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5324 E-DCH Relative Grant Channel

The E-DCH Relative Grant Channel (E-RGCH) is afixed rate (SF=128) dedicated downlink physical channel carrying
the uplink E-DCH relative grants. Figure 12A illustrates the structure of the E-RGCH. A relative grant is transmitted
using 3, 12 or 15 consecutive slots and in each slot a sequence of 40 ternary values is transmitted. The 3 and 12 dlot
duration shall be used te-centrolon an E-RGCH transmitted to UESs for which the cell transmitting the E-RGCH isin the
E-DCH serving eel-radio link set and for which the E-DCH TTI isrespectively 2 and 10 ms. The 15 dot duration shall
be used te-contrelon an E-RGCH transmitted to UEs for which the cell transmitting the E-RGCH is not in the E-DCH
serving eetradio link set.

The sequence b, b4, ..., bi s transmitted in ot i in Figure 12A is given by b;j = & Csamgi,- N aserving E-DCH radio
link set, therelative grant ais set to +1, O, or -1 and in anon-serving E-DCH radio link set, the relative grant ais set to 0
or -1. The orthogonal signature sequences Css 4o, m() 1S given by Table 16A and the index m(i) in slot i is given by Table
16B. The E-RGCH signature sequenceindex | in Table 16B is given by higher layers.

In case ST TD-based open loop transmit diversity is applied for E-ERGCH, STTD encoding according to subclause
5.3.1.1.1isapplied to the sequence by ;.

bio | bi1 bi 30

Tdot = 2560 chip

A
\/

Slot #0 Slot #1 Slot #2 Slot #i Slot #14

\/

1 subframe=2ms

A
\

1radio frame, Ty =10 ms

Figure 12A: E-RGCH and E-HICH structure
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Table 16A: E-RGCH and E-HICH signature sequences
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0 and the rightmost column

The bits are transmitted in order from left to right, i.e., column 2 corresponds to index |

corresponds to index j

=30.

Table 16B: E-HICH and E-RGCH signature hopping pattern

=2

imod3

18
33
32

10
25
16

39
14

30

=1

i mod3

18

16
13

12

19
34

17
29

Row index m(i) for dlot i

=0

i mod3

10
11
12

Sequence index |

10
11
12
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13 13 11 23
14 14 24 22
15 15 28 21
16 16 35 19
17 17 21 36
18 18 37 2

19 19 23 11
20 20 39 9

21 21 22 3

22 22 9 15
23 23 36 20
24 24 0 26
25 25 5 24
26 26 7 8

27 27 27 17
28 28 32 29
29 29 15 38
30 30 30 12
31 31 26 7

32 32 20 37
33 33 1 35
34 34 14 0

35 35 33 31
36 36 25 28
37 37 10 27
38 38 31 4

39 39 38 6

End of change 5.3.2.4

Start of change 7.11

7.11 DL E-RGCH/P-CCPCH/DPCH timing relation

The timing of the DL E-RGCH relative to the P-CCPCH isillustrated in figure 38.

| When transmitted to a UE for which the cell transmitting the E-RGCH isin the E-DCH serving eel-radio link set, the
E-RGCH frame offset shall be asfollows:

* iftheE-DCH TTI is 10 ms, the E-RGCH frame offset relative to P-CCPCH shall be Te.rgcnn Chips with

TbpPcH ,n/256)_ 70
30

Te-rocH n = 5120+ 7680{(

o if the E-DCH TTI is2 msthe E-RGCH frame offset relative to P-CCPCH shall be Tg.rgcn,n Chips with

(TDPCH ,n/256)+ 50J

Te-rocH n = 5120+ 7680{ o

| When transmitted to a UE for which the cell transmitting the E-RGCH is not in the E-DCH serving eelradio link set,
the E-RGCH frame offset relative to P-CCPCH shall be Tg.grgcn = 5120 chips.
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38400 chips
P-CCPCH

15120 chips:

|

|
Cell in non ser\:ing RLS E-RGCH (10 ms)

|

l— !

I 1

. TE-RGCH,n |
E-DCH TTI= 10 ms (cell in serving RLS) E-RGCH (8 ms)

]
o E-RGCH

E-DCH TTI= 2 ms (cell in serving RLS) Subframe 0 | Subframe 1 | Subframe 2 | Subframe 3 | Subframe 4

38400 chips
P-CCPCH

l—p!

15120 chips :

]

|
Non ser\{ing cell E-RGCH (10 ms)

|

le—

] l

. TE-RGCHn |
E-DCH TTI= 10 ms (serving cell) E-RGCH (8 ms)

]
_ E-RGCH

E-DCH TTI= 2 ms (serving cell) Subframe 0 | Subframe 1 | Subframe 2 | Subframe 3 | Subframe 4

Figure 38: E-RGCH timing
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5.3.3-145.3.3.14 E-DCH Absolute Grant Channel (E-AGCH)

The E-DCH Absolute Grant Channel (E-AGCH) is afixed rate (30 kbps, SF=256) downlink physical channel carrying
the uplink E-DCH absol ute grant. Figure 26C illustrates the frame and sub-frame structure of the E-AGCH.

An E-DCH absolute grant shall be transmitted over one E-AGCH sub-frame or one E-AGCH frame. The transmission
over one E-AGCH sub-frame and over one E-AGCH frame shall be used for UEs for which E-DCH TTI is set to
respectively 2 ms and 10 ms.

E-AGCH 20 bits

v

Tsiot = 2560 chips

Slot #0 Slot #1 Slot #2 Slot #i Slot #14

A
/

1 subframe =2 ms

A
\/

1 radio frame, T; = 10 ms

Figure 26C: Sub-frame structure for the E-AGCH
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7 Timing relationship between physical channels

7.1 General

The P-CCPCH, on which the cell SFN is transmitted, is used as timing reference for al the physical channels, directly
for downlink and indirectly for uplink.

Figure 29 belew-describes the frame timing of some of the downlink physical channels; the timing of the remaining
downlink physical channels and of the uplink physical channelsis specified in the remaining subclauses. For the AICH
the access dot timing isincluded. Transmission timing for uplink physical channelsis given by the received timing of

| downlink physical channels-as-deseribed-in-thefolowing-subeladses.

s JOODTO0O0TToonnyonnaornoornnis
s JOODTTDO0TTOnnnyrnreerreeron

Any CPICH

P-CCPCH Radio framewith (SFN modulo 2) = 0 Radio framewith (SFN modulo 2) = 1

k:th S-CCPCH___ Ts-ccpcHik

\

TpicH
< -

- -

PICH for k:th
S-CCPCH

AICH access| #0 | #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 | #10) #11| #12| #13| #14
slots [ [ [ [ [ [ [ [ [

Any PDSCH

nith DPCH o TopcHn

'

pith F-DPCH 4 [F-DPCHp

|

HS-SCCH Subframe | Subframe | Subframe | Subframe | Subframe
Subframes #0 #1 #2 #3 #4

Figure 29: Radio frame timing and access slot timing of downlink physical channels

The following applies:

- SCH (primary and secondary), CPICH (primary and secondary), P-CCPCH, and PDSCH have identical frame
timings.

- The S-CCPCH timing may be different for different SS-CCPCHs, but the offset from the P-CCPCH frame timing
isamultiple of 256 chips, i.e. Tsccpcrk = Tk X 256 chip, T O {0, 1, ..., 149}.
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- ThePICH timing is Tpcy = 7680 chips prior to its corresponding S-CCPCH frame timing, i.e. the timing of the
S-CCPCH carrying the PCH transport channel with the corresponding paging information, see also
subclause 7.2.

- AICH access dots #0 starts the same time as P-CCPCH frames with (SFN modulo 2) = 0. The AICH/PRACH
and AICH/PCPCH timing is described in subclauses 7.3 and 7.4 respectively.

- Therelative timing of associated PDSCH and DPCH is described in subclause 7.5.

- The DPCH timing may be different for different DPCHSs, but the offset from the P-CCPCH frametiming isa

multiple of 256 chips, i.e. Tppcpn = Tn X 256 chip, T, 0 {0, 1, ..., 149}. The DPCH (DPCCH/DPDCH) timing
relation with uplink DPCCH/DPDCHs is described in subclause 7.6.

- TheF-DPCH timing may be different for different F-DPCHS, but the offset from the P-CCPCH frametiming isa

multiple of 256 chips, i.e. Te.ppchp = Tp X 256 chip, T, 0{0, 1, ..., 149}. The F-DPCH timing relation with
uplink DPCCH/DPDCHsiis described in subclause 7.6.

- The start of HS-SCCH subframe #0 is aligned with the start of the P-CCPCH frames. The relative timing
between a HS-PDSCH and the corresponding HS-SCCH is described in subclause 7.8.

- The E-HICH, E-RGCH and E-AGCH downlink timing are respectively specified in subclause 7.10, 7.11 and
7.12. The E-DPCCH and E-DPDCH uplink timing are specified in subclause 7.13.

7.2 PICH/S-CCPCH timing relation

Figure 30 illustrates the timing between a PICH frame and its associated single S-CCPCH frame, i.e. the SS=CCPCH
frame that carries the paging information related to the paging indicatorsin the PICH frame. A paging indicator setina

PICH frame means that the paging message is transmitted on the PCH in the S-CCPCH frame starting Tp,cy chips after
the transmitted PICH frame. Tpicy iS defined in subclause 7.1.

PICH frame containing paging indicator '

—_——————e e e o

I Associated S-CCPCH frame

Figure 30: Timing relation between PICH frame and associated S-CCPCH frame

7.3 PRACH/AICH timing relation

The downlink AICH is divided into downlink access slots, each access slot is of length 5120 chips. The downlink
access dots are time aligned with the P-CCPCH as described in subclause 7.1.

The uplink PRACH is divided into uplink access dots, each access dot is of length 5120 chips. Uplink access dot
number n is transmitted from the UE 1., chips prior to the reception of downlink access slot number n,n=0, 1, ..., 14.

Transmission of downlink acquisition indicators may only start at the beginning of a downlink access slot. Similarly,
transmission of uplink RACH preambles and RACH message parts may only start at the beginning of an uplink access
slot.

The PRACH/AICH timing relation is shown in figure 31.
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One access slot

/_L\ Acq.
AICH access Ind.
slots RX at UE _|_|_ e _|_|_ ——— I I

A
A

Pre- Pre-

PRACH access amble amble Message part

slots TX at UE I _— I II o II :

A
\
A
\4

Tp-p Tp-m
Figure 31: Timing relation between PRACH and AICH as seen at the UE

The preamble-to-preambl e distance 1,,., shall be larger than or equal to the minimum preambl e-to-preambl e distance
To-pminy 1-€ Tpp 2 Tpp,min-

In addition to T,.,min, the preamble-to-Al distance 1,., and preamble-to-message distance t,.,, are defined as follows:
- when AICH_Transmission_Timing is set to O, then
Tp-pmin = 15360 chips (3 access slots)
Tp-a = 7680 chips
Tp-m = 15360 chips (3 access dots)
- when AICH_Transmission_Timing is set to 1, then
Tp-p,min = 20480 chips (4 access slots)
Tp-a = 12800 chips
Tp-m = 20480 chips (4 access dots)

The parameter AICH_Transmission_Timing is signalled by higher layers.

7.4 PCPCH/AICH timing relation

The uplink PCPCH is divided into uplink access slots, each access dot is of length 5120 chips. Uplink access slot
number n is transmitted from the UE T . chips prior to the reception of downlink access slot number n, n =0, 1, ...,14.

The timing relationship between preambles, AICH, and the message is the same as PRACH/AICH. Note that the
collision resolution preambles follow the access preamblesin PCPCH/AICH. However, the timing relationships
between CD-Preamble and CD/CA-ICH isidentical to RACH Preamble and AICH. The timing relationship between
CD/CA-ICH and the Power Control Preamblein CPCH isidentical to AICH to message in RACH. The T g timing
parameter isidentical to the PRACH/AICH transmission timing parameter. When T, iS Set to zero or one, the
following PCPCH/AICH timing values apply.

Note that al corresponds to AP-AICH and a2 corresponds to CD/CA-ICH.
Tpp = Time to next available access slot, between Access Preambles.
Minimumtime= 15360 chips+ 5120 chips X Tcpch
Maximumtime= 5120 chips X 12 = 61440 chips

Actual timeistimeto next ot (which meets minimum time criterion) in allocated access ot subchannel
group.
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Tpa=  Timebetween Access Preamble and AP-AICH has two aternative values: 7680 chips or 12800 chips,
depending on T gpen

Ta-cdp= Time between receipt of AP-AICH and transmission of the CD Preamble T 4.cq, has a minimum value of
T at-cdp, min = 7680 chips.

Tpep= Time between the last AP and CD Preamble. T ,.cg, has a minimum value of T p.cqp-min Which is either 3 or
4 access slots, depending on Tepen

Tepaz = Time between the CD Preamble and the CD/CA-ICH has two alternative values: 7680 chips or 12800
chips, depending on T guen

T cappp= Time between CD Preamble and the start of the Power Control Preamble is either 3 or 4 access slots,
depending on Tepen,

The time between the start of the reception of DL-DPCCH dot at UE and the Power Control Preambleis T, chips,
where Ty isasin subclause 7.6.3.

The message transmission shall start 0 or 8 slots after the start of the power control preamble depending on the length of
the power control preamble.

Figure 32 illustrates the PCPCH/AICH timing relationship whenT ., is set to 0 and all access slot subchannels are
available for PCPCH.

AP- AICH CD/CA ICH DPCCH (DL)

Ta
i

Power Control, Pilot and CPCH
APs b pat R awop T " CDICA [Example shown is for Tcpch = Q] control commands

i Oor8dots
/ i i Power Control

_ Proambe PCPCH (UL)

B T JI |
’|< T podp ’|<

e—>< >

T cdp-pop Information
and
Control Data

Figure 32: Timing of PCPCH and AICH transmission as seen by the UE, with T¢,cn= 0

7.5 DPCH/PDSCH timing

The relative timing between a DPCH frame and the associated PDSCH frame is shown in figure 33.

DPCH frame

TopcH TroscH

Figure 33: Timing relation between DPCH frame and associated PDSCH frame
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The start of a DPCH frame is denoted Tppcy and the start of the associated PDSCH frame is denoted Tppscn. Any
DPCH frame is associated to one PDSCH frame through the relation 46080 chips < Tppsch - Topcn < 84480 chips, i.e.,
the associated PDSCH frame starts between three dots after the end of the DPCH frame and 18 dots after the end of the
DPCH frame, as described in subclause 7.1.

7.6 DPCCH/DPDCH timing relations

7.6.1 Uplink

In uplink the DPCCH and all the DPDCHSs transmitted from one UE have the same frame timing.

7.6.2 Downlink

In downlink, the DPCCH and all the DPDCHs carrying CCTrCHs of dedicated type to one UE have the same frame
timing.

Note: support of multiple CCTrChs of dedicated typeis not part of the current release.

7.6.3 Uplink/downlink timing at UE

At the UE, the uplink DPCCH/DPDCH frame transmission takes place approximately T, chips after the reception of the
first detected path (in time) of the corresponding downlink DPCCH/DPDCH or F-DPCH frame. T, is a constant defined
to be 1024 chips. The first detected path (in time) is defined implicitly by the relevant testsin [14]. More information
about the uplink/downlink timing relation and meaning of T, can be found in [5].

7.7 Uplink DPCCH/HS-DPCCH/HS-PDSCH timing at the UE

Figure 34 shows the timing offset between the uplink DPCH, the HS-PDSCH and the HS-DPCCH at the UE. An HS-
DPCCH sub-frame starts mx 256 chips after the start of an uplink DPCH frame that corresponds to the DL DPCH or
F-DPCH frame from the HS-DSCH serving cell containing the beginning of the related HS-PDSCH subframe with m
calculated as

m = (Trx_ait /256 ) + 101

where Trx_gt IS the difference in chips (Trx_airr =0, 256, ....., 38144), between

- thetransmit timing of the start of the related HS-PDSCH subframe (see sub-clauses 7.8 and 7.1)
and

- thetransmit timing of the start of the downlink DPCH or F-DPCH frame from the HS-DSCH serving cell that
contains the beginning of the HS-PDSCH subframe (see sub-clause 7.1).

At any one time, m therefore takes one of a set of five possible values according to the transmission timing of HS-
DSCH sub-frame timings relative to the DPCH or F-DPCH frame boundary. The UE and Node B shall only update the
set of values of min connection to UTRAN reconfiguration of downlink timing.

More information about uplink timing adjustments can be found in [5].
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Tsa 2560 chips
R —

Uplink DPCH Slot #0 | Slot #1 | Slot #2 | Slot #3 | Slot#4 | Slot#5 | Slot #6 | Slot #7 | Slot #8 | Slot #9 | Slot #10; Slot #11| Slot #12|

3XTsa 7680 chips

HS-PDSCH at UE

Tuer = 19200 chips

Uplink HS-DPCCH i ,

mx256 chips 3XTga 7680 chips

Figure 34: Timing structure at the UE for HS-DPCCH control signalling

7.8 HS-SCCH/HS-PDSCH timing

Figure 35 shows the relative timing between the HS-SCCH and the associated HS-PDSCH for one HS-DSCH sub-
frame. The HS-PDSCH starts Tys ppsch = 2% Tyt = 5120 chips after the start of the HS-SCCH.

3xTyy 7680 chips

A
v

HS-SCCH

3xTqq 7680 chips

v

A

HS-PDSCH HS-DSCH sub-frame

\4

<
<

Thsposc (2% Tgot 5120 chips)

Figure 35: Timing relation between the HS-SCCH and the associated HS-PDSCH.

7.9 MICH/S-CCPCH timing relation

Figure 36 illustrates the timing between the MICH frame boundaries and the frame boundaries of the associated
S-CCPCH, i.e. the S\CCPCH that carries the MBMS control information related to the notification indicatorsin the

MICH frame. The MICH transmission timing shall be such that the end of radio frame boundary occurs Ty,cy chips
before the associated S-CCPCH start of radio frame boundary. Ty cH is egual to 7680 chips.

The MICH frames during which the Node B shall set specific notification indicators and the SS=CCPCH frames during
which the Node B shall transmit the corresponding MBMS control datais defined by higher layers.

Radio frame (10 ms)

MICH

S-CCPCH

Tmich Radio frame (10 ms)

Figure 36: Timing relation between MICH frame and associated S-CCPCH frame

7.10 BL-E-HICH/P-CCPCH/DPCH timing relation

The timing of the BL-E-HICH relative to the P-CCPCH isillustrated in figure 37.
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When the E-DCH TTI is 10 ms the E-HICH frame offset relative to P-CCPCH shall be Te.ych n chips with

r 256)-70
Te_picH o = 9120+ 7680{( DPCH v“s{o ) J

When the E-DCH TTI is 2 msthe E-HICH frame offset relative to P-CCPCH shall be Tg. e, chips with

DPCH ,n/256)+ 5OJ

T
Te_pich n =5120+ 7680><{( =

38400 chips
P-CCPCH
>
TEHICH,n !
E-DCH TTI=10 ms E-HICH (8 ms)
~ E-HICH
EDCHTTI=2ms Subframe O | Subframe 1 | Subframe 2 | Subframe3 | Subframe 4

Figure 37: E-HICH timing

7.11 BLE-RGCH/P-CCPCH/DPCH timing relation

The timing of the BL-E-RGCH relative to the P-CCPCH isillustrated in figure 38.

When transmitted to a UE for which the cell isthe E-DCH serving cell the E-RGCH frame offset shall be as follows:

+ ifthe E-DCH TTI is 10 ms, the E-RGCH frame offset relative to P-CCPCH shall be Te.rgcH,n Chips with

r 256)-70
Te-racH 0 = 0120+ 7680x{( DPCH n/ ) J

30

+ iftheE-DCH TTI is2 msthe E-RGCH frame offset relative to P-CCPCH shall be Te.rgch,n Chips with

bPcH n/256)+ 50J

14
Te-rocH n = 5120+ 7680{( o

When transmitted to a UE for which the cell is not the E-DCH serving cell, the E-RGCH frame offset relative to
P-CCPCH shall be Terech = 5120 chi ps.
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38400 chips
P-CCPCH
15120 chips :
1
1
Non ser\lling cell E-RGCH (10 ms)
|
l———— !
| |
. TE-RGCHn |
E-DCH TTI= 10 ms (serving cell) E-RGCH (8 ms)

E-RGCH
Subframe 0 Subframe 1 Subframe 2 Subframe 3 Subframe 4

E-DCH TTI= 2 ms (serving cell)

Figure 38: E-RGCH timing

7.12 E-AGCH/P-CCPCH timing relation

The E-AGCH frame offset relative to P-CCPCH shall be Te.acch = 5120 chips asillustrated in figure 39.

‘ 38400 chips .
P-CCPCH
:5120 chips=
I
E-DCH TTI= 10 ms E-AGCH (10 ms)
E-AGCH
EDCHTTI=2ms Subframe 0 | Subframe 1 | Subframe 2 | Subframe 3 | Subframe 4

Figure 39: E-AGCH timing

7.13 E-DPDCH/E-DPCCH/DPCCH timing relation

The frame timing of the E-DPCCH and all E-DPDCHs transmitted from one UE shall be the same as the uplink

DPCCH frame timing.
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4.8 Coding for E-DCH

Figure 21 shows the processing structure for the E-DCH transport channel mapped onto a separate CCTrCH. Data
arrives to the coding unit in form of a maximum of one transport block once every transmission timeinterval (TTI). The
following coding steps can be identified:

- Add CRC to the transport block

- Code block segmentation

Channel coding

- Physical layer hybrid ARQ and rate matching
- Physica channel segmentation

- Interleaving

- Physical channel mapping

The coding steps for E-DCH transport channel are shown in the figure below.

Qim1s8im2@imzs -+ &ima #

CRC attachment

0i1:Pim2 Pimz s+ b,

imB ‘

Code block segmentation

0ir1:0ir2:Ojr35 -5 Oirx ‘

Channel Coding

Ci1:Ci2:Cizs--:Ci \

Physical Layer Hybrid-ARQ

functionality/Rate matching

R A
Physical Channel

Segmentation

Up.Up2:Up-Upuip) | ; +

Interleaving &

Physical channel mapping ||

v

Physical channel(s)

Figure 21: Transport channel processing for E-DCH
In the following the number of transport blocks per TTI and the number of transport channelsis awaysonei.e. m=1

and i=1. When referencing non E-DCH formulae which are used in correspondence with E-DCH formulae the
convention is used that transport block subscripts may be omitted (e.g. X; may be written X).
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48.1 CRC attachment for E-DCH

CRC attachment for the E-DCH transport channel shall be performed according to the general method described in
4.2.1 above with the following specific parameters.

The CRC length shall aways be L;=24 bits.

4.8.2 Code block segmentation for E-DCH

Code block segmentation for the E-DCH transport channel shall be performed according to the general method
described in 4.2.2.2 with the following specific parameters.

There is a maximum of one transport block. The bits 04,8505,/ Bg  input to the block are mapped to the bits

X1 Xi21 Xigseey Xy, directly. It followsthat X; = B;. Note that the bits x referenced here refer only to the internals of the
code block segmentation function. The output bits from the code block segmentation function are 0;;1, Oir2, Oir3, -- -, Ojrk-

The value of Z = 5114 for turbo coding shall be used.

4.8.3  Channel coding for E-DCH

Channel coding for the E-DCH transport channel shall be performed according to the general method described in
section 4.2.3 above with the following specific parameters.

