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1 Introduction

In this contribution, physical channel structure for E-PUCH which is multiplexed from E-DCH and E-UCCH are proposed for TR 25.827 [2].

As shown in [3], various number of repetition of E-UCCHs are needed to guarantee the E-UCCH’s receiving quality good enough under situations when the channel condition or the coding rate of E-DCH is changed. Node B can get the receiving quality and estimate the coding rate for the E-DCH. Node B then informs this allocation to the UE through E-AGCH. So it will be a kind of better project that the number of E-DCH in a TTI is decided by Node B and is sent to UE through the E-AGCH by Node B. An indicator ENI (E-UCCH number indicator) on the E-AGCH is needed to indicate the detailed number of E-UCCHs on E-PUCH. But for the non-scheduled transmissions, because there is no E-AGCH, whether multiple instances of the same E-UCCH information may be transmitted within the E-DCH TTI is configured by higher layers.
Node-B cannot tell the modulation scheme until E-UCCH is decoded. Therefore, the E-UCCH information must be transmitted with already known SF and position, and also should use fixed modulation scheme. It is thus proposed that the E-UCCH information shall be mapped to the pre-defined position of the data burst. It is further proposed that the (32, 10) Reed-Muller coding shall be used considering both sufficient reliability and signaling overhead. Since the correct decoding of E-UCCH is the precondition of decoding the remaining data, it is proposed that the modulation of E-UCCH is fixed to QPSK and the SF of E-UCCH is the same as the SF Of data transmission.
2 Coding for E-DCH

Coding for E-DCH is proposed to be in line with the approaches taken for HS-DSCH in TDD Rel-6. Details are provided in the text proposal.
3 Coding for E-UCCH

E-UCCH is used to carry the uplink control signaling for Node-B controlled scheduling and HARQ assisted information. It is proposed that the information conveyed on E-UCCH contains:

· Modulation Scheme for E-PUCH (0 bits)

· Transport Block Size (5 bits)

· Retransmission Sequence Number (2 bits)

· HARQ process ID (3 bits)

The modulation scheme is inferred from the transport block size. So that Transport Block Size, RSN and HARQ process ID are transmitted on E-UCCH. 
4 Multiplexing for E-DCH and E-UCCH

E-DCH and E-UCCH are multiplexed onto one or more E-PUCHs. There is at least one E-UCCH multiplexed with E-DCH onto the E-PUCH in one TTI. Whether multiple instances of the same E-UCCH information may be transmitted within the E-DCH TTI is configured by the Node B for scheduled transmissions or signaled by the higher layers for non-scheduled transmissions. TPC command shall always accompany E-UCCH.

The position of the E-UCCH information and the E-DCH data is proposed in figure 1. When an E-DCH data block is transmitted on multiple (N) timeslots in one TTI, there will be multiple E-PUCHs. It is proposed that all repeats of E-UCCH equably distribute on multiple E-PUCHs.
N is the number of E-PUCH, M is the number of E-UCCH 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 in one E-PUCH. And S equals K+1 for first L E-PUCHs and K E-UCCHs for the rest E-PUCHs. 
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Figure 1 – Multiplexing for E-DCH and E-UCCH
P is the index of E-PUCH.


[image: image2.wmf]]

8

,

0

[

Î

S


An E-UCCH is composed of 32 bits: k0, k1… k31. 
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Figure 2 –E-UCCH code composition
5 Physical channel structure for E-PUCH

Based on the discussion above, E-PUCH may or may not carry E-UCCH. TPC shall always accompany E-UCCH. That is to say, if E-UCCH is not transmitted in one timeslot, TPC is not transmitted either. So two burst formats for E-PUCH are proposed.
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Figure 3 – Burst format for E-PUCH with E-UCCH/TPC
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Figure 4 – Burst format for E-PUCH without E-UCCH/TPC

6 Spreading of E-PUCH

Spreading of E-PUCH follows the general procedures defined in [4].

7 E-AGCH

A code word ENI will be transmitted on E-AGCH.

ENI is composed of 3 bits which is used to indicate the detailed number of E-UCCH. 
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5
Basic Physical Layer Structure

5.1
CCTrCH and Transport Channel Structure
There is at most one CCTrCH of E-DCH type per UE and only one E-DCH per CCTrCH of E-DCH type. The E-DCH supports one transport block per E-DCH TTI. A 5ms TTI is supported by the E-DCH.

To support the uplink signalling for enhanced uplink, two types of E-DCH Uplink Control Channels are defined:

E-UCCH (E-DCH Uplink Control Channel): E-UCCH is multiplexed with E-DCH onto one CCTrCH of E-DCH type. Multiple instances of the same E-UCCH information can be transmitted within an E-DCH TTI, the detailed number of instances can be set by NodeB MAC-e for scheduled transmissions and signaled by higher layers for non-scheduled transmissions.
E-RUCCH(E-DCH Random Access Uplink Control Channel):E-RUCCH is mapped to random access physical resources.
E-UCCH has a 5ms TTI, E-RUCCH’s TTI length can be chosen as 5ms or 10ms according to the configuration of RACH’s TTI length.
5.2
Overall Physical Channel Structure
E-PUCH are the physical resources allocated under the control of a scheduling entity in Node-B MAC-e, and are mapped from the CCTrCH of E-DCH type. A maximum of one E-PUCH can be transmitted in one timeslot. And when E-PUCH is transmitted, the UE can only transmit one code channel in this timeslot.
The E-RUCCH is mapped to the same random access physical resources defined by UTRAN.
8
Physical Channel Structure

8.1
Physical Channel Structure for Uplink Data Transmission

The E-PUCH is a new physical channel on which the CCTrCH of E-DCH type shall be mapped. The E-PUCH may or may not carry E-UCCH depending on the configuration by Node B for scheduled transmissions or higher layers for non-scheduled transmissions although at least one E-PUCH in the E-DCH TTI shall carry E-UCCH. TPC shall always accompany E-UCCH. In a timeslot when E-UCCH is not transmitted, TPC is not transmitted either.

