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Introduction

A number of contributions has been received in RAN2 on the modelling of hybrid ARQ type II/III in the Layer II and III of UMTS. This contribution proposes a first content for the section 6 in the “Report on Hybrid ARQ Type II/III”, which is based on the already received contributions.

Since further work on these concepts is needed, the proposed text is seen as the basis for further discussion.
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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

In this technical report the technical solutions for the work item “Hybrid ARQ Type II/III” are collected. The report covers impacts on all RAN WGs for later implementation into the appropriate specifications.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.

[<seq>]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

 

[1]
3G TS 25.302 : " Services provided by the Physical Layer ".

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the [following] terms and definitions [given in ... and the following] apply.

Definition format

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2 Symbols

For the purposes of the present document, the following symbols apply:

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

Abbreviation format

<ACRONYM>
<Explanation>

4
Background and
Introduction

5
Overview of Hybrid ARQ Type II

5.1
General Mechanism

6
Hybrid ARQ Type II in UTRAN Layer 2 and Layer 3

6.1 Protocol Architecture 

This section gives a general overview of function split for HARQ type II/III in the UE, the Node B, the Controlling or Drift RNC, and the Serving RNC.

The following table shows which function should fulfil in the different entities to support the HARQ Type II in UTRAN.

Table 1: General function split for hybrid ARQ type II/III in the UE, NodeB, CRNC/DRNC, and SRNC


UE
Node B 
CRNC / DRNC
SRNC

TX buffering
RLC
-
-
RLC

Redundancy selection and Parameter setting
RLC
-
-
RLC

RX soft decision buffering for combining
Layer 1
Layer 1
-
-

RX buffering for RLC‑SDU reassembly
RLC
-
-
RLC

Combining of retransmissions
Layer 1
Layer 1
-
-

The general concept and assumed function split is visualised in the protocol stack overview for hybrid ARQ type II/III in Figure 1. Dotted lines visualise the transport of necessary side information for hybrid ARQ type II/III operation between RLC and the Physical Layer. Solid lines show the transport of user data.
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Figure 1 Protocol stack overview for hybrid ARQ type II/III. Dotted lines visualise the transport of necessary side information for hybrid ARQ type II/III operation. Solid lines show the transport of user data.
6.2 Usage of transport channels and physical channels

6.2.1 Mapping on one CCTrCH

The hybrid ARQ user data and side information is mapped onto the same CCTrCH. This can be a CCTrCH which is either mapped onto DPCH physical channels or PDSCH/PUSCH physical channels. 

Since one CCTrCH is always generated by a common processing chain in Layer 1, no special co-ordination of the user data and the side information at the physical layer is needed, as long as the MAC and RLC layer ensure a synchronised delivery of user data and side information to the Layer 1.

6.2.2 Mapping on two CCTrCHs

The hybrid ARQ type II/III user data is mapped on a different CCTrCH than the side information. This scenario is especially interesting for the transmission of the user data over the downlink shared channel, while the side information is transmitted over a more reliable dedicated channel. 

The use of two independent CCTrCHs requires special attention for the co-ordination of the transmissions on both channels, because the MAC and Layer 1 functions may have different termination point. This is for example the case for the simultaneous use of DCH and DSCH, which may be influenced by variable and unknown delays, e.g. transmission over the Iur interface and scheduling in MAC-c/sh of the controlling RNC. 

6.3
Examples of Interlayer Procedures

6.3.1

Data Transfer on Uplink

6.3.2

Data Transfer on Downlink

6.4

Interface to the Physical Layer

6.4.1 Functions of Layer 1

The main functions of the physical layer are listed in [1]. The following additional functions have to be performed for hybrid ARQ type II/III operation:
-
redundancy selection, buffering, and combining for hybrid ARQ type II/III data

-
encoding/decoding, transmission, and error detection on hybrid ARQ type II/III side information
6.4.2

Interface to Layer 1
According to the function split shown in section 6.1, major parts of the functionality for hybrid ARQ type II/III have to be performed in the physical layer. This requires some changes to the interface between MAC and the physical layer, because in addition to the user data, hybrid ARQ type II/III side information for the redundancy selection and to allow combining of retransmissions at the receiver has to be passed from MAC to Layer 1.
The interface between MAC and Layer 1 is described by primitives in [1].  On the transmitting side, data transfer from MAC to Layer 1 is handled by the PHY-DATA-REQ primitive, which passes a TFI (Transport Format Indicator) and a TBS (Transport Block Set) as parameters. 
On the receiving side, the PHY-DATA-IND primitive passes the received data with the parameters TFI, TBS, and CRC result from the Layer 1 to the MAC. No indication primitives from MAC to the physical layer are available on the receiving side.  This implies, that all necessary side information for hybrid ARQ type II/III operation, i.e. the PDU sequence number and the redundancy version, have to be passed to Layer 1 already on the transmitting side, if major changes to the interface between MAC and physical layer are not desired.

The following extension to the primitives from Release 99 allow hybrid  ARQ type II/III operation under these assumptions:

· To the PHY-DATA-REQ primitive on the transmitting side, the parameters of the required side information for hybrid ARQ type II/III are added. These are:

· PDU sequence number

· Redundancy version 

· Logical channel identification equal to the C/T field of the MAC header, if more than one logical channel is mapped on the hybrid ARQ type II/III coded transport channel.
· To the PHY-DATA-IND primitive on the receiving side, for basic operation no parameters have to be added.
Additional error checking and performance improvements may be possible, if the following parameters are added to the PHY-DATA-IND (ffs):

· PDU sequence number

· Redundancy version 

· Logical channel identification equal to the C/T field of the MAC header, if more than one logical channel is mapped on the hybrid ARQ type II/III coded transport channel.

6.5
MAC Protocol
No major changes to the MAC protocol have been identified. In case of multiple logical channels mapped on one hybrid ARQ type II/III transport channel, the logical channel identification as contained in the C/T field has to be passed to Layer 1 on the transmitting side to allow separation of data flows form different RLC engines in Layer 1.
6.6

RLC Protocol
For the adaptation of the RLC protocol to hybrid ARQ type II/III operation, no major changes have been identified. The RLC PDU format should be the same as for Release 99.
Some additional functionality for the selection of the redundancy version for each hybrid ARQ type II/III PDU is needed. The details of this selection are ffs.
6.7

RRC Protocol

Some additional parameters for the configuration of hybrid ARQ type II/III will be required. No need for new procedures or modifications of the existing procedures has been identified. The details of the additional parameters are ffs. 
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