There isamaximum of one transport block, i=1. The rate 1/3 turbo coding shall be used.

4.8.4 Physical layer HARQ functionality and rate matching for E-DCH

The hybrid ARQ functionality matches the number of bits at the output of the channel coder to the total number of bits
of the E-DPDCH set to which the E-DCH transport channel is mapped. The hybrid ARQ functionality is controlled by
the redundancy version (RV) parameters.

Rate Matching
Systematic
bits N N
¥ > RM_S LSy
N Parity 1
e bit bits Npl ’M P1 2 Nt.pl bit Ne data,j
separation o - collection
Parity2
bits N N
p2 » RMP22 L2

Figure 22: E-DCH hybrid ARQ functionality

4.8.4.1 Determination of SF and number of PhCHs needed
The maximum amount of puncturing that can be applied is

- 1-PlL;onmax iIf the number of code channelsis less than the maximum allowed by the UE capability and
restrictions imposed by UTRAN.

- 1-PL if the number of code channels equals to the maximum allowed by the UE capability and restrictions
imposed by UTRAN.
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The number of available bitsper TTI of one E-DPDCH for al possible spreading factors is denoted by Ngs, N3, Nig, Ng,
N4 and N,, where the index refers to the spreading factor.

The possible number of bits available to the CCTrCH of E-DCH type on al PhCHS, Ne gata, then are { Nes, Nao, Nyg, N,
Nz, 2%XNg, 2XNj, 2XN,+2XNg} .

SETO denotes the set of Ngqata Values allowed by the UTRAN and supported by the UE, as part of the UE’s capability.
SETO can be asubset of { Nes, Nao, Nig, Ng, Ng, 2XNy, 2XNo, 2XNo+2XN,} .

The total number of bitsina TTI before rate matching with transport format j is Ng;. The total number of bits available
for the E-DCH transmission per TT1 with transport format j, Negaaj, 1S determined by executing the following
agorithm, where PL on.max IS Signalled from higher layers and PL ., is equal to 0.44 for al E-DCH UE categories
defined in [15] except the highest E-DCH UE category, for which PL . is equal to 0.33:

SET1 = { Nggaa in SETO such that Nggaa — Nej iS non negative }
If SET1 isnot empty and the smallest element of SET1 requires just one E-DPDCH then
Ne dataj = Min SET1
Else
SET2 = { Negata In SETO such that Ne gata — PLnon-max % Nej IS non negative }
If SET2 is not empty then
Sort SET2 in ascending order
Nedata= Min SET2
While Nggata is NOt the max of SET2 and the follower of Negaa requires no additional E-DPDCH do
Ne data = fOllOwer of Nggata in SET2

End while

Ne,dala,j = N,e,data

Else
Ne,dataj = Max SETO provided that Negaiaj - PLmax X Nej iS non negative
End if
Endif-
4.8.4.2 HARQ bit separation

The HARQ hit separation function shall be performed in the same way as hit separation for turbo encoded TrCHs with
puncturing in 4.2.7.4.1 above.

4.8.4.3 HARQ Rate Matching Stage

The hybrid ARQ rate matching for the E-DCH transport channel shall be done Wlth the general method deecrl bed in
4275 W|th the followi ng specific parameters 2

The parameters of the rate matching stage depend on the value of the RV parameterssand r. The sand r combinations
corresponding to each RV allowed for the E-DCH are listed in the table below.
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Table 15: RV for E-DCH

E-DCH RV Index S r
0 1 0
1 0 0
2 1 1
3 0 1

The parameter €,.s, Eminus aNd & are calculated with the general method for QPSK as described in 4.5.4.3 above. The
following parameters are used as input:

*NS/S = Np]_ = sz = Ne’]/3
~Naata = Negata;

~Thax =2

4.8.4.4 HARQ bit collection

The HARQ bit collection shall be performed according to the general method for bit collection for turbo encoded
TrCHs with puncturing as specified in 4.2.7.4.2 including the removal of the bits with value J.

4.8.5 Physical channel segmentation for E-DCH

When more than one E-DPDCH is used, physical channel segmentation distributes the bits among the different physical
channels. The bits input to the physical channel segmentation are denoted by s;, S, 3, - --.,Sk, Where R is the number of
bits input to the physical channel segmentation block. The number of PhCHs is denoted by P.

The bits after physical channel segmentation are denoted u, where p is the PhCH number. U(p) is the number of
physical channel bitsin one E-DCH TTI for the p™ E-DPDCH. The relation between s, and Upk is given below.

Bitson first PhCH after physical channel segmentation:
U =S k=12, ..,UQ)
Bits on p™ PhCH after physical channel segmentation:

U, « =S k=12, ..U
k+Y U (q)

q=1

4.8.6 Interleaving for E-DCH

Interleaving for the E-DCH transport channel shall be done according to the general method described in section 4.2.11
with the specific parameter U=U(p).

4.8.7 Physical channel mapping for E-DCH

The E-DCH structure is described in [2]. The bits input to the physical channel mapping are denoted vy, 1, Vg2, ..., Vpu(p)-
The bits v, are mapped to the PhCHs such that the bits for each PhCH are transmitted over the air in ascending order
with respect to k.

4.9 Coding for E-DPCCH

The following information is transmitted by means of the E-DPCCH:
- Retransmission sequence number (RSN):__ Xren1: Xrsn2

- E-TFCI information: Xifci, 10 Xifci, 20 «xe1 Xifci,7
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- "Happy" bit: Xh1

49.1 Overview

The figure below illustrates the overall coding chain for E-DPCCH.

Xrsn,1y Xrsn2  Xifci, 1y Xtfci, 2+ Xifci,7  Xh,1

S

Multiplexing

Y

Channel
Coding

y
Physical
channel
mapping

v

E-DPCCH

Figure 23: Coding chain for E-DPCCH
4.9.2 E-DPCCH information field mapping

4921 Information field mapping of E-TFCI

The E-TFCI is mapped such that X ; corresponds to the MSB.

49.2.2 Information field mapping of retransmission sequence number

To indicate the redundancy version (RV) of each HARQ transmission and to assist the Node B soft buffer management
atwo bit retransmission sequence number (RSN) is signalled from the UE to the Node B. The Node B can avoid soft
buffer corruption by flushing the soft buffer associated to one HARQ process in case more than 3 consecutive
E-DPCCH transmissions on that HARQ process can not be decoded or the last received RSN isincompatible with the
current one.

The RSN value for each initial transmission of an E-DCH transport block is 0. For the first retransmission the RSN
valueis 1, for the second retransmission the RSN value is 2 and for each further retransmission the RSN valueis 3. The
RSN is mapped such that X, 1 corresponds to the MSB.

The applied E-DCH RV index specifying the used RV (sand r parameter) depends on the RSN, on the-used-codingrate-
Ngy/ Ne dataj, and if RSN=3 also onfrem the TTIN (TTI number). For 10 ms TTI the TTI number is equal to the CFN,
for2msTTI

TTIN = 5*CFN + subframe number

where the subframe number counts the five TTIs which are within a given CFN, starting from O for the first TTI to 4 for
thelast TTI. Nagrg is the number of Hybrid ARQ processes.
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Table 16: Relation between RSN value and E-DCH RV Index

RSN Value GGGI'I'HQ—R%‘:UNZMQM 1/2 € Ngys / Ne gara jCoding-Rate
E-DCH RV Index E-DCH RV Index
0 0 0
1 2 3
2 0 2
3 [LTTIN/Narg) mod 2] x 2 LTTIN/Naro) mod 4

The UE shall use either
« anRV index asindicated in Table 16 and according to the RSN

» or,if signalled by higher layersonly E-DCH RV index 0 independently of the RSN.

4.9.2.3 Information field mapping of the "Happy" bit

The UE shall set x, 1 as specified in Table 16A.

Table 16A: Mapping of "Happy" bit

"Happy" bit Xh1
Happy
Not happy

=3

1O (=

4.9.3 Multiplexing of E-DPCCH information

The E-TFCI information X 1, Xfci 2, - -+ Xiai,7» the retransmission sequence numMber X« 1, Xrsn2 @nd the "happy"” bit x, , are
multiplexed together. This gives a sequence of bits Xy, X, ..., X1o Where

Xk = Xrsnk k=1,2
X = Xifci k-2 k=34,....9
Xk = Xh1 k=10

4.9.4  Channel coding for E-DPCCH

Channel coding of the E-DPCCH is done using a sub-code of the second order Reed-Muller code. Coding is applied to
the output Xy, Xy, ..., X10 from the E-DPCCH multiplexing, resulting in:

9
Z =) (% XM, )mod2 i=0,1,..,29
n=0

The basis sequences are as described in 4.3.3 for i=0, 1, ..., 29.
4.9.5 Physical channel mapping for E-DPCCH

The E-DPCCH isdescribed in [2]. The sequence of bits 7, z, ..., Zg output from the E-DPCCH channel coding is
mapped to the corresponding E-DPCCH sub frame. The bits are mapped so that they are transmitted over the air in
ascending order with respect to ik. If the E-DCH TTI is equal to 10 msthe sequence of bits is transmitted in al the
E-DPCCH sub frames of the E-DPCCH radio frame.
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4.45 Transmission gap position for E-DCH

In the following, the transmission gap position for E-DCH during compressed frames is specified for the case when
E-DCH TTI length is 10 ms. Slots that are not idle due to uplink compressed mode are termed "availabl€e".

The parameter ng,¢ and N, are used to determine the transmission gap position due to uplink compressed mode in the
current radio frame. If the start of the transmission gap is allocated in the current frame ng =Ny« €lse ng,4=0. If the end
of atransmission gap is allocated in the current frame nj;g=Niag €lSe Njag=14.

4.45.1 E-DPDCH Transmission Gap Position during Initial Transmissions

If aninitial transmission overlaps with a compressed frame the starting slot of the consecutive E-DPDCH idle slots
within the E-DCH TTI iS ngrg, and Ny, iSthe final idle slot within the 10 ms E-DCH TTI. The number of transmitted
SIOtS Ny IS given by Nyg=14+N4-Njag-

If theinitial transmission occursin anon-compressed uplink frame, N, =15.

4.45.2 E-DPDCH Transmission Gap Position during Retransmissions

If the current retransmission occurs in a compressed frame the maximum number of slots available for the
retransmission is given by Npe=14+ns.4-Niag. ElSe the maximum number of slots available for the retransmission Ny is
15.

If the initial transmission was compressed and in the retransmission more than ny,; slots are available for transmission
(Nmax>Nia), the last Ng=Nima-Niq available sots of the E-DPDCH frame are E-DPDCH idle dots. The parameter Ny
refers to the number of transmitted slots calculated as defined in 4.4.5.1 for the corresponding initial transmission.

The E-DPDCH transmission gap in case aretransmission occurs in a compressed frame or aretransmission occursin a
non-compressed frame and the initial transmission was compressed is defined as follows:

If_n@ ﬂtil

E-DPDCH idle slots are slotS Nirg: Niirgt1, .. Niagt

Else
_ e <Ny
E-DPDCH idle dots are the slots Ny, Niirgt1, .., Niag aNd 15-Ngey, 15-Ng+1, ..,14
__ Else
E-DPDCH idle dots are the Slots Ny, Ny t+1, ..,14
4.4.5.3 E-DPCCH Transmission Gap Position

If atransmission overlaps with an uplink compressed frame the starting slot of the compressed mode gap within the
E-DCH TTI iS nsirg, @Nd Ny is the final E-DPCCH idle slot within the 10 ms E-DCH TTI.
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4.8.4.1 Determination of SF and number of PhCHs needed
The maximum amount of puncturing that can be applied is

- 1-PlL;onmax iIf the number of code channelsis less than the maximum allowed by the UE capability and
restrictionsimposed by UTRAN.

- 1-PL if the number of code channels equals to the maximum allowed by the UE capability and restrictions
imposed by UTRAN.

