for transmission of TPC in uplink.

The transmission of TPC is donein the data parts of the traffic burst. |ndependent of the SF that is applied to the data

symbolsin the burst, the datain the TPCfield are always spread with SF=16 using the channelisation code in the lowest

TPC information is to be transmitted directly after the midamble. Figure 10 shows the position of the TPC in atraffic
burst.

For every user the TPC information shall be transmitted at least once per transmitted frame. If TFCI isapplied for a

branch of the allowed OV SF sub tree, as depicted in [8]. Hence the midamble structure and length is not changed. The

CCTrCH, TPC shall be transmitted with the same channelization codes and in the same timeslots as TFCI. If no TFCI is

applied for aCCTrCH, TPC shall be transmitted using the first allocated channelisation code and the first allocated
‘ ti mesl ot, accordl ng to the order in the hi gher Iayer alocation message :Lhelp@-sspteeelwmh-the-same-sppeamng

Data symbols Midamble A Data symbols P
< >
512/256 chips
< >
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Figure 11: Position of TPC information in the traffic burst
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5223 Timeslot formats

52231 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 5a: Time slot formats for the Downlink

Slot Format Spreading Midamble Nrrci (bits) Bits/slot Nbata/siot Nuaata/data field
# Factor length (bits) (bits)
(chips)
244 244

244 240
244 236
244 228
244 212
276 276
276 272
276 268
276 260
276 244

N R

5.2.2.3.2 Uplink timeslot formats
The uplink timeslot format depends on the spreading factor, midamble length, guard period length and on the number of

the TFCI bits. Dueto TPC, different amount of bits are mapped to the two datafields. The timeslot formats are depicted
inthetable 4b.

3GPP
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Slot
Format

#

Midambl
e length
(chips)

Guard
Period
(chips)

15

Bits/sl
ot

Table 5b: Timeslot formats for the Uplink

Nbatassio
+ (bits)

Ndata/data

field(1)
(bits)

Ndata/data

field(2)
(bits)

O ool Nl o Gff I W[I Nl [l ©

36 512 96 195219 | 195219 || 976976 976976
52 52

37 512 96 193819 || 193649 || 976946 960974
52 50

38 512 96 191049 || 190449 | 96094 944972
52 46

39 512 96 188219 || 187219 || 944972 928970
52 42
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Slot Spreadin
Format | g Factor
#

Midambl
e length
(chips)

Guard
Period
(chips)

17

Ntpc Bits/sl
(bits) ot

Naata/data
field(2)

(bits)
448436

Naata/data
field(1)
(bits)

Nbatassio
t (bits)

910828 || 904922

440434

| 828928 | 888918 || 448484

|[ 874928 ][ 856940 || 432480 |
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5.6.2 Midamble Allocation for UL Physical Channels

If the midambleis explicitly assigned by higher layers, an individual midamble shall be assigned to all UE’sin one UL
time slot.

If no midambleis explicitly assigned by higher layers, the UE shall derive the midamble from the assigned
channelisation code that is used for the data part (except for TECI/TPC) of the burst. The associations between

midamble and channelisation code are the same asfor DL physical channelsH-the JE changesthe SFaccordingtothe

3GPP
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4271 Determination of rate matching parameters

Thefollowing relations, defined for all TFCj, are used when cal culating the rate matching pattern:

Z,, 20

221 ) »

722 RMw? Niwy 22 Newa, 82 |

Z__?g?-m-’l : 22 foralli=1...1(1)
i

H I H
? ? RM m?ij 7
3 m?1 ' 2

2N, 22,225, ?N, | forali=1..1
Puncturing can be used to minimise the required transmission capacity. The maximum armount of puncturing that can be
applied is 1-Pl, PL issignalled from higher layers. The possible values for Nysa depend on the number of physical
channels P, allocated to the respective CCTrCH, and on their characteristics (spreading factor, length of midamble
and TFCI, usage of TPC and multiframe structure), whichisgivenin[7].

Denote the number of data bits in each physical channel by U s, , where p refers to the sequence number 1? p? Ppyax Of
this physical channel in the allocation message, and the second index Sp indicates the spreading factor with the possible
values {16, 8, 4, 2, 1}, respectively. For each physical channel an individual minimum spreading factor Spn is
transmitted by means of the higher layer. There are two options to determine the number Nyata from the number of
possible physical channels and the minimum spreading factor. The option is signalled by means of the higher layers.

If the UE shall increase the spreading factor autonomously, Fhenfor Ngaa One of the following values in ascending
order can be chosen:

?

blle""’ulsj-min ’Ulvsj-min ’)U Zle,...,ULS]_min ’)U 2,2pin ""’Ul51min 9 Uzszmin LS ’)U Pmaxvle""’Ulelmin ?Uzyszmin ’) 9U Pmaxv?sﬁ’nax?mm -’

If the UE shall only use the minimum spreading factor, for Nyata_0ne of the following values in ascending order can be
chosen:

' 2 2 2.7 /
ULS]-min’ULSJ-min ) Uzvszmin 'ULS]-min ) Uzlszmm e UPmax v,BPmax?min !

Ngata,  fOr the transport format combination j is determined by executing the following algorithm:

I
? PL?? RMX? Nx,j isnon negative}

x?1

data

SET1 = { Ngaa Such that zlqw ?RI\/I y’.,pg’? N

Ndaia,j =min SET1

The number of bitsto be repeated or punctured, ?N;;, within one radio frame for each TrCH i is calcul ated with the
relations given at the beginning of this subclause for all possible transport format combinations j and selected every
radio frame.

If ?N;; = 0 then the output data of the rate matching is the same as the input data and the rate matching algorithm of
subclause 4.2.7.3 does not need to be executed.

Otherwise, the rate matching pattern is cal culated with the algorithm described in subclause 4.2.7.3. For this algorithm
the parameters e;, &ius, Eminus, @Nd X; are needed, which are calculated according to the equationsin subclauses 4.2.7.1.1
and 4.2.7.1.2.
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