2007-04-07

IEEE C802.16j-07/297

IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.0rg/16>

Title

Message based ACK/NAK for HARQ in Multihop Relay System

Date Submitted

2007-04-07

Source(s)

Youngbin Chang, Changyoon Oh, Hyoungkyu Voice: +82-31-279-5519

Lim, Jungje Son, Panyuh Joo Fax: +82-31-279-5130

Samsung Electronics mail to: yb.chang@samsung.com
416, Maetan-3dong, Youngtong-gu,

Suwon-si, Gyeonggi-do, Korea

Rakesh Taori
Samsung Advanced Institute of Technology

Re:

Call for technical proposals regarding IEEE project P802.16j

Abstract

This contribution proposes the HARQ Response message in RS. This message is useful that
RS want to send NAK to MR-BS or parent RS regarding DL HARQ data in asynchronous
manner. Introducing this message, the RS can receive faster retransmission data from MR-
BS or parent RS compared with ACK/NAK signaling in synchronous manner.

Purpose

For adopting our proposed text to Relay TG task group baseline document

Notice

This document has been prepared to assist IEEE 802.16. It is offered as a basis for discussion and is not binding
on the contributing individual(s) or organization(s). The material in this document is subject to change in form
and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material
contained herein.

Release

The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this
contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in
the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and
at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards
publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE
802.16.

Patent Policy
and Procedures

The contributor is familiar with the IEEE 802.16 Patent Policy and Procedures
<http://ieee802.0rg/16/ipr/patents/policy. html>, including the statement "IEEE standards may include the
known use of patent(s), including patent applications, provided the IEEE receives assurance from the patent
holder or applicant with respect to patents essential for compliance with both mandatory and optional portions
of the standard." Early disclosure to the Working Group of patent information that might be relevant to the
standard is essential to reduce the possibility for delays in the development process and increase the likelihood
that the draft publication will be approved for publication. Please notify the Chair
<mailto:chair@wirelessman.org> as early as possible, in written or electronic form, if patented technology (or
technology under patent application) might be incorporated into a draft standard being developed within the
IEEE 802.16 Working Group. The Chair will disclose this notification via the IEEE 802.16 web site
<http://ieee802.org/16/ipr/patents/notices>.




2007-04-07 IEEE C802.16j-07/297

Massage based NAK for HARQ in Multihop Relay System

Youngbin Chang, Changyoon Oh, Hyoungkyu Lim, Jaeweon Cho, Jungje Son, Panyuh Joo
Samsung Electronics
Rakesh Taori
Samsung Advanced Institute of Technology

1. Introduction

In this document, we propose a new MAC messages called HARQ Response message'. This message, which is
generated by a relay station (RS) is used in situations when an RS wants to send a NAK message to MR-BS or a
parent RS concerning the erroneous reception of the downlink (DL) HARQ data. By introducing this message,
which is basically an asynchronous NAK scheme, the RS can receive the retransmission data faster from the
MR-BS or parent RS compared with the current proposals that deal with synchronous ACK/NAK signaling.

2. Problem statement

In [1], in the DL case, the non-transparent RS uses an encoded ACK/NAK to MR-BS or parent RS. If the data
fails at an intermediate RS, the retransmission from MR-BS or parent RS will incur larger delay because the
ACK/NAK signaling is transmitted in a predetermined frame.

Figure 1 illustrates the encoded ACK/NAK scheme in a 3-hop scenario. If there is no error at any intermediate
RS, then there is no problem. Figure 2 on the other hand illustrates the encoded ACK/NAK scheme when errors
occur at intermediate RSs and the delay incurred in the scheme can be seen.
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Figure 1. DL non-transparent encoded ACK/NAK scheme in 3 hop case

"' Two MAC messages, one for Chase combining and one for IR HARