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8
Physical Channel Structure

Editor's note: This chapter is supposed to capture the changes to TS25.211

8.1
Physical Channel Structure for Data Transmission

8.2
Physical Channel Structure for Control Signalling
8.2.1
E-DCH ACK Indicator Channel (E‑AICH)
The E-DCH ACK indicator channel  (E-AICH) is a fixed rate (SF=128) downlink physical channel carrying the uplink E-DCH related Hybrid-ARQ Acknowledgement (HARQ-ACK) indicators. Up to [20] HARQ-ACK indicators may be multiplexed on the same E-AICH in any given E-AICH slot. Figure X illustrates the structure of the E-AICH.
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Figure X: E-AICH/E-TICH structure

The UE is informed by higher layer about which indicator on which E-AICH to monitor.
8.2.2
E-DCH Transmission Indicator Channel (E‑TICH)

The E-DCH transmission indicator channel (E-TICH) is a fixed rate (SF=128) downlink physical channel carrying the uplink E-DCH related indicators in support of the  E-DCH transmission control operation. Up to [20] indicators may be multiplexed on the same E-TICH in any given E-TICH slot. Figure X illustrates the structure of the E-TICH.

The UE is informed by higher layer about which indicator on which E-TICH to monitor.
8.2.3
E-DCH Shared Grant Channel (E-SGCH)

The E-DCH shared grant channel (E-SGCH) is a fixed rate (60 kbps, SF=128 or 30 kbps, SF=256 will be selected) downlink common physical channel carrying uplink E-DCH transmission control information. Figure X illustrates the frame and sub-frame structure of the E‑SGCH. 
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Figure : Sub-frame structure for the E-SGCH
The UE shall monitor at least one E-SGCH from the primary "E-DCH cell" [editor's note: final terminology is FFS] when an uplink E-DCH is configured by higher layers.
9
Multiplexing, Channel Coding and Interleaving

Editor's note: This chapter is supposed to capture the changes to TS25.212

9.1
E-DCH Multiplexing, Coding and Interleaving

Figure 9.1.1 shows the processing structure for E-DCH transport channel mapped onto a separate CCTrCH. Data arrives to the transport channel processing unit in form of one transport block once per transmission time interval (TTI). The following processing steps can be identified:

-
Add CRC to the transport block. CRC facilitates detection of error in E-DCH decoding at Node B.

-
Code block segmentation. The value of maximum code block size Z = 5114 for turbo coding shall be used.

-
Channel coding. The rate 1/3 turbo coding shall be used.

-
Physical layer hybrid ARQ and rate matching. This block generates transmitted bit pattern extracted from the output of the channel coding and matches the number of input bits to the number of available physical channel bits within the TTI. 

-
Interleaving and physical channel mapping. Input bits are interleaved and mapped to physical channel(s) allocated for E-DCH TTI transmission.
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Figure 9.1.1: TrCH processing for separate E-DCH CCTrCH

9.1.1
CRC attachment

CRC attachment for the E-DCH transport channel shall be performed according to the general method described in section 4.2.1 of TS 25.212 with the following specific parameters:

· The CRC length shall always be Li = 24 bits.

9.1.2
Code block segmentation

Code block segmentation for the E-DCH transport channel shall be performed according to the general method described in 4.2.2 of TS 25.212 with the following specific parameters:

· Maximum number of transport block is 1. 

· The bits bim1, bim2, bim3,…bimBi input to the block are mapped to the bits xi1, xi2, xi3,…xiXi directly. It follows that Xi = Bi. 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 oir1, oir2, oir3,…oirK.

· The value of Z = 5114 for turbo coding shall be used
9.1.3
Channel coding

Channel coding for the E-DCH  transport channel shall be performed according to the general method described in section 4.2.3 of TS 25.212 with the following specific parameters:

· The rate 1/3 turbo coding shall be used.

9.1.4
Physical layer HARQ functionality and rate matching

HARQ functionality and rate matching for the E-DCH transport channel shall be performed according to the general method described in section 4.5.4 of TS 25.212. The specific parameters which shall be used are FFS.

9.1.5
Interleaving and physical channel mapping

FFS.

9.2
Downlink Signalling Coding and Multiplexing
9.2.1
E-AICH
The E-DCH HARQ control bits are multiplexed on the E-AICH.
9.2.1.1
E-AICH indicator mapping

The HARQ ACK bit to be transmitted in the next TTI for the UE which has been assigned the indicator  k on this E‑AICH is mapped to xai,k, as follows:

· xai,k = 1 if the HARQ ACK bit is set to 1;

· xai,k = [FFS] (-1 or  if the HARQ ACK bit is set to 0;

· where  is the DTX indicator;

9.2.1.2
Physical channel mapping for E-AICH
The E-AICH sub-frame is described in section 8.2.2.

The sequence x,ai,k , x,ai,k , x,ai,k is transmitted in each of the 3 slots of corresponding E-AICH sub-frame(s).

When the E-DCH TTI is equal to 10 ms the same sequence of indicators is transmitted in one to all [FFS] the E-AICH sub‑frames of the E-AICH radio frame.

[Editor's note: it is FFS whether when the E-DCH is equal to 2 ms the xai,k bits can be interleaved and multiplexed over multiple sub-frames]

9.2.2
E-TICH

The E-DCH relative grants (RG) are multiplexed on the E-TICH.
9.2.2.1
E-TICH indicator mapping

Relative grant (RG) value to be transmitted to the UE(s) which has been assigned the indicator  is mapped to x,ti,k, where k is the spreading sequence assigned to the indicator, as follows:

· x,ti,k = 1 if the RG value is +1,
· x,ti,k =  if the RG value is 0,
· x,ti,k = 0 if the RG value is -1,
where  is the DTX indicator;
9.2.2.2
Physical channel mapping for E-TICH
The E-TICH sub-frame is described in section 8.2.3.

The sequence x,ti,k , x,ti,k , x,ti,k is transmitted in each of the 3 slots of corresponding E-TICH sub-frame(s).

When the E-DCH TTI is equal to 10 ms the same sequence of indicators is transmitted in one to all [FFS] the E-TICH sub‑frames of the E-TICH radio frame.

[Editor's note: it is FFS whether when the E-DCH is equal to 2 ms the xti,k bits can be interleaved and multiplexed over multiple sub-frames]

9.2.3
E-SGCH 
The E-DCH absolute grant (AG) is mapped to the E-SGCH.
9.2.3.1
Overview
Figure x illustrates the overall coding chain for the E-SGCH.
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Figure X: E-SGCH coding & multiplexing
9.2.3.2
E-SGCH information field mapping
The absolute grant (AG) information is denoted x1, x2, …, xX.

9.2.3.3
CRC attachment for E-SGCH
A UE specific 16 bit CRC is calculated and appended to the input sequence. The CRC  bits c1, c2, …, c16 are calculated from the sequence of bits  x1, x2, …, xX according to section 4.2.1.1 of TS 25.212 where:
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k=1,2,…,16
The bits are then masked with UE specific information and mapped to sequence y1, y2, …, yY . The masking and mapping operations are FFS.
9.2.3.4
Channel coding for E-SGCH
Rate 1/3 convolutional coding, as described in Section 4.2.3.1 of TS 25.212, is applied to the sequence of bits y1, y2, …, yY.  resulting in the sequence of bits z1, z2, …, zZ.
9.2.3.5
Rate matching for E-SGCH
A subset of the bits from the input sequence z1, z2, …, zZ the bits are repeated or punctured to obtain the output sequence r1,r2…r[60 or 120].
9.2.3.6
Physical channel mapping for E-SGCH
The E-SGCH sub-frame is described in section 8.2.3.

