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1 Introduction

As shown in the papers [1] and [3], Hybrid ARQ Type II/III operation offers substantial performance improvements for the UTRA FDD and TDD mode. The TSG RAN WG2 already decided to support Hybrid ARQ Type II/III  mechanism in the RLC protocol [6].

This document discusses the operation of Hybrid ARQ Type II/III from the view of the physical layer, where channel coding/decoding and combining is performed. This document applies to both TDD and FDD mode.

2 Hybrid ARQ type II/III operation

When the RLC operates in Hybrid ARQ Type II/III mode, the PDU header information (i.e. PDU number and information about the redundancy) has to be transmitted with higher reliability than the message payload.  This is necessary to allow combining of the retransmitted PDUs with buffered PDUs on the receiving side. The higher reliability can be reached by two methods:

1. The PDU header information is transmitted in a separate transport channel. This could be the FACH, the DSCH control channel, ACCH, or DCH. For TDD mode the transmission is seen on the FACH.

2. The PDU header information is transmitted on one transport channel, together with the message payload, but it is better protected by channel coding.

In both cases, information about the transmitted PDUs are provided by higher layers.

3 Introduction of Hybrid ARQ Type II/III in the current Multiplexing scheme

To implement support for Hybrid ARQ Type II/III in the physical layer, no restructuring of the current Multiplexing and Channel coding scheme is needed. Two possible solutions for Hybrid ARQ Type II/III operation with low impact on the current L1 working assumptions are shown in the following. 

3.1 Specific Coding for Hybrid ARQ type II/III

In [4] and [5] several options are available for the transport-channel specific coding. Both modes offer the “Service Specific Coding” option, to allow extension of the Multiplexing and Channel Coding scheme to additional channel coders. The necessary functionality for layer 1 support of Hybrid ARQ Type II/III can be provided by a channel coding option for Hybrid ARQ Type II/III.

On the transmitting side, the Hybrid ARQ Type II/III Channel Coding applies the selected channel coding scheme to the PDU data according to the desired redundancy information. The main difference to the usual channel coding boxes is, that RLC controls which redundancy information is delivered for transmission.

On the receiving side, the Hybrid ARQ Type II/III Channel Coding contains a buffer for PDUs which could not be decoded successfully. When a retransmission of these PDUs with new redundancy information takes place, the buffered PDU is combined with the newly received PDU before applying the channel decoder. The buffered PDU data can be deleted after the decoded PDU passes the CRC check.

3.2 Usage of multiple transport channels

An alternative to the use of Service Specific Coding is the use of different transport channels for different versions of the redundancy information. On transmission side the higher layers can directly choose the desired redundancy for the transmission by selection of the appropriate transport channel,.

On the receiving side, the redundancy type can be derived from the used transport channel. Information about the PDU numbering will be provided by higher layers. Buffering and combining is necessary between several transport channels.

Some possible drawbacks have been identified with this solution: 

· For Hybrid ARQ Type II/III, specific puncturing patterns have to be used. In the current multiplexing scheme, no option for specific puncturing patterns is provided. 

· In the uplink, rate matching is performed after interleaving. This makes a specific puncturing substantially more difficult, and dependant on the interleaver design.

· As a consequence of the two preceding bullet points, new channel coding blocks for the different redundancy levels of the Hybrid ARQ Type II/III protocol may be needed for this solution.

4 Conclusions

In this contribution we presented two alternatives to incorporate Hybrid ARQ Type II/III operation in the physical layer without changing the existing Multiplexing and Channel Coding Scheme. With respect to implementation complexity, and to reduce the impacts on the current scheme for multiplexing and channel coding, we propose to define a “Hybrid ARQ Type II/III ” channel coding for the Hybrid ARQ Type II/III support in layer 1, according to section 3.1 from above.

The text in S1.12 and S1.22 should be changed to reflect the proposal:

· In Section “4.2.2 Channel Coding” in S1.12 a bullet point “Hybrid ARQ Type II/III coding” should be added to the options for the coding.

· In Section “6.2.2 Channel Coding” in S1.22 a bullet point “Hybrid ARQ Type II/III coding” should be added to the options for the coding.

· A box “Hybrid ARQ Type II/III coding” should be added to the Figure 4-1 in S1.12 (see below).

· A box “Hybrid ARQ Type II/III coding” should be added to the Figure 6-2 in S1.22 (see below).
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Updated Figure for Channel Coding
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