The number of available bitsper TTI of one E-DPDCH for al possible spreading factors is denoted by Ngs, N3, Nig, Ng,
N4 and N,, where the index refers to the spreading factor.

The possible number of bits available to the CCTrCH of E-DCH type on al PhCHS, Ne gata, then are { Nes, Nao, Nyg, N,
Ng, 2XNg, 2XNo, 2XNo+2XN,} .

SETO denotes the set of Ngqata Values allowed by the UTRAN and supported by the UE, as part of the UE’s capability.
SETO can be asubset of { Nga, N3z, Nig, Ng, Ng, 2XNg, 2XN,, 2XN,+2XNg} .

The total number of bitsina TTI before rate matching with transport format j is N;. The total number of bits available
for the E-DCH transmission per TT1 with transport format j, Negaaj, 1S determined by executing the following
agorithm, where PL on.max IS Signalled from higher layers and PL .y is equal to 0.44 for al E-DCH UE categories
defined in [15] except the highest E-DCH UE category, for which PL . is equal to 0.33:

SET1 = { Nggaa in SETO such that Nggaa — Nej iS non negative }
If SET1 isnot empty and the smallest element of SET1 requires just one E-DPDCH then
Ne dataj = Min SET1
Else
SET2 = { Negata In SETO such that Ne gata — PLnon-max % Nej IS non negative }
If SET2 is not empty then
Sort SET2 in ascending order
Nedata= Min SET2
While Nggata is N0t the max of SET2 and the follower of Nega Fequires no additional E-DPDCH do
Ne data = fOllOwer of Nggata inN SET2
End while
Nedataj = Nedata
Else
Ne dataj = Max SETO provided that Nggataj - PLmax X Nej IS non negative
End if
End if

While E-DCH TTI length is 10 ms, if aninitial transmission occurs in a compressed frame, aretransmission occursin a
compressed frame or a retransmission occurs in a non-compressed frame and the initial transmission was compressed,
the number of available bits per TT1 of one E-DPDCH for all posible spreading factors denoted by Nes, N3p, Nig, Ng, Na
and N, used in the algorithm above is replaced by kXNgs, kX N3, kX Nyg, kX Ng, kXN, and kxN,. The parameter k is equal
t0 Nya/15 and Ny, isdefined in 4.4.5.1.

4.8.4.2 HARQ bit separation

The HARQ hit separation function shall be performed in the same way as hit separation for turbo encoded TrCHsin
4.2.7.4.1 above.
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4843 HARQ Rate Matching Stage

The hybrid ARQ rate matching for the E-DCH transport channel shall be done with the general method described in
4.2.7.5 with the following specific parameters. Bits selected for puncturing which appear as 6 in the algorithmin 4.2.7.5
shall be discarded and are not counted in the streams towards the bit collection.

The parameters of the rate matching stage depend on the value of the RV parameters sand r. The sand r combinations
corresponding to each RV allowed for the E-DCH are listed in the table below.

Table 15: RV for E-DCH

E-DCH RV Index S r
0 1 0
1 0 0
2 1 1
3 0 1

The parameter e,.s, Eminus aNd & are calculated with the general method for QPSK as described in 4.5.4.3 above. The
following parameters are used as input:

- NS/S = Np]_ = sz = Ne’]/3
- Nuata = Ne dataj
“Thax =2

During uplink compressed frames while E-DCH TTI length is 10 ms and if Ngaa>Ne;:

*  If Ngawmod 3 =1, one o bit is added to the N, o5 bits as the last systematic bit and another 5 bit is added to the
Py p1 bits asthe last P, bit.

*  If Ngatnmod 3 = 2, one o bit is added to the N, o bits as the last systematic bit.

4.8.4.4 HARQ bit collection

The HARQ hit collection shall be performed according to the general method for bit collection as specified in 4.2.7.4.2.

4.8.5 Physical channel segmentation for E-DCH

When more than one E-DPDCH is used, physical channel segmentation distributes the bits among the different physical
channels. The bits input to the physical channel segmentation are denoted by s;, S, 3, ---.,Sk, Where R is the number of
bits input to the physical channel segmentation block. The number of PhCHs is denoted by P.

The bits after physical channel segmentation are denoted u, where p is the PhCH number. U(p) is the number of
physical channel bitsin one E-DCH TTI for the p" E-DPDCH. The relation between s, and Upk is given below.

Bitson first PhCH after physical channel segmentation:
U =S k=12, .., UQ
Bits on p™ PhCH after physical channel segmentation:

Uk =S o k=12, ..U
k+Y U (q)

q=1

4.8.6 Interleaving for E-DCH

Interleaving for the E-DCH transport channel shall be done according to the general method described in section 4.2.11
with the specific parameter U=U(p).
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4.8.7 Physical channel mapping for E-DCH

The E-DCH structure is described in [2]. The bits input to the physical channel mapping are denoted vy, 1, Vp 2, ..., Vpu(p)-
The bits v, are mapped to the PhCHs such that the bits for each PhCH are transmitted over the air in ascending order
with respect to k.

During compressed frames in the uplink and when E-DCH TTI is 10 ms.

»  For theinitial transmission the bits shall be consecutively mapped to the non-idle slots. The UE shall not map
any bit to the E-DPDCH idle slots specified in 4.4.5.1.

e Incasearetransmission occurs in acompressed frame or a retransmission occurs in a non-compressed frame if
the initial transmission was compressed:

0 If npy>nma The bits shall be consecutively mapped to the ny,, available dots. The remaining bits are
not transmitted.

0 If npu<nm,: The bits shall be consecutively mapped to the n,, non-idle slots, whilst no bits are
mapped to theidle dlots.

0__ Thetransmission gap position and the parameters n,q and Ny, are specified in 4.4.5.2.

4.9 Coding for E-DPCCH

The following information is transmitted by means of the E-DPCCH:
- Retransmission sequence number (RSN)

- E-TFCI information

4.9.1 Overview
The figure below illustrates the overall coding chain for E-DPCCH.
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Figure 23: Coding chain for E-DPCCH
4.9.2 E-DPCCH information field mapping

4921 Information field mapping of E-TFCI

The E-TFCI is mapped such that X ; corresponds to the MSB.

49.2.2 Information field mapping of retransmission sequence number

To indicate the redundancy version (RV) of each HARQ transmission and to assist the Node B soft buffer management
atwo bit retransmission sequence number (RSN) is signalled from the UE to the Node B. The Node B can avoid soft
buffer corruption by flushing the soft buffer associated to one HARQ process in case more than 3 consecutive
E-DPCCH transmissions on that HARQ process can not be decoded or the last received RSN isincompatible with the
current one.

The RSN value for each initial transmission of an E-DCH transport block is 0. For the first retransmission the RSN
valueis 1, for the second retransmission the RSN value is 2 and for each further retransmission the RSN valueis 3. The
RSN is mapped such that X, 1 corresponds to the MSB.

The applied E-DCH RV index specifying the used RV (sand r parameter) depends on the RSN, the used coding rate
and if RSN=3 also from the TTIN (TTI number). For 10 ms TTI the TTI number is equal to the CFN, for 2msTTI

TTIN = 5*CFN + subframe number

where the subframe number counts the five TTIs which are within a given CFN, starting from O for the first TTI to 4 for
thelast TTI. Nagrg is the number of Hybrid ARQ processes.

Table 16: Relation between RSN value and E-DCH RV Index

RSN Value Coding Rate <1/2 1/2 £ Coding Rate
E-DCH RV Index E-DCH RV Index
0 0 0
1 2 3
2 0 2
3 [LTTIN/Narg) mod 2] x 2 LTTIN/Naro) mod 4
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The UE shall use either
 anRVindex asindicated in Table 16 and according to the RSN

» or, if signaled by higher layers only E-DCH RV index O independently of the RSN.

4.9.3 Multiplexing of E-DPCCH information

The E-TFCI information Xci 1, Xfci 2, -- - Xici,7» the retransmission sequence numMber X.g 1, Xrsn2 @Nd Xy 1 are multiplexed
together. This gives a sequence of bits Xy, Xy, ..., X;0 Where

Xk = Xrsnk k=12
X = Xifci k-2 k=34,....9
Xk = Xh1 k=10

4.9.4  Channel coding for E-DPCCH

Channel coding of the E-DPCCH is done using a sub-code of the second order Reed-Muller code. Coding is applied to
the output Xy, Xy, ..., X10 from the E-DPCCH multiplexing, resulting in:

9
Z =Y (XXM, )mod2 i=0,1,..,29
n=0

The basis sequences are as described in 4.3.3 for i=0, 1, ..., 29.
4.9.5 Physical channel mapping for E-DPCCH

The E-DPCCH is described in [2]. The sequence of bits z, z, ..., g output from the E-DPCCH channel coding is
mapped to the corresponding E-DPCCH sub frame. The bits are mapped so that they are transmitted over the air in
ascending order with respect to k. If the E-DCH TTI is equa to 10 ms the sequence of bitsis transmitted in all the
E-DPCCH sub frames of the E-DPCCH radio frame.

For compressed frames in the uplink and the case when E-DCH TTI length is 10 ms, the bits mapped to the E-DPCCH
idle slots specified in 4.4.5.3 shall not be transmitted.
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4.11 Mapping for E-RGCH Relative Grant

4.11.1 Overview

Therelative grant is transmitted on the E-RGCH as described in [2].

4.11.2 Relative Grant mapping

The relative grant (RG) command is mapped to the relative grant val ue as described in the table below.

Table 17: Mapping of RG value

Command RG Value (serving E-DCH RLS) RG Value (non serving E-DCH RLS)
UP +1 not allowed
HOLD 0 0
DOWN -1 -1

4.12  Mapping for E-HICH ACK/NACK

4.12.1 Overview

The ACK/NACK istransmitted on the E-HICH as described in [2].

4.12.2 ACK/NACK mapping

CR page 3

The ACK/NACK command is mapped to the HARQ acknowledgement indicator as described in the table below.

Table 18: Mapping of HARQ Acknowledgement

Command HARQ acknowledgement
indicator
ACK +1
NACK (RLSs not containing the serving E-DCH 0
cellnen-serving)
NACK (RLS containing the serving E-DCH -1
cellserving)
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4.10.5 Physical channel mapping for E-AGCH

The E-AGCH sub frameis described in [2]. The sequence of bitsr, I, ..., rs iSmapped to the corresponding
E-AGCH sub frame. The bits r, are mapped so that they are transmitted over the air in ascending order with respect to
k. If the E-DCH TTI is equal to 10 ms the same sequence of bitsis transmitted in enby-ene-or-all the E-AGCH sub
frames of the E-AGCH radio frame.
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484.1 Determination of SF and number of PhCHs needed
The maximum amount of puncturing that can be applied is

- 1-PLyonmax if the number of code channelsisless than the maximum allowed by the UE capability and
restrictions imposed by UTRAN.

- 1-PL, if the number of code channels equals to the maximum allowed by the UE capability and restrictions
imposed by UTRAN.

The number of available bitsper TTI of one E-DPDCH for all possible spreading factorsis denoted by Ngs, Nap, Nyg, N,
N, and N,, where the index refersto the spreading factor.

The possible number of bits available to the CCTrCH of E-DCH type on all PhCHS, Ng gata, then are { Nes, Nap, Ny, Ng,
N, 2XNg, 2XNo, 2XNo+2x Ny} .

SETO denotes the set of Ne gqta Values allowed by the UTRAN and supported by the UE, as part of the UE’s capability.
SETO can be a subset of { Nes, Nao, Nig, Ng, Ng, 2XNjy, 2XN,, 2XNo+2XNy} .

