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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 slot
duration shall be used to control UESs for which the cell isthe E-DCH serving cell and which E-DCH TTI is respectively
2 and 10 ms. The 15 dlot duration shall be used to control UEs for which the cell is not the E-DCH serving cell.

The sequence by o, bi 4, ..., b 30 transmitted in ot i in Figure 12A is given by b;j = a Cg40,. Inaserving E-DCH radio
link set, therelative grant ais set to +1, 0, or -1 and in anon-serving E-DCH radio link set, the relative grant ais set to 0
or -1. The orthogonal signature sequences Cg 40, iS given by Table 16A and the E-RGCH signature sequence index | is
given by higher layers.

In case STTD-based open loop transmit diversity is applied for E-RGCH, 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
\

1 radio 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 j

corresponds to index j

=30.

E-DCH Hybrid ARQ Indicator Channel

The E-DCH Hybrid ARQ Indicator Channel (E-HICH) isafixed rate (SF

5.3.24

128) dedicated downlink physical channel

carrying the uplink E-DCH hybrid ARQ acknowledgement indicator. Figure 12A illustrates the structure of the E-

1512 consecutive dotsand in each dot a

HICH. A hybrid ARQ acknowledgement indicator is transmitted using 3 or

sequence of 40 binary valuesistransmitted. The 3 and 12 slot duration shall be used for UEs which E-DCH TTI is set

to respectively 2 ms and 10 ms.

., bizo transmitted in slot i in Figure 12A isgiven by bj; = aCg 40, . INaradio link set

The sequence b, b 4, ..

containing the serving E-DCH radio link set, the hybrid ARQ acknowledgement indicator aissetto+1 or -1, andina
radio link set not containing the serving E-DCH radio link set the hybrid ARQ indicator aissetto +1 or 0. The

orthogonal signature sequences Cg 40,

higher layers.

isgiven by Table 16A and the E-HICH signature sequence index | is given by

In case STTD-based open loop transmit diversity is applied for E-HICH, STTD encoding according to subclause

5.3.1.1.1isapplied to the sequence by
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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 below describes the frame timing of the downlink physical channels. For the AICH the access slot timing is
included. Transmission timing for uplink physical channelsis given by the received timing of downlink physical
channels, as described in the following subclauses.

I A
==t 8 O R N A IR

Any CPICH

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

k:th S-CCPCH, Ts-ccpeHk

~_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 ' I I T |

Any PDSCH

nith DPCH o TOPCHn

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

A
A\
A
\/

10 ms 10 ms

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 SSCCPCHSs, 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}.

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

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

multiple of 256 chips, i.e. Topchn = Tn x 256 chip, T, O {0, 1, ..., 149}. The DPCH (DPCCH/DPDCH) timing
relation with uplink DPCCH/DPDCHs s 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-DPCCH and all E-DPDCHs transmitted from one UE have the same frame timing as the DPCCH.

7.2 PICH/S-CCPCH timing relation

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

PICH frame means that the paging message is transmitted on the PCH in the SS=CCPCH frame starting TpcH chips after
the transmitted PICH frame. Tpcy iS defined in subclause 7.1.

—_———— e 4,

PICH frame containing paging indicator

———— e 4

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 isdivided into downlink access slots, each access ot is of length 5120 chips. The downlink
access slots 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 slot
number nistransmitted 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.

3GPP
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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 preamble-to-preamble distance
To-pminy 1-€. Tpp 2 Tpp,min-

In addition to T,.,min, the preamble-to-Al distance 1,., and preambl e-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-pmin = 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 .5 chips prior to the reception of downlink access slot number n, n =0, 1, ...,14.

The timing relationship between preambles, AICH, and the message i s 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 timing
parameter isidentical to the PRACH/AICH transmission timing parameter. When T, iS et to zero or one, the
following PCPCH/AICH timing val ues 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 slot subchannel
group.

3GPP
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Tpa=  Timebetween Access Preamble and AP-AICH has two alternative values: 7680 chips or 12800 chips,
depending on Tepen

Tacp= Time between receipt of AP-AICH and transmission of the CD Preamble T 4.cqp has a minimum value of
T a1-cdp, min = 7680 chips.

Tpap= Time between the last AP and CD Preamble. T ¢4, has aminimum value of T p.cqp-min Which is either 3 or
4 access dots, depending on Tepen

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

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 slot at UE and the Power Control Preambleis T, chips,
where Ty isasin subclause 7.6.3.

The message transmission shall start O or 8 dots 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 e is set to 0 and &l access slot subchannels are
available for PCPCH.

AP- AICH CD/CA ICH DPCCH (DL)

Ta
i

Power Contral, Pilot and CPCH
APs b pat R awop T " CDICA [Example shown is for Tcpch = Q] control commands
i Oor8dots
/ i i Power Control
J \ o0 o1 o reamble PCPCH (UL)
PO —‘
__I | | | | | |
=] B T T I
>« >

|4 Tpp ’| < T podp ’I < T cdp-pep 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 Tppgen. Any
DPCH frame is associated to one PDSCH frame through the relation 46080 chips< Tppsch - Toren < 84480 chips, i.e.,
the associated PDSCH frame starts between three dots after the end of the DPCH frame and 18 dlots 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 al the DPDCHs carrying CCTrCHs of dedicated type to one UE have the same frame
timing.

Note: support of multiple CCTrChs of dedicated type is 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 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
frame from the HS-DSCH serving cell containing the beginning of the related HS-PDSCH subframe with m cal culated
as

m = (Trx it /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 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 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 DL E-HICH/P-CCPCH/DPCH timing relation

Thetiming of the DL 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.ycq o Chips with

4 256)-70
Te_picHn =9120+ 7680{( DPCH v“s{o ) J

When the E-DCH TTI is 2 ms the E-HICH frame offset relative to P-CCPCH shall be Te_ych.n chips with

r 256)+ 50
Te_picH o = 9120+ 7680><{( DPCH ,n/ ) J

30

38400 chips
P-CCPCH
e
TE-HICHn |
E-DCH TTI =10 ms E-HICH (8 ms)
B E-HICH
E-DCHTTI=2ms Subframe 0 Subframe 1 Subframe 2 Subframe 3 Subframe 4

Figure 37: E-HICH timing

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

Thetiming of the DL E-RGCH relative to the P-CCPCH isiillustrated 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:

e iftheE-DCH TTI is 10 ms, the E-RGCH frame offset relative to P-CCPCH shall be Te.rgen o chips with

T opeh n/256) - 70J

Te-rocH,n =90120+ 7680><{( 0

e iftheE-DCH TTI is 2 msthe E-RGCH frame offset relative to P-CCPCH shall be Te.racn o chips with

(ropen o /256)+50
30 J

Te-rocH n = 5120+ 7680{

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 chips.
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38400 chips
P-CCPCH
la—p!
15120 chips :
1
1
Non ser\lling 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

7.12 E-AGCH/P-CCPCH timing relation

The E-AGCH frame offset relative to P-CCPCH shall be Te.accn = 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
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