E-UCCH:

· 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
The position of the E-UCCH information and the E-DCH data is proposed in figure 1. When an E-DCH data block is transmitted on multiple (N) timeslots in one TTI, there will be multiple E-PUCHs. It is proposed that all repeats of E-UCCH equably distribute on multiple E-PUCHs.

N is the number of E-PUCH, M is the number of E-UCCH 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 in one E-PUCH. And S equals K+1 for first L E-PUCHs and K E-UCCHs for the rest E-PUCHs. 
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Figure 8.1.1 – Multiplexing for E-DCH and E-UCCH

P is the index of E-PUCH.
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An E-UCCH is composed of 32 bits: k0, k1… k31. 


[image: image9.emf]0

k

... ...

15

k

16

k

31

k

First part of E-UCCH

(E-UCCH part 1)

second part of E-UCCH

(E-UCCH part 2)


Figure 8.1.2 –E-UCCH code composition
Figures 8.1.3 and 8.1.4 show the E-PUCH data burst with and without the E-UCCH/TPC fields.
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Figure 8.1.3 – E-PUCH data burst  with EUCCH/TPC
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Figure 8.1.4 – E-PUCH data burst  without EUCCH/TPC
The E-PUCH supports the following physical layer characteristics:

· Payload spreading factors 16,8,4,2 and 1

· Transmission of E-UCCH 
· Transmission of TPC – Note: this is used for E-AGCH power control purposes

· Guard period of 16 chips

· Default and UE-specific midamble allocation schemes may be applied.

9
Multiplexing, Channel Coding and Interleaving

9.1
Coding and Multiplexing for Uplink Data

Figure 9.1.1 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 time interval (TTI). A 5ms TTI is used for 1.28 Mcps TDD E-DCH. The following coding steps for E-DCH can be identified:

· append CRC (length 24) to each transport block

· code block segmentation

· channel coding (1/3 rate turbo coding shall be employed)

· hybrid ARQ

· bit scrambling

· interleaving for E-DCH

· constellation re-arrangement for 16QAM

· mapping to physical channels


[image: image12.wmf] 

CRC attachment

 

Code block segmentation

 

Channel Coding

 

PhCH#1

 

PhCH#P

 

Bit Scrambling

 

a

 

im1

 

,a

 

im2

 

,a

 

im3

 

,...a

 

imA

 

b

 

i

m1

 

,b

 

im2

 

,b

 

im3

 

,...b

 

imB

 

o

 

ir1

 

,o

 

ir2

 

,o

 

ir3

 

,...o

 

irK

 

s

 

1

 

,s

 

2

 

,s

 

3

 

,...s

 

R

 

v

 

1

 

,v

 

2

 

,v

 

3

 

,...v

 

R

 

w

 

1

 

,w

 

2

 

,w

 

3

 

,...w

 

R

 

E

-

DCH

 

Interleaving

 

Physical channel mapping

 

Constellation

 

re

-

arrangement

 

for 16 QAM

 

r

 

1

 

,r

 

2

 

,r

 

3

 

,...r

 

R

 

Physical Layer Hybrid

-

ARQ

 

functionality

 

c

 

i1

 

,c

 

i2

 

,c

 

i3

 

,...c

 

i

 

E

 

w

t,p,1

,w

t,p,2

,…w

t,p,Up

 


Figure 9.1.1 – Coding chain for E-DCH

Many of the processing functions of figure 9.1.1 for the E-DCH may follow  the same general principles as those employed for HS-DSCH for TDD due to the similar use of QPSK and 16-QAM modulation along with 1/3 rate turbo coding in both cases.
9.2
Coding and Multiplexing for Downlink Signalling

9.2.1   E-AGCH

· E-UCCH Number Indicator (3 bits)
The E-UCCH Number Indicator (ENI) is composed of 3 bits which is used to indicate the detailed number of E-UCCH. 
9.3
Coding and Multiplexing for Uplink Signalling

9.3.1 E-UCCH

The E-UCCH is used to convey the following information:

· 
· The modulation type of the selected E-TFC – 0 bits (see note 1)

· The transport block size of the selected E-TFC – 5 bits

· The retransmission sequence number (RSN) – 2 bits

· The HARQ process ID – 3bits.
Note 1:  The modulation type are not explicitly signaled, but may be inferred from the transport block size.

The E-UCCH is transmitted on the E-PUCH and is coded using a (32, 10) sub code of the second order Reed Muller code as defined in subclause 4.3.1.1 of [4]. 
10
Spreading and Modulation

<Editor’s Note: This section contains details of the spreading and modulation applied.  Where applicable, separate sub-headings shall be created for each physical channel type.  This section also includes the details of the higher order modulations for enhanced uplink >

10.1 E-PUCH
QPSK and 16-QAM modulation are supported for E-PUCH.  The modulation constellations shall be the same as those supported for QPSK and 16-QAM in [6].

Spreading of the E-PUCH follows the same general procedures as described in [6]. The complex symbols are multiplied by :

· A code specific multiplier

· A channelisation code spreading sequence (OVSF)

· A cell-specific scrambling code sequence
<<<<<<<<<<<<<<<<<<< end of text proposal >>>>>>>>>>>>>>>>>>>
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