The total number of bitsina TTI before rate matching with transport format j is Ne;. The total number of bits available
for the E-DCH transmission per TTI with transport format j, Negaia;, 1S determined by executing the following algorithm,
where PLon.max 1S Signalled from higher layers and PL, is equal to 0.44:

SET1 ={ Neggata in SETO such that Ne gaa — Nej iS NON negative }
If SET1 is not empty and the smallest element of SET1 requiresjust one E-DPDCH then
Nedataj = Min SET1
Else
SET2 = { Nggata iN SETO such that N gata — PLnon-max X Nej IS non negative }
If SET2 isnot empty then
Sort SET?2 in ascending order
Ne gata = Min SET2

While Ng gata — Ne;j IS negative and Ne gar 1S NOt the max of SET2 and the follower of Nggaa requires no
additional E-DPDCH do

Ne data = follower of Negata in SET2
End while
Negataj = Negata
Else
Ne dataj = Max SETO provided that Nggataj - PLmax X Nej iS non negative
End if

End if
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4.9 Coding for E-DPCCH

The following information is transmitted by means of the E-DPCCH:

- Retransmission sequence number (RSN)

- E-TFCI information

49.1 Overview

The figure below illustrates the overall coding chain for E-DPCCH.

3GPP
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Figure 23: Coding chain for E-DPCCH

4.9.2 E-DPCCH information field mapping

49.2.1 Information field mapping of E-TFCI

The E-TFCI is mapped such that x ; corresponds to the MSB.

49.2.2 Information field mapping of retransmission sequence number

To indicate the redundancy version (RV) of each HARQ transmission and to assist the Node B soft buffer management
atwo bit retransmission sequence number (RSN) is signalled from the UE to the Node B. The Node B can avoid soft
buffer corruption by flushing the soft buffer associated to one HARQ process in case more than 3 consecutive

E-DPCCH transmissions on that HARQ process can not be decoded or the last received RSN isincompatible with the
current one.
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The RSN va ue for each initial transmission of an E-DCH transport block is 0. For the first retransmission the RSN
valueis 1, for the second retransmission the RSN value is 2 and for each further retransmission the RSN valueis 3. The
RSN is mapped such that X, 1 corresponds to the MSB.

The applied E-DCH RV index specifying the used RV (sand r parameter) depends on the RSN, the used coding rate
and if RSN=3 aso fromthe TTIN (TTI number). For 10 ms TTI the TTI number is equal to the CFN, for 2 ms TTI

TTIN =5*CFN + subframe number

where the subframe number counts the five TTIs which are within a given CFN, starting from O for the first TTI to 4 for
the last TTI. Nagrg is the number of Hybrid ARQ processes.

Table 16: Relation between RSN value and E-DCH RV Index

RSN Value Coding Rate <1/2 1/2 = Coding Rate
E-DCH RV Index E-DCH RV Index
0 0 0
1 2 3
2 0 2
3 [LTTIN/Narg] mod 2] x 2 LTTIN/Naro) mod 4

The UE shall use either
« anRV index asindicated in Table 16 and according to the RSN

» or,if signalled by higher layersonly E-DCH RV index 0 independently of the RSN.

4.9.3 Multiplexing of E-DPCCH information

The E-TFCI information Xci 1, Xfci 2, -- - Xifci,7» the retransmission sequence number X g 1, Xrsn2 @Nd X1 are multiplexed
together. This gives a sequence of bits X, X, ..., X;0 Where

e S

= Ketei k2 =249

X =HRpa—K=10

X = Xna k=1

X = Xrsna-k k=23

X = Xifei 13-k k=45....,10

4.9.4  Channel coding for E-DPCCH

Channel coding of the E-DPCCH is done using a sub-code of the second order Reed-Muller code. Coding is applied to
the output Xy, Xy, ..., X10 from the E-DPCCH multiplexing, resulting in:

9
Z =Y (X% xM;,)mod2 i=0,1,..,29
n=0
The basis sequences are as described in 4.3.3 for i=0, 1, ..., 29.
4.9.5 Physical channel mapping for E-DPCCH

The E-DPCCH is described in [2]. The sequence of bits z, z, ..., g output from the E-DPCCH channel coding is
mapped to the corresponding E-DPCCH sub frame. The bits are mapped so that they are transmitted over the air in

3GPP
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ascending order with respect to k. If the E-DCH TTI is equal to 10 ms the sequence of bitsis transmitted in all the
E-DPCCH sub frames of the E-DPCCH radio frame.
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The UE shall use either
« anRV index asindicated in Table 16 and according to the RSN

» or, if signaled by higher layers only E-DCH RV index 0 independently of the RSN.

4.9.3 Multiplexing of E-DPCCH information

The E-TFCI information Xci 1, Xifci 2, - - Xici,7» the retransmission sequence NUMDEr X« 1, Xrsn2 aNd Xy 1 are multiplexed
together. This gives a sequence of bits Xy, X, ..., X;o Where

Xk = Xrsnk k=12
X = Xifci k-2 k=34,....9
Xk = Xh1 k=10

4.9.4 Channel coding for E-DPCCH

Channel coding of the E-DPCCH is done using a sub-code of the second order Reed-Muller code. Coding is applied to
the output Xy, Xy, ..., X10 from the E-DPCCH multiplexing, resulting in:

9
Z =Y (XXM, )mod2 i=0,1,..,29
n=0

The basis sequences are as described in 4.3.3 for i=0, 1, ..., 29.
4.9.5 Physical channel mapping for E-DPCCH

The E-DPCCH is described in [2]. The sequence of bits z, z, ..., g output from the E-DPCCH channel coding is
mapped to the corresponding E-DPCCH sub frame. The bits are mapped so that they are transmitted over the air in
ascending order with respect to k. If the E-DCH TTI is equa to 10 ms the sequence of bitsis transmitted in all the
E-DPCCH sub frames of the E-DPCCH radio frame.

4.10 Coding for E-AGCH

The absolute grant Xag 1, Xag,2: ---» Xagwe IS transmitted by means of the absolute grant channel (E-AGCH).

4.10.1 Overview

Figure 24 below illustrates the overall coding chain for the E-AGCH.

CR page 3
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Xag,ly Xag.z ----- Xag.w ‘ Xag,ly Xag,z ----- Xag,s ¢
ID specific ID specific
CRC attachment CRC attachment
Y1, Y20y Ywrie Y1, Y2,..0s Y22
Channel coding Channel coding
21, Z3,..., Z3x(w+24) 21, Z2,..1y Zgo
Rate matching Rate matching
1, Iz,..., f'eo f1, f2,..., T'eo
\ ) J
Physical channel Physical channel
mapping mapping
E-AGCH E-AGCH

Figure 24: Coding for E-AGCH

4.10.2 CRC attachment for E-AGCH

The E-RNTI isthe E-DCH Radio Network Identifier defined in [13]. It is mapped such that x4, corresponds to the
MSB.

From the sequence of bits Xag1, Xag2, ---» Xague & 16 bit CRC is cal culated according to section 4.2.1.1. That givesthe
sequence of bits ¢y, C, ..., Cig Where

G = Bimar-x) k=12,...,16

This sequence of bits is then masked with Xig 1, Xiq 2 .., Xid.16 @d appended to the sequence of bitS Xag 1, Xag,2, -+ Xagws tO
form the sequence of bitsyy, Vs, ..., Y1622 Where

yi:Xag,i i:l,2, ,W§
yi:(ci-wg + Xid:i-wf_}) mod 2 i=w+l w+167, ..., 22

4.10.3 Channel coding for E-AGCH

Rate 1/3 convolutional coding, as described in Section 4.2.3.1 is applied to the sequence of bitsys, Yz, ..., Y1622,
resulting in the sequence of bits z, 2, ..., Zsxw2490-

4.10.4 Rate matching for E-AGCH

the mput sequence z, z, .. the bits z;, 2, s, 7, 77, zn, zw, zm, 21%, 217, Zp3, Zoa, Z31, Za7, Z 1_2471_261:_2631_2641_27]_:_72:_2751

Z77, Zg0, 783, Zga, Zg5, Zg7, Zss, Z@ are punctured to obtain the output sequencery, ro, ..., Iep.
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4.10.5 Physical channel mapping for E-AGCH

The E-AGCH sub frame is described in [2]. The sequence of bitsry, r», ..., I'so iS mapped to the corresponding
E-AGCH sub frame. The bitsr, are mapped so that they are transmitted over the air in ascending order with respect to
k. If theE-DCH TTI isequal to 10 ms the sequence of bitsis transmitted in only oneor in al the E-AGCH sub frames
of the E-AGCH radio frame.

4.11 Mapping for E-RGCH Relative Grant

4.11.1 Overview

The relative grant is transmitted on the E-RGCH as described in [2].

4.11.2 Relative Grant mapping

Therdative grant (RG) command is mapped to the relative grant val ue as described in the table below.

Table 17: Mapping of RG value

Command RG Value (serving) RG Value (non serving)
upP +1 not allowed
HOLD 0 0
DOWN -1 -1

4.12  Mapping for E-HICH ACK/NACK

4.12.1 Overview

The ACK/NACK istransmitted on the E-HICH as described in [2].

4.12.2 ACK/NACK mapping

The ACK/NACK command is mapped to the HARQ acknowledgement indicator as described in the table below.

Table 18: Mapping of HARQ Acknowledgement

Command HARQ acknowledgement
indicator
ACK +1
NACK (non serving) 0
NACK (serving) -1

CR page 5
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42.1.3 E-DPDCH/E-DPCCH

Figure 1c illustrates the spreading operation for the E-DPDCHs and the E-DPCCH.

Ced,l Bed,l iQed,l

E-DPDCH; % % %

Ced,k Bedk 10ed,k

E-DPDCH % % %

2

H Se—d ch
Ced,K Bed,K |qed,K P

E-DPDCH % % %

Cec Bec in‘C

E-DPCCH % % %

Figure 1c: Spreading for E-DPDCH/E-DPCCH

The E-DPCCH shall be spread to the chip rate by the channelisation code c... The k:th E-DPDCH, denominated
E-DPDCHy, shall be spread to the chip rate using channelisation code Ceg.

After channelisation, the real-valued spread E-DPCCH and E-DPDCHy signals shall respectively be weighted by gain
factor Bec and Begx-

The value of B shall be derived as specified in [6] based on the power offset Az ppccy Signalled by higher layers. The
relative power offsets Ag.ppecH are quantized into amplitude ratios as specified in Table 1B.

Table 1B: Quantization for As.ppccH

Signalling values for Quantized amplitude ratios for
AEppccH Ae-ppect ]

10( 0

blank
30/15
24/15
19/15
15/15
12/15
915
8/15
6/15
5/15

|

IO I IN [ I [0 [N [loo

The value of B shall be computed based on the reference gain factors as specified in [6].

The reference gain factors are derived from the power offsets Az pppcy Signalled by higher layers. The relative power
offsets Ae ppocy @re quantized into amplitude ratios as specified in TablelB.1.

3GPP
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Table 1B.1: Quantization for Ag.pppcH

Signalling values

Quantized amplitude

for Ae-ppocH ratios for
(AE—DPDCH ]
100 *
Blank Blank
29 168/15
28 150/15
27 134/15
26 119/15
25 106/15
24 95/15
23 84/15
22 75/15
21 67/15
20 60/15
19 53/15
18 47/15
17 42/15
16 38/15
15 34/15
14 30/15
13 27/15
12 24/15
11 21/15
10 19/15
9 17/15
8 15/15
7 13/15
6 12/15
5 11/15
4 9/15
3 8/15
2 7/15
1 6/15
0 5/15

The value for By, « shall be set to x/E X ,BBd if the spreading factor for E-DPDCHy is 2 and to [y otherwise.

CR page 4

After weighting, the real-valued spread signals shall be mapped to the | branch or the Q branch according to the iqe.
vaue for the E-DPCCH and to igeqx for E-DPDCHy and summed together.

The E-DPCCH shall always be mapped to the | branch, i.e. ige = 1.

The 1Q branch mapping for the E-DPDCHSs depends on N max-gpacn @nd on whether an HS-DSCH is configured for the

UE; the 1Q branch mapping shall be as specified in table 1C.

