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1 Introduction

In previous meetings, coding and multiplexing on E-PUCH/E-UCCH was investigated for 1.28Mcps TDD EUL. And up to now concerns on bandwidth efficiency and complexity by means of a multiplexed E-PUCH/E-UCCH structure raised by [1] could not be resolved. 
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Figure 1. Burst format of E-PUCH without multiplexing with E-UCCH

In order to move 1.28Mcps TDD EUL WI forward, a new E-PUCH/E-UCCH structure is proposed particularly exploiting the possibility to lower down E-UCCH overhead.
2 Structure for E-PUCH and E-UCCH

In principle, a generic E-PUCH structure is preferred whatever scheduled or non-scheduled. A separate while generic E-UCCH preceeding corresponding uplink HARQ process on E-PUCH, scheduled or non-scheduled, is appreciated in figure 2. 
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Figure 2. Burst format of E-UCCH in one SF16 channelisation code
Given dedicated attribute of non-scheduled E-PUCH, E-UCCH is anticipated to work in dedicated mode as well. One could argue that separate dedicated E-UCCH for each UE incurs multiple code transmission in one time slot deteriorating PAPR requirement. And in mean time, the reliability of E-UCCH was addressed at the cost of higher in-band overhead[2]. Based on aforementioned concerns, a multiplexed E-UCCH was proposed not to lead excessive code resource consumption.
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Figure 3. Burst format of E-PUCH

3 Coding
3.1 E-PUCH

Coding for E-DCH is proposed to be in line with the approach taken for HS-DSCH in TDD Rel-6.E-DCH is mandatory to support 5ms TTI, and requirement and feasibility to support TTI longer than 5ms is addressed in another paper [3]. 
3.2 E-UCCH
E-UCCH is used to carry the uplink control signaling for Node-B scheduling and HARQ. It is worthwhile to notice that an E-UCCH uncertainty may incur cumulative fatal error, e.g. error HARQ ID, etc. And it is proposed that the information conveyed on E-UCCH contains:

· Transport Block Size (5 bits)

· Retransmission Sequence Number (2 bits)

· HARQ process ID (3 bits)
For sake of providing higher reliability on E-UCCH and not incur cumulative error aforementioned, separate 8-bit CRC defined in [4] in protection is expected upon E-UCCH coding.
gCRC8(D) = D8 + D7 + D4 + D3 + D + 1

And above information bits and CRC bits are encoded by adopting conventional 1/3 rate convolutional coding scheme.
4 Way forward
.We hope that RAN1 technically endorse E-UCCH and E-PUCH structure,
5 Reference
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<<<<<<<<<<<<<<<<<<<<<< start of text proposal >>>>>>>>>>>>>>>>>>>>>>
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): One E-UCCH  is a dedicated physical control channel with associated to one E-DCH type CCTrCH.
E-RUCCH(E-DCH Random Access Uplink Control Channel):E-RUCCH is mapped to random access physical resources.
E-UCCH and E-RUCCH both have a 5ms TTI. And E-RUCCH additionally has a 10ms TTI.
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.
E-RUCCH is mapped to the same random access physical resources defined by UTRAN. for PRACH.

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. TPC shall always accompany E-PUCH in the first number of time slot. In a timeslot when E-PUCH is not transmitted, TPC is not transmitted either.

E-UCCH:

· contains 10 information bits,
· is spread by one SF16 OVSF code
· uses QPSK modulation
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Figure 8.1.1 –E-PUCH structure
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Figure 8.1.2 – E-UCCH structure
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. Applicability of longer TTI is FFS. 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
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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.
<<<<<<<<<<<<<<<<<<< next change section >>>>>>>>>>>>>>>>>>>
9.3
Coding and Multiplexing for Uplink Signalling

9.3.1 E-UCCH

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

· The occupied code resources of the selected E-TFC – 0 bits (see note 1)

· 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 –3 bits
· CRC – 8 bits.
Note 1:  The occupied code resources and the modulation type are not explicitly signaled, but may be inferred from the transport block size.

E-UCCH deploys a conventional 1/3 rate convolutonal coding scheme.
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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