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----------------------------------------------------------------start of change---------------------------------------------------------------
4.1.1.2
E-DCH – Enhanced Dedicated Channel 
The Enhanced Dedicated Channel (E-DCH) is an uplink transport channel.
For 1.28Mcps TDD multi-carrier E-DCH transmission, a UE in CELL_DCH state shall have only one E-DCH per carrier. There would be one or more E-DCHs to be transmitted from a UE in CELL_DCH state in a TTI.
-----------------------------------------------------------------next change--------------------------------------------------------------

5A.3.14
E-DCH Physical Uplink Channel

UE may have E-PUCH on each carrier. The E-PUCH on one carrier has at least one E-UCCH and one TPC on it. The TPC on the E-PUCH is used to carry the TPC command for the associated downlink control channel on the same carrier. The E-PUCH on one carrier and the E-UCCH and TPC mapped on it obey the following description.
One or more E-PUCH on one carrier are used to carry the uplink E-DCH transport channel and associated control information (E-UCCH) in each E-DCH TTI. In a timeslot designated by UTRAN for E-PUCH use, up to one E-PUCH may be transmitted by a UE.
5A.3.14.1      E-UCCH

The E-DCH Uplink Control Channel (E-UCCH) carries uplink control information associated with the E-DCH and is mapped to E-PUCH on the same carrier.  Depending on the configuration of the number of E-UCCH instances and the number of E-PUCH timeslots, an E-PUCH burst may or may not contain E-UCCH and TPC.  When E-PUCH does contain E-UCCH, TPC is also transmitted. When E-PUCH does not contain E-UCCH, TPC is not transmitted.
One E-UCCH instance :

· is of length 32 physical channel bits

· is mapped to the data field of the E-PUCH 

· is spread at SF appointed by CRRI

· uses QPSK modulation

There shall be at least one E-UCCH and TPC in every E-DCH TTI. Multiple instances of the same E-UCCH information and TPC can be transmitted within an E-DCH TTI, the detailed number of instances can be set by NodeB MAC-e/i for scheduled transmissions and signalled by higher layers for non-scheduled transmissions. When an E-DCH data block is transmitted on multiple (N) timeslots in one TTI, there will be multiple E-PUCH timeslots. All repetitions of E-UCCH and TPC are evenly distributed on multiple E-PUCH timeslots. N is the number of timeslots of the E-PUCH, M is the number of E-UCCH and TPC instances in one TTI; K is the integral part of M/N; L is the residue of M/N. S is the number of E-UCCHs and TPCs in one E-PUCH timeslot. S equals K+1 for the first L E-PUCH timeslots and equals K for the last (N-L) E-PUCH timeslots.

The burst composition of the E-UCCH information and the E-DCH data is shown in figure 18M.
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Figure 18M: Multiplexing structure of E-DCH and E-UCCH

An E-UCCH is composed of 32 bits: k0, k1… k31. It is segmented evenly into two parts shown in figure 18N.
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Figure 18N: E-UCCH code composition
Figures 18O and 18P show the E-PUCH data burst with and without the E-UCCH/TPC fields.
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Figure 18O: E-PUCH data burst with E-UCCH/TPC


[image: image4.emf]Midamble

144 chips

GP

16

CP

Data symbol 352 chips Data symbol 352 chips

864 chips


Figure 18P: E-PUCH data burst without E-UCCH/TPC

-----------------------------------------------------------------next change--------------------------------------------------------------

5A.3.15
E-DCH Random Access Uplink Control Channel (E-RUCCH)

The E-RUCCH is used to carry E-DCH-associated uplink control signalling when E-PUCH resources are not available.  It shall be mapped to the same random access physical resources defined by UTRAN.
For multi-carrier E-DCH transmission, each UE is configured with only one carrier for the E-RUCCH transmission. The E-RUCCH on the configured carrier shall be mapped to the same random access physical resources defined by UTRAN on the same carrier.
-----------------------------------------------------------------next change--------------------------------------------------------------
5A.3.16
E-DCH Absolute Grant Channel (E-AGCH)