Table 1C: IQ branch mapping for E-DPDCH

Nimax-dpdch HS-DSCH | E-DPDCHi iCled .k
configured
0 No/Yes E-DPDCH; 1
E-DPDCH, j
E-DPDCHs3 1
E-DPDCH, j
1 No E-DPDCH; i
E-DPDCH; 1
1 Yes E-DPDCH1 1
E-DPDCH, j
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NOTE: In casethe UE transmits more than 2 E-DPDCHs, the UE then always transmits E-DPDCH; and
E-DPDCH, simultaneously

4.2.2 PRACH
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42.1.3 E-DPDCH/E-DPCCH

Figure 1c illustrates the spreading operation for the E-DPDCHs and the E-DPCCH.
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Figure 1c: Spreading for E-DPDCH/E-DPCCH

The E-DPCCH shall be spread to the chip rate by the channelisation code c... The k:th E-DPDCH, denominated
E-DPDCHy, shall be spread to the chip rate using channelisation code Ceg.

After channelisation, the real-valued spread E-DPCCH and E-DPDCHy signals shall respectively be weighted by gain
factor Bec and Begx-

The value of B shall be derived as specified in [6] based on the power offset Az ppccy Signalled by higher layers. The
relative power offsets Ag.ppecH are quantized into amplitude ratios as specified in Table 1B.

Table 1B: Quantization for As.ppccH

Signalling values for Quantized amplitude ratios for
AEppccH (AE—DPCCH ]
100 2
Blank Blank

The value of Begy shall be computed as specified in [6] subclause 5.1.2.5B.2, based on the reference gain factors, the
spreading factor for E-DPDCH,,, the HARQ offsets, and the quantization of the ratio Beq/B. into amplitude ratios
specified in Table 1B.2 as-specified{6].

The reference gain factors are derived from the power offsets Az pppcy Signalled by higher layers. The relative power
offsets Ag ppocy @re quantized into amplitude ratios as specified in Table 1B.1.
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Table 1B.1: Quantization for Ag.pppcH

Signalling values for Quantized amplitude ratios for
A e ppocH (AE—DPDCH J
10 20
Blank Blank

Table 1B.2: Quantization for fB.q /8.

Quantized amplitude ratios for

Bed il B
168/15
150/15
134/15
119/15
106/15
95/15
84/15
75/15
67/15
60/15
53/15
47/15
42/15
38/15
34/15
30/15
27/15
24/15
21/15
19/15
17/15
15/15
13/15
12/15
11/15
9/15
8/15
7115
6/15
5/15

The HARQ offsets Anarq t0 be used for support of different HARQ profile are configured by higher layers as specified in
Table1B.3.

Table 1B.3: HARQ offset Anarq

Signalling values for | Power offset values
Sharg éharn [dB]

>
2

IO N [lw|]or]io
IO [IN[W( oo

The value for B shat-be set to~2x B i the spreading factor for E-DPDCH,is-2 ane-to- B otherwise.
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After weighting, the real-valued spread signals shall be mapped to the | branch or the Q branch according to the ige.
value for the E-DPCCH and to igeqx for E-DPDCHy and summed together.

The E-DPCCH shall always be mapped to the | branch, i.e. ige = 1.

The 1Q branch mapping for the E-DPDCHSs depends on N max.gpacn @nd on whether an HS-DSCH is configured for the
UE; the 1Q branch mapping shall be as specified in table 1C.

Table 1C: IQ branch mapping for E-DPDCH

Nimax-dpdch HS-DSCH | E-DPDCHi iCled .k
configured
0 No/Yes E-DPDCH; 1
E-DPDCH; J
E-DPDCHs; 1
E-DPDCH, j
1 No E-DPDCH; i
E-DPDCH: 1
1 Yes E-DPDCH1 1
E-DPDCH, j

NOTE: In casethe UE transmits more than 2 E-DPDCHs, the UE then always transmits E-DPDCH; and
E-DPDCH, simultaneously

4.2.2 PRACH
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5.1.2.6 Maximum and minimum power limits

When E-DCH is not configured, in the case that the total UE transmit power (after applying DPCCH power adjustments
and gain factors) would exceed the maximum allowed value, the UE shall apply additional scaling to the total transmit
power so that it is equal to the maximum allowed power. This additional scaling shall be such that the power ratio
between DPCCH and DPDCH and also DPCCH and HS-DPCCH remains as required by sub-clause 5.1.2.5 and
5.1.25A.

When E-DCH is configured, if the total UE transmit power (after applying DPCCH power adjustments and gain factors)
would exceed the maximum allowed value, the UE shall firstly reduce all the E-DPDCH gain factors S by an equal
scaling factor to respective values Suqx reduced. SO that the total transmit power would be equal to the maximum allowed
power. After calculating the reduced E-DPDCH gain factors, quantization according to table 1B.2 in [3] subclause
4.2.1.3 may be applied, where each Sk reduced 1S quantized such that B/ 5 is the largest quantised value for which the

condition Beyk < Bedkreduced hOIDS.

In case at |east one DPDCH is configured, if any Beq k reduced 3 iS 1€5S than the smallest quantized value of Table 1B.2 in
[3] subclause 4.2.1.3, DTX may be used on that E-DPDCH.

In case no DPDCH is configured, if any Bugkreduced! Bz 1S 1€5S than [ Beofrecl /B, that Beq shall be set to Sk min SUCh
thet Beg e min/ B = MiN ([ Beotteel ! Bes Bedioricinal Be) . Where Beq i oricina_denotes the E-DPDCH gain factor before reduction.

In the following cases, the UE shall then apply additional scaling to the total transmit power so that it is equal to the
maximum allowed power:

- if atleast one DPDCH is configured and the total UE transmit power would still exceed the maximum allowed
value even though DTX isused on al E-DPDCHS;

- if no DPDCH is configured and the total UE transmit power would still exceed the maximum allowed value
even though Bux is equal to B min for al k.

Any additional scaling of the total transmit power as described above shall be such that the power ratio between
DPCCH and DPDCH, between DPCCH and HS-DPCCH, and between DPCCH and E-DPCCH, remains as required by
sub-clauses 5.1.2.5, 5.1.2.5A and 5.1.2.5B.1, and such that the power ratio between each E-DPDCH and DPCCH
remains as required by By min/ G if DTX is not used on E-DPDCH.

Any scaling, and any reduction in the E-DPDCH gain factor as described above, shall only be applied or changed at a
DPCCH dot boundary. In order that the total UE transmit power does not exceed the maximum allowed value the
scaling or E-DPDCH gain factor reduction shall be computed using the maximum HS-DPCCH power transmitted in the
next DPCCH dlot. In the case that either an ACK or aNACK transmission will start during the next DPCCH dot, the
maximum HS-DPCCH power shall be computed using one of the following:

(8 whichever of Axck and Ayack Will be used according to whether the transmission will be ACK or NACK, or

(b) whichever of Axck and Ayack iSthe largest.

When transmitting on a DPCH the UE is not required to be capable of reducing its total transmit power below the
minimum level required in [7]. However, it may do so, provided that the power ratio between DPCCH and DPDCH and
a so between DPCCH and HS-DPCCH remains as specified in sub clause 5.1.2.5 and 5.1.2.5A. Some further
regulations also apply as follows: In the case that the total UE transmit power (after applying DPCCH power
adjustments and gain factors) would be at or below the total transmit power in the previously transmitted slot and also at
or below the required minimum power specified in [7], the UE may apply additional scaling to the total transmit power,
subject to the following restrictions:

- Thetotal transmit power after applying any additional scaling shall not exceed the required minimum power, nor
the total transmit power in the previously transmitted slot;

- The magnitude of any reduction in total transmit power between dots after applying any additional scaling shall
not exceed the magnitude of the calculated power reduction before the additional scaling.

CR page 3
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In the case that the total UE transmit power in the previously transmitted slot is at or below the required minimum
power specfied in [7] and the DPCCH power adjustment and gain factors for the current slot would result in an increase
in total power, then no additional scaling shall be used (i.e. power control shall operate as normal).

If the UE applies any additional scaling to the total transmit power as described above, this scaling shall be included in
the computation of any DPCCH power adjustments to be applied in the next transmitted slot.
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5.1.2.5B.2 DPCCH/ E-DPDCH

5.1.2.5B.2.1 General

The E-DPDCH gain factor, Fe, Which isdefined in [3] subclause 4.2.1.3, may take a different value for each E-TFC._
and HARQ offset.-Generalhy; tThe gain factors for different E-TFCs and HARQ offsets are computed as described in
subclause 5.1.2.5B.2.3 and-onty-thebased on reference gain factor(s) Geer Of E-TFC(S) used-signalled as reference E-
TFC(S). The Ly e are iscomputednfigured as described in subclause 5.1.2.5B.2.2. At least the lowest E-TFC of the set
of E-TFCs configured by the network shall be signalled as a reference E-TFC.

The gain factors may vary on radio frame basis or sub-frame basis depending on the E-DCH TTI used. Further, the
setting of gain factorsisindependent of the inner loop power control.

5.1.2.5B.2.2 Signalled-Computation of reference gain factors

For each reference E-TFC, areferenceFhe gain factor B IS cal culated according to

Ae-pppcH Ae_ppocH ]

ed = c ﬁed,ref :ﬁc EI'O( 2

where 5. vaueissignalled by higher-layer or calculated as described in subclause 5.1.2.5.2 or 5.1.2.5.3 and Ag_ppocH
isdefined in [3] subcaluse 4.2.1.3.

5.1.2.5B.2.3 Computation ofed gain factors
The gain factor Sy of an E-TFC is computed based on the signalled settings for its corresponding reference E-TFC.

Let E-TFCl, ¢, denote the E-TFCI of the m:th reference E-TFC, where m=1,2,...,M and M is the number of signalled
reference E-TFCsand E-TFClig1 < E-TFClygp < ... < E-TFCl . Let E-TFCI; denote the E-TFCI of the j:th E-TFC.
For thej:th E-TFC:

if E-TFCI; = E-TFCl ¢ m, the reference E-TFC is the M:th reference E-TFC.

if E-TFCler1 < E-TFCIj < E-TFCl v, the reference E-TFC is the m:th reference E-TFC such that E-TFCl ¢t < E-
TFCI; < E-TFCl et me 1.

Let- oy rer denotes the reference gain factor of the reference E-TFC. Alse-tLet Lo denote the number of E-DPDCHs
used for the reference E-TFC and L. denote the number of E-DPDCHSs used for the j:th E-TFC. If SF2 is used, Le,¢ and
L.; are the equivalent number of physical channels assuming SF4. Let K« denote the number of data bits of the
reference E-TFC and K denote the number of data bits of the j:th E-TFC.
For the j:th E-TFC, the temporary gain-factorvariable S narq IS then computed as:

I Le,ref } Ke,j

/ Edv] ed ref I I(
\/ ’j \l e,re

A
_ Le,ref Ke,' [ ;gq]
ﬂed,j,harq - lged,ref A ’t’j« f@ 10

where the HARQ offset Apaq IS defined in [3] subclause 4.2.1.3.

For thej:th E-TFC, the unquantized gain factor Su;j.uq for the kith E-DPDCH (denoted E-DPDCHy in [3] subclause
4.2.1.3) shall be set to_~/2 X Bui. i parq _if the spreading factor for E-DPDCHyis2andto Sy | o _Otherwise.

If Beajudl B iS1ess than the smallest quantized value of Table 1B.2 in [3] subclause 4.2.1.3, then the gain factor of E-
DPDCHy, Bk is set such that B/ is the smallest quantized value of Table 1B.2 in [3] subclause 4.2.1.3. Otherwise,

3GPP
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Beax 1S set such that Seg i/ 5 iS the largest quantized value of Table 1B.2 in [3] subclause 4.2.1.3, for which the condition
Leak = Leokjuq hOIDS.