The sequence of bits r1, r2, …, r,[60 or 120] is mapped to the corresponding E-SGCH sub-frame. The bits rk are mapped so that they are transmitted over the air in ascending order with respect to k.
It is FFS whether when the E-DCH TTI is equal to 10 ms the sequence of bits is transmitted in only one or in all the E‑SGCH sub‑frames of the E-SGCH radio frame.
9.3
Uplink Signalling Coding and Multiplexing

10
Spreading and Modulation
Editor's note: This chapter is supposed to capture the changes to TS25.213

10.1
Uplink

10.2
Downlink

10.2.1
E-AICH and E-TICH
The E-AICH and E-TICH data as defined in section 9.2 is spread and multiplexed as illustrated in figure x. 
The signature sequence Css,20,l as defined in section 10.2.1.1 where:

· l = k, with k the indicator index and l the signature sequence index
shall be used for E-AICH and E-TICH indicators k. The channelization code Cch,128,m is assigned by higher layers to the E-AICH and E-TICH. The UE shall be able to receive both an E-AICH and an E-TICH if and only if the same channelization code Cch,128,m has been assigned to them.
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Figure x
[editor's note: it is FFS whether the index l ,will change on a slot by slot basis as a function of k and a time index, thus resulting in a time variant length 20 signature sequence for the indicators].
[editor's note: it is FFS whether E-TICH is always transmitted on the one IQ branch and E-AICH on the other IQ branch].

The resulting signals S are multiplexed, scrambled and modulated as specified in TS 25.213.
10.2.1.1
Definition of length 20 signature sequences
Table x provides an example of  possible chip sequences for length 20 orthogonal signature sequences.
Table x

	Css,20,0
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Css,20,1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	1
	-1
	1
	-1
	1
	1
	1
	1
	-1
	-1
	1

	Css,20,2
	1
	-1
	1
	1
	-1
	-1
	-1
	-1
	1
	-1
	1
	-1
	1
	1
	1
	1
	-1
	-1
	1
	-1

	Css,20,3
	1
	1
	1
	-1
	-1
	-1
	-1
	1
	-1
	1
	-1
	1
	1
	1
	1
	-1
	-1
	1
	-1
	-1

	Css,20,4
	1
	1
	-1
	-1
	-1
	-1
	1
	-1
	1
	-1
	1
	1
	1
	1
	-1
	-1
	1
	-1
	-1
	1

	Css,20,5
	1
	-1
	-1
	-1
	-1
	1
	-1
	1
	-1
	1
	1
	1
	1
	-1
	-1
	1
	-1
	-1
	1
	1

	Css,20,6
	1
	-1
	-1
	-1
	1
	-1
	1
	-1
	1
	1
	1
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1

	Css,20,7
	1
	-1
	-1
	1
	-1
	1
	-1
	1
	1
	1
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1

	Css,20,8
	1
	-1
	1
	-1
	1
	-1
	1
	1
	1
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1

	Css,20,9
	1
	1
	-1
	1
	-1
	1
	1
	1
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1

	Css,20,10
	1
	-1
	1
	-1
	1
	1
	1
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	1

	Css,20,11
	1
	1
	-1
	1
	1
	1
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	1
	-1

	Css,20,12
	1
	-1
	1
	1
	1
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	1
	-1
	1

	Css,20,13
	1
	1
	1
	1
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	1
	-1
	1
	-1

	Css,20,14
	1
	1
	1
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	1
	-1
	1
	-1
	1

	Css,20,15
	1
	1
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	1
	-1
	1
	-1
	1
	1

	Css,20,16
	1
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	1
	-1
	1
	-1
	1
	1
	1

	Css,20,17
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	1
	-1
	1
	-1
	1
	1
	1
	1

	Css,20,18
	1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	1
	-1
	1
	-1
	1
	1
	1
	1
	-1

	Css,20,19
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	1
	-1
	1
	-1
	1
	1
	1
	1
	-1
	-1


The leftmost value in each signature sequence code word corresponds to the symbol transmitted first in time.

10.2.2
E-SGCH
E-SGCH is spread, multiplexed and modulated as specified in section 5 of TS 25.213 using [SF=128 or SF=256] orthogonal channelization code.
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