3GPP TSG RAN WG2
TSGR2#14(00)1525

Meeting #14

3-7th, July, 2000

Paris, France


1(9)


Agenda item:
7

Source:
Nokia

Title:
Proposal to HARQ technical report

Document for:
Decision

Summary:

Technical report on work item “Hybrid ARQ type II/III” was established to collect the relevant technical solutions. In the first version of the report two very important aspects were missing, namely the performance of the HARQ and implementation impacts to both UE and UTRAN. Both of these are of paramount importance when deciding on inclusion of the RLC HARQ to Rel.-00. Therefore, one chapter on the HARQ performance and one chapter on implementation impacts are proposed to be added. For the latter one a text proposal is also made.

3G TR ab.cde V0.0.0(2000-07)
Technical Report

3rd Generation Partnership Project;

Technical Specification Group Radio Access Network;

Report on Hybrid ARQ Type II/III 

(Release 2000)

[image: image1.png]K ey




The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP.
 
The present document has not been subject to any approval process by the 3GPP Organisational Partners and shall not be implemented.
 
This Specification is provided for future development work within 3GPP only. The Organisational Partners accept no liability for any use of this Specification.
Specifications and reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organisational Partners' Publications Offices.

Keywords

<keyword[, keyword]>

3GPP

Postal address

3GPP support office address

650 Route des Lucioles - Sophia Antipolis

Valbonne - FRANCE

Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16

Internet

http://www.3gpp.org

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© 2000, 3GPP Organizational Partners (ARIB, CWTS, ETSI, T1, TTA,TTC).

All rights reserved.


Contents

5Foreword

1
Scope
6
2
References
6
3
Definitions, symbols and abbreviations
6
3.1
Definitions
6
3.2
Symbols
6
3.3
Abbreviations
6
4
Background and Introduction
6
5
Overview of Hybrid ARQ Type II
7
5.1
General Mechanism
7
6
Hybrid ARQ Type II in UTRAN Layer 2 and Layer 3
7
6.1
Protocol Architecture
7
6.2
Usage of transport channels and physical channels
7
6.3
Examples of Interlayer Procedures
7
6.3.1
 Data Transfer on Uplink
7
6.3.2
 Data Transfer on Downlink
7
6.4
 Interface to the Physical Layer
7
6.4.1
 Functions of Layer 1
7
6.4.2
 Interface to Layer 1
7
6.5
MAC Protocol
7
6.6
 RLC Protocol
7
6.7
 RRC Protocol
7
7
Physical Layer Operation
7
8
Impacts on UTRAN Interfaces
8
8.1
Impacts on Iub
8
8.2
Impacts on Iur
8
9
Release 99 Specification Impacts
8
History
9


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 25.123: "Example 1, using sequence field".

[2]
3G TR 29.456 (V3.1.0): "Example 2, using fixed text".

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>
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Performance of HARQ type II/III
10
Impacts to UE and UTRAN implementation
10.1 Impacts to UE implementation
One important aspect to consider is the complexity of introducing HARQ into Release -00. When considering specification changes, the easy way to create HARQ functionality would be to add it on top of the existing RLC ARQ protocol. In this case ACKs are communicated between UE and RNC RLCs, and soft combining is done on L1. However, RLC level round trip delay (ca 120 ms) and polling period (ca 80 ms) for ACKs makes the buffer memory requirement in UE L1 considerable.

The number of symbols to be buffered in L1 receiver can be estimated roughly as follows:
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where it is assumed for the sake of clarity that an integer number of RLC PDUs fit into one L1 TTI. The latencies are also considered as multiples of a TTI. For HARQ with soft combining all retransmissions are combined and stored in the same location as the first transmitted symbol, so the number of retransmissions does not directly reflect on the buffering need. Type II HARQ is sending smaller blocks than type I with soft combining, but in practice one has to reserve room for a whole symbol in the receiver for assembling the incremental information; thus type I and type II buffering does not differ a lot if the lowest encoding rate is the same.

In practical cases, with a total latency around 200 ms, there is a need to buffer several tens of ksymbols of soft symbol decisions in the receiver. Depending on how many bits are used to represent a soft symbol in the decoding stage this memory requirement becomes a multiple of the soft symbol memory usage.

10.2 Impacts to UTRAN implementation
With RLC level HARQ, retransmissions are transmitted over the Iub interface from RNC to Node B. With high block error rates needed for any marked capacity improvement from HARQ the traffic over Iub is also increasing considerably. Based on the simulation results BLER on the of order 50% is needed to get non-negligible capacity increase over the Rel.-99 RLC ARQ solution. This will mean that the traffic over Iub also grows by 50% for the particular service. 
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