5.1.2.6 Maximum and minimum power limits
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5.1.2.5B Setting of the uplink DPCCH/E-DPCCH and E-DPDCH power difference

5.1.2.5B.1 DPCCH/ E-DPCCH
The E-DPCCH gain factor, B, which isdefined in [3] subclause 4.2.1.3, is calculated according to

Ag_ppccH j

/Bec = ﬂc D'O( ®

where 5. valueissignalled by higher-layer or calculated as described in subclause 5.1.2.5.2 or 5.1.2.5.3 and Ag.ppccH IS
defined in [3] subcaluse 4.2.1.3.

5.1.2.5B.2 DPCCH/ E-DPDCH

5.1.25B.2.1 General

The E-DPDCH gain factor, Sy, which is defined in [3] subclause 4.2.1.3, may take a different value for each E-TFC.
Generally, the gain factors for different E-TFCs are computed as described in subclause 5.1.2.5B.2.3 and only the gain
factor of E-TFC(s) used as reference E-TFC(s) is configured as described in subclause 5.1.2.5B.2.2. At least the
towestone E-TFC of the set of E-TFCs configured by the network shall be signalled as a reference E-TFC.

The gain factors may vary on radio frame basis or sub-frame basis depending on the E-DCH TTI used. Further, the
setting of gain factorsis independent of the inner loop power control.

5.1.2.5B.2.2 Signalled gain factors
The gain factor [y is calculated according to

A E-DPDCH J

g,-pm0 5

where S, valueis signalled by higher-layer or calculated as described in subclause 5.1.2.5.2 or 5.1.2.5.3 and Ag.pppcH IS
defined in [3] subcaluse 4.2.1.3.

5.1.2.5B.2.3 Computed gain factors
The gain factor Sy of an E-TFC is computed based on the signalled settings for its corresponding reference E-TFC.

Let E-TFCl, ¢, denote the E-TFCI of the m:ith reference E-TFC, where m=1,2,...,M and M is the number of signalled
reference E-TFCs and E-TFCl g1 < E-TFClig, < ... < E-TFCl g . Let E-TFCI; denote the E-TFCI of the j:ith E-TFC.
For thej:th E-TFC:

if E-TFCI; = E-TFCl ¢ m, the reference E-TFC is the M:th reference E-TFC.
if E-TFCI; < E-TECl, 1, the reference E-TFC is the 1st reference E-TFC.

if E-TFCl¢1 < E-TFCI;j < E-TFCl ¢, the reference E-TFC is the mith reference E-TFC such that E-TFCl ¢ < E-
TFCI;j < E-TFCl et me 1.

Let Buyrer denote the gain factor of the reference E-TFC. Also let L, denote the number of E-DPDCHSs used for the
reference E-TFC and L.; denote the number of E-DPDCHs used for the j:th E-TFC. If SF2isused, Leye and Lej arethe
equivalent number of physical channels assuming SF4. Let K¢ denote the number of data bits of the reference E-TFC
and K¢ denote the number of data bits of the j:th E-TFC.

For the j:th E-TFC, the gain factor By; is then computed as:

Le,ref K

B = B T é

€]
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6B.3 E-DCH control timing

In sub-clauses 6B.3.1 and 6B.3.2 the word "first" refersto the earliest point in time.

6B.3.1 10 ms E-DCH TTI

For each cell in the E-DCH active set, the UE shall associate the control data received in the E-HICH frame associated
with SFN i to the data transmitted in the E-DPDCH frame associated with SFN i-3.

For each cell which belongsto the serving E-DCH radio link set, Fthe UE shall apphy-first take into account E-DCH the-
control datareceived in the serving-celt E-RGCH frame associated with SFN i in the higher layer procedures which
correspond to E-DCH transmission in te-the E--DPDCH frame associated with SFN i+ 1.

For each cell which does not belong to the serving E-DCH radio link set the UE shall first take into account E-DCH

control data received in the E-RGCH frame associated with SFN i in the higher layer procedures which correspond to
E-DCH transmission in the E-DPDCH frame associated with SFN i+ 1+s where:

 [160~ (rppeh o /256)
S{ 150 w

The UE shall first take into account E-DCH control data received in the E-AGCH frame associated with SFN i in the

higher layer procedures which correspond to E-DCH transmission in the E-DPDCH frame associated with SFN i+1+s
where:

.- Foo—(erCH,n /256)}

150

6B.3.2 2ms E-DCH TTI

For each cell in the E-DCH active set, the UE shall associate the E-DCH control data received in sub-framej of the E--
HICH frame associated with SFN i to sub-frame t of the E-DPDCH frame associated with SFN i-s where:

s=1-|j/3],and t=(j+2)mod5

For each cell which belongs to the serving E-DCH radio link set, tFhe UE shall apphy-first take into account E-DCH the-
control data received from-the serving-cel-in E-RGCH-sub-frame j of the E-RGCH frame associated with SFN i te-in
the higher layer procedures which correspond to E-DCH transmission in sub-frame j of the E-DPDCH frame associated
with SFN i+1.

For each cell which does not belong to the serving E-DCH radio link set the UE shall first take into account E-DCH
control data received in the E-RGCH frame associated with SFN i in the higher layer procedures which correspond to
E-DCH transmission in sub-framet of the E-DPDCH frame associated with SFN i+1+s where:

{160 ~(romenn/ 256)—|
.= 30 o {160 ~(Topen n/256) - 15051
5 30
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The UE shall first take into account apphy-the E-DCH control data received from-the serving-cet-nin —E-AGCH-sub-
frame | of the EFAGCH frame associated with SFN i in the higher layer procedures which correspond to E-DCH

transmission in te-sub-framet of the E-DPDCH frame associated with SFN i+s where:

30

[30 j +100 - (7 opei n /256)—‘
s= , and

- [30 j +100~ (7 ppeys  /256)-150s

30
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5.1.25 Setting of the uplink DPCCH/DPDCH power difference

5.1.25.1 General

The uplink DPCCH and DPDCH(s) are transmitted on different codes as defined in subclause 4.2.1 of [3]. In the case
that at least one DPDCH is configured, tThe gain factors 3. and B4 may vary for each TFC. There are two ways of
controlling the gain factors of the DPCCH code and the DPDCH codes for different TFCs in normal (non-compressed)
frames:

- [f.and Gy are signalled for the TFC, or
- B and Gy iscomputed for the TFC, based on the signalled settings for areference TFC.

Combinations of the two above methods may be used to associate 5. and 5, valuesto all TFCsinthe TFCS. The two
methods are described in subclauses 5.1.2.5.2 and 5.1.2.5.3 respectively. Several reference TFCs may be signalled from
higher layers.

The gain factors may vary on radio frame basis depending on the current TFC used. Further, the setting of gain factors
isindependent of the inner loop power control.

After applying the gain factors, the UE shall scale the total transmit power of the DPCCH and DPDCH(s), such that the
DPCCH output power follows the changes required by the power control procedure with power adjustments of Appcch
dB, subject to the provisions of sub-clause 5.1.2.6.

The gain factors during compressed frames are based on the nominal power relation defined in normal frames, as
specified in subclause 5.1.2.5.4.

5.1.2.5.2 Signalled gain factors

When the gain factors £, and 5, are signalled by higher layers for a certain TFC, the signalled values are used directly
for weighting of DPCCH and DPDCH(s). The variable A;, called the nominal power relation is then computed as:

Aj = & .
B
5.1.25.3 Computed gain factors

The gain factors £, and Sy may aso be computed for certain TFCs, based on the signalled settings for areference TFC.

Let B.re and By denote the signalled gain factors for the reference TFC. Further, let 4;; and £, denote the gain
factors used for the j:th TFC. Also let L, denote the number of DPDCHSs used for the reference TFC and L ; denote the
number of DPDCHs used for the j:th TFC.

Define the variable

K et :ZRMi [N; ;

where RM; is the semi-static rate matching attribute for transport channel i (defined in [2] subclause 4.2.7), N; isthe
number of bits output from the radio frame segmentation block for transport channel i (defined in [2] subclause 4.2.6.1),
and the sum istaken over all the transport channelsi in the reference TFC.

Similarly, define the variable

KJ.:ZRMiENi;

where the sum is taken over al the transport channelsi in thej:th TFC.

The variable A;, called the nominal power relation is then computed as:
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AJ- - ﬁd,ref D Lref Kj .
ﬁc,ref Lj Kref

The gain factors for the j:th TFC are then computed as follows:

- IfA>1then B, =1.0 and 3, isthelargest quantized B -value, for which the condition 3. <1/A
holds. Since 3. ; may not be set to zero, if the above rounding resultsin azerovalue, [, ; shall besettothe
lowest quantized amplitude ratio of 1/15 as specified in [3].

- IfA<1then [, isthesmallest quantized [ -value, for which the condition /3, ;> A holdsand
B., =1.0.

The quantized B-values are defined in [3] subclause 4.2.1, table 1.

5.1.254 Setting of the uplink DPCCH/DPDCH power difference in compressed mode

The gain factors used during a compressed frame for a certain TFC are calculated from the nominal power relation used
in normal (non-compressed) frames for that TFC. Let A; denote the nominal power relation for the j:th TFC in anormal
frame. Further, let . c; and B, c; denote the gain factors used for the j:th TFC when the frame is compressed. The
variable Ac; is computed as:

15N,
A=A L e
Nslots,C |:Npilot,N

where Npigc s the number of pilot bits per slot when in compressed mode, and Nijg,n IS the number of pilot bits per
slot in normal mode. Nyaisc S the number of slotsin the compressed frame used for transmitting the data.

The gain factors for the j:th TFC in a compressed frame are computed as follows:

If Ac;>1,then B,.; =10 and B, . isthelargest quantized 3 -value, for which the condition [, ;<

1/Ac;holds. Since 3, ; may not be set to zero, if the above rounding resultsin azero value, [3, . ; shall
be set to the lowest quantized amplitude ratio of 1/15 as specified in [3].

If Acj<1,then [, isthesmallest quantized 3 -value, for which the condition [ ;2 Ac; holdsand

B.c, =10.

The quantized B-values are defined in [3] subclause 4.2.1, table 1.

5.1.2.5A Setting of the uplink DPCCH/HS-DPCCH power difference
When an HS-DPCCH is active, the power offset Aysppecy for each HS-DPCCH dlot shall be set as follows.
For HS-DPCCH dlots carrying HARQ Acknowledgement :

Apsppcch = Dack if the corresponding HARQ-ACK message is ACK

Ansprech = Anack 1 the corresponding HARQ-ACK message is NACK

Apsppcch iSthe greatest of Aack and Ayack if the corresponding HARQ-ACK message is PRE or POST.
For HS-DPCCH dots carrying CQI :

ApsprecH = Acal

The values for Aack, Anack and Acq are set by higher layers.
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Then, in non-compressed frames 5., which is the gain factor defined in [3] subclause 4.2.1, is calculated according to

Aps-prccH ]

ﬂhs = ﬂc D'O( 2 ’

where 4. —vaueis signalled by higher-layer or calculated as described in subclause 5.1.2.5.2 or 5.1.2.5.3 if at |east one
DPDCH is configured. In case no DPDCH is configured, £ value is set as described in subclause 5.1.2.5C.

With the exception of the start and end of compressed frames, any DPCCH power change shall not modify the power
ratio between the DPCCH and the HS-DPCCH. The power ratio between the DPCCH and the HS-DPCCH during
compressed DPCCH frames is described below.

During the period between the start and end of a compressed DPCCH frame, when HS-DPCCH is transmitted, Gsis
calculated according to

A HS-DPCCH N

lghs = lgc,c,j D'O( % ] 0 % ’

pilot,N

where ,BC'C’J- is calculated as described in subclause 5.1.2.5.4 if at least one DPDCH is configured. In case no

DPDCH is configured, S.c;valueis set as described in subclause 5.1.2.5C;  Nyiorc 1S the number of pilot bits per
slot on the DPCCH in compressed frames, and Ny 1S the number of pilot bits per slot in non-compressed frames.