The E-DCH Absolute Grant Channel (E-AGCH) on one carrier is a downlink physical channel carrying the uplink E-DCH absolute grant control information of the same carrier. The E-AGCH on one carrier uses two separate physical channels (E-AGCH1 and E-AGCH2). The term E-AGCH refers to the ensemble of these physical channels. The detailed description of the E-AGCH on one carrier is given below.
-----------------------------------------------------------------next change--------------------------------------------------------------

5A.3.17
E-DCH Hybrid ARQ Acknowledgement Indicator Channel (E-HICH)

The E-DCH HARQ Acknowledgement indicator channel (E-HICH) on one carrier is defined in terms of a SF16 downlink physical channel and a signature sequence on the same carrier.  
 The E-HICH on one carrier carries one or multiple users’ acknowledgement indicator on the same carrier. The detailed description of the E-HICH on one carrier is given below.
Figure 18S illustrates the structure of the E-HICH on one carrier. The E-HICH contains 8 spare bit locations. The spare bit values are undefined. The power of each user’s acknowledgement indicator may be set independently by the Node-B. The number of E-HICHs in a cell is configured by the system. 

The acknowledgement indicators for the E-PUCH semi-persistent scheduling operation can be transmitted on the same E-HICH carrying indicators for scheduled traffic or the E-HICH carrying indicators for non-scheduled traffic.
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Figure 18S:  E-HICH Structure

For Scheduled transmissions, at most four E-HICHs can be configured for one user’s scheduled transmission. Which E-HICH is used to convey the HARQ acknowledgment indicator is indicated by the 2-bit E-HICH indicator on E-AGCH. A single E-HICH may carry one or multiple HARQ acknowledgement indicator(s) which are decided by the Node-B.

For Non-Scheduled transmissions, E-HICHs carry not only the HARQ acknowledgement indicators but also TPC and SS commands. The 80 signature sequences are divided into 20 groups while each group includes 4 sequences. Every non-scheduled user is assigned only one group which are signalled by higher layer. Among the 4 sequences, the first one is used to indicate ACK/NACK, and the other three are used to indicate the TPC/SS commands. The three sequences and their three reverse sequences are the six possible sequences used to indicate the TPC/SS combination state. The reverse sequence is constructed by reverse every bit of the sequence from 0 to 1 or from 1 to 0. The mapping between the index and the TPC/SS command is shown in table 8KE . The index is calculated according to the equation: index=2*A+B, (A=0,1,2; B=0,1). A is the relative index of the selected sequence among the three assigned sequences and B equals to 1 when the reverse sequence is chosen, otherwise, B equals to 0. The power of the sequence used for TPC/SS indication can be set differently from the one used to indicate ACK/NACK.

Table 8KE: Mapping between the index and TPC/SS command

	index
	TPC command
	SS command

	0
	‘DOWN’
	‘DOWN’

	1
	‘UP’
	‘DOWN’

	2
	‘DOWN’
	‘UP’

	3
	‘UP’
	‘UP’

	4
	‘DOWN’
	‘Do Nothing’

	5
	‘UP’
	‘Do Nothing’


For the E-DCH semi-persistent scheduling operation, E-HICHs carry not only the HARQ acknowledgement indicators but also TPC and SS commands. Each user is also assigned one signature sequence group including 4 sequences whose usage is completely complying with the definition in non-scheduled transmissions.
The acknowledgement indicator for an E-DCH transmission in TTI “N” is carried by the E-HICH in TTI “N+[TA]”(TA is determined according to the value of nE-HICH). The E-HICH is thus synchronously related to those E-DCH transmissions for which it carries acknowledgement information.
-----------------------------------------------------------------next change--------------------------------------------------------------
7.1.2
The Enhanced Uplink Dedicated Channel (E-DCH)

The enhanced uplink dedicated channel is mapped on one or several E-PUCH, see subclause 5A.3.14.
For multi-carrier E-DCH transmission, the E-DCH on one carrier is always associated with a number of E-AGCH and up to four E-HICHs on the same carrier. The E-DCH, E-AGCH and E-HICH on the same carrier obey the following timing relationships.
----------------------------------------------------------------End of change---------------------------------------------------------------
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