Thus the gain factor s varies depending on the current power offset Ays ppecy and on whether the UL DPCCH is
currently in a compressed frame.

5.1.2.5B Setting of the uplink DPCCH/E-DPCCH and E-DPDCH power difference

5.1.2.5B.1 DPCCH/ E-DPCCH
The E-DPCCH gain factor, B, which isdefined in [3] subclause 4.2.1.3, is calculated according to

Ag-ppccH ]

ﬂec = IBC D'O( ?

where 5. valueissignalled by higher-layer or calculated as described in subclause 5.1.2.5.2 or 5.1.2.5.3 if at |east one
DPDCH is configured. In case no DPDCH is configured, S value is set as described in subclause 5.1.2.5C. and-Ag.ppecn
is defined in [3] subcaluse 4.2.1.3.

5.1.2.5B.2 DPCCH/ E-DPDCH

5.1.25B.2.1 General

The E-DPDCH gain factor, Sy, which is defined in [3] subclause 4.2.1.3, may take a different value for each E-TFC.
Generally, the gain factors for different E-TFCs are computed as described in subclause 5.1.2.5B.2.3 and only the gain
factor of E-TFC(s) used as reference E-TFC(s) is configured as described in subclause 5.1.2.5B.2.2. At least the lowest
E-TFC of the set of E-TFCs configured by the network shall be signalled as a reference E-TFC.

The gain factors may vary on radio frame basis or sub-frame basis depending on the E-DCH TTI used. Further, the
setting of gain factorsis independent of the inner loop power control.

5.1.2.5B.2.2 Signalled gain factors
The gain factor Sy is calculated according to

AE—DF’DCH j

ﬂed = IBC D'O[ *
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where 4. vaueissignalled by higher-layer or calculated as described in subclause 5.1.2.5.2 or 5.1.2.5.3 if at |east one
DPDCH is configured. In case no DPDCH is configured, 5 value is set as described in subclause 5.1.2.5C. ané-Ag.ppocu
isdefined in [3] subcaluse 4.2.1.3.

5.1.2.5B.2.3 Computed gain factors
The gain factor Sy of an E-TFC is computed based on the signalled settings for its corresponding reference E-TFC.

Let E-TFCl, ¢, denote the E-TFCI of the m:th reference E-TFC, where m=1,2,...,M and M is the number of signalled
reference E-TFCsand E-TFCligy < E-TFClig, < ... < E-TFCl, . Let E-TFCI; denote the E-TFCI of the j:th E-TFC.
For thej:th E-TFC:

if E-TFCI; = E-TFCl, ¢ m, the reference E-TFC is the M:th reference E-TFC.

if E-TFCler1 < E-TFCIj < E-TFCl v, the reference E-TFC is the m:th reference E-TFC such that E-TFCl ¢t < E-
TFCI; < E-TFCl et me 1.

Let Burer denote the gain factor of the reference E-TFC. Also let L, denote the number of E-DPDCHS used for the
reference E-TFC and L.; denote the number of E-DPDCHs used for the j:th E-TFC. If SF2 isused, Lere and Lej arethe
equivalent number of physical channels assuming SF4. Let K¢ denote the number of data bits of the reference E-TFC
and K¢ denote the number of data bits of the j:th E-TFC.

For the j:th E-TFC, the gain factor By isthen computed as:

Le,ref Ke,j
L ; Ke,ref

€]

,Bed,j = B re

5.1.2.5C Setting of the uplink DPCCH gain factor when no DPDCH is configured

In the case that no DPDCH is configured, the gain factor 4 is equal to 1. During a compressed frame, the gain factor
Lecjisasoequal to 1.
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5.1.2.5B.1 DPCCH/ E-DPCCH

In non compressed frames, t+he E-DPCCH gain factor, S, which is defined in [3] subclause 4.2.1.3, is calculated
according to

A E-DPCCH J

ﬂec = ﬁc EI'O[ °

where S, valueis signalled by higher-layer or calculated as described in subclause 5.1.2.5.2 or 5.1.2.5.3 and Ag.ppccn iS
defined in [3] subcaluse 4.2.1.3.

During compressed frames where the E-DCH TTI is 2msec, the E-DPCCH gain factor, S, which is defined in [3]
subclause 4.2.1.3, is calcul ated according to:

A E-DPCCH

b=po,ad B g/N

pilot,C

N

pilot,N

where ,BC’C’J- is calculated as described in subclause 5.1.2.5.4 if at least one DPDCH is configured. In case no DPDCH

is configured, the ,BC’C’J- valueis set as described in subclause 5.1.2.5C. Nyiqtc iSthe number of pilot bits per slot on

the DPCCH in compressed frames, and Ny IS the number of pilot bits per slot in non-compressed frames. Nygsc 1S
the number of non DTX dotsin the compressed frame

During compressed frames and where the E-DCH TTI is 10msec, the E-DPCCH gain factor, S, which is defined in [3]
subclause 4.2.1.3, is calculated according to:

slots,C [N

pilot,N

(m) 15N i c
ﬂec _ ﬁcyc’j D_O 20 D\/ N priot,

where , Nyqsc iSthe number of non DTX dots in the compressed frame.
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5.1.2.5B.2.4 DPCCH/ E-DPDCH adjustments relating to compressed mode

The gain factor applied to E-DPDCH is adjusted as a result of compressed mode operation in the following cases:

e E-DCH transmissions that overlap a compressed frame

»  For 10msec E-DCH TTI case, retransmissions that do not themselves overlap a compressed frame, but for which the
corresponding initial transmission overlapped a compressed frame.

The gain factors used during a compressed frame for a certain E-TFC are calculated from the nominal power relation
used in normal (non-compressed) frames for that E-TFC. Let B¢ denote the gain factor used for the j:th E-TFC when
the frame is compressed.

When the E-DCH TTI is 2msec, [y IS computed as.

Aharq

Baci = Bici HO[AE_;%J D\/It—ref D\/;<i Ello[ZO

e ] e,ref

where ,B'C’C’j is calculated as described in subclause 5.1.2.5.4 if at least one DPDCH is configured. In case no DPDCH

is configured, the ,BC’C,J- value s set as described in subclause 5.1.2.5C. Ac.ppocr iS as defined in [3] subcaluse 4.2.1.3,

Leret, Lej, Kerer @nd K are as defined in subclause 5.1.2.5B.2.3, Anxq is as defined in [3] subclause 4.2.1.3, Nyt c_iSthe

number of pilot bits per slot on the DPCCH in compressed frames, and Niio: n_iS the number of pilot bits per slot in non-
compressed frames.

When the E-DCH TT1 is 10msec and the current frame is compressed, Sc; shall be calculated and applied as follows:

Ae_ppocn M
—Baci = Bec ELO(T) D\/LLEf D\/;—e'j Eﬂo[ =] D\/M .

eref slots, | EN

e ] pilot,N

where Ny 1S the number of non DTX slotsin the first frame used for transmitting the data.

When the E-DCH TTI is 10msec and the current frame is not compressed, but is aretransmission for which the
corresponding first transmission was compressed, Ba = ; represents the gain factor that shall be applied to thej" TFC

and shall be calculated as follows:
15
,Bed,R,j :,Bed,j u N
dots,|

where B, is the gain factor used for the " TFC in non compressed frames.
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6B E-DCH related procedures

The following physical layer parameters are signalled to the UE from higher layers:
1) E-HICH set to be monitored
2) E-RGCH set to be monitored

6B.1 ACK/NACK detection

The physical layer in the UE shall detect ACK or NACK within the E-HICH set that is monitored by the UE in the
subframes where ACK/NACK istransmitted by the UTRAN and deliver the ACK/NACK to the higher layers as
follows:

- When aUE isnot in soft handover, an ACK shall be delivered to the higher layersif areliable ACK is detected
by the physical layer in the UE, else a NACK shall be delivered to the higher layers.

- When aUE isin soft handover, multiple ACK/NACKs may bereceived in an E-DCH TTI from different cells
in the active set. In some cases, the UE has the knowledge that some of the transmitted ACK/NACKs are the
same. Thisisthe case when the radio links are in the same radio link set. For these cases, ACK/NACKs from
the same radio link set shall be soft combined into one ACK/NACK information and delivered to higher layers.
If aradio link set contains only one radio link, the detection shall be done as specified above for the case where
the UE is not in soft handover. For each radio link set containing multiple radio links, an ACK shall be
delivered to the higher layersif areliable ACK is detected by the physical layer in the UE after soft combining,
elseaNACK shall be delivered to the higher layers.

6B.2 Relative grants detection

The physical layer in the UE shall detect relative grants within the E-RGCH set that is monitored by the UE and deliver
the relative grants to the higher layers as follows:

- When aUE isnot in soft handover, an UP shall be delivered to the higher layersif areliable UP is detected by
the physical layer in the UE, else a DOWN shall be delivered to the higher layersif areliable DOWN is
detected by the UE, else aHOLD shall be delivered to the higher layers.

- When aUE isin soft handover, multiple relative grants may be received in an E-DCH TTI from different cells
in the E-DCH active set. In some cases, the UE has the knowledge that some of the transmitted relative grants
are the same. Thisisthe case when the radio links are in the same E-DCH Radio Link Set (serving or non
serving). For these cases, relative grants from the same E-DCH Radio Link Set (serving or non serving) shall
be soft combined into one relative grant information and delivered to higher layers. If aradio link set contains
only one radio link, the detection shall be done as specified above for the case where the UE is not in soft
handover. For each E-DCH radio link set containing multiple radio links, an UP shall be delivered to the higher
layersif areliable UP is detected by the physical layer in the UE after soft combining, else a DOWN shall be
delivered to the higher layersif areliable DOWN is detected by the UE after soft combining, elseaHOLD
shall be delivered to the higher layers.

6B.3 E-DCH control timing

6B.3.1 10 ms E-DCH TTI

For each cell in the E-DCH active set, the UE shall associate the control data received in the E-HICH frame associated
with SFN i to the data transmitted in the E-DCH frame associated with SFN i-3.

The UE shall apply the control data received in the serving cell E-RGCH frame associated with SFN i to the E-DCH
frame associated with SFN i+1.

The UE shall start using any control data received in any E-RGCH frame from a non serving cell as early as possible,
but no later than 12 ms after the control data has been received.
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The UE shall start using any control data received in any E-AGCH frame as early as possible but no later than 12 ms
after the control data has been received.

6B.3.2 2ms E-DCH TTI

For each cell inthe E-DCH active set, the UE shall associate the control data received in sub-frame j of the E-HICH
frame associated with SFN i to sub-framet of the E-DCH frame associated with SFN i-s where:

s=1-|j/3],and t =(j +2)mod5

The UE shall apply the control data received from the serving cell in E-RGCH sub-frame j of the frame associated with
SFN i to sub-framej of the E-DCH frame associated with SFN i+1.

The UE shall apply the control data received from the serving cell in E-AGCH sub-framej of the frame associated with
SFN i to sub-framet of the E-DCH frame associated with SFN i+s where:

Fo j +100 - (7 opei n /256)}
.- 3;) and (o FOj +100—(TDP3%4’n/256)—1503—‘

In non RG mode, the UE shall start using any control data received in any E-AGCH frame as early as possible but no
later than 4 ms after the control data has been received.

The UE shall start using any control data received in any E-RGCH frame from a non serving cell as early as possible
but no later than 4 ms after the control data has been received.

6B.4 Operation during compressed mode

6B.4.1 Uplink compressed mode

When E-DCH TTI length is 2 ms, the UE shall not transmit E-DCH datain a TTI which fully or partly overlaps with an
uplink transmission gap.

Handling of uplink compressed mode when the E-DCH TTI is 10msec is described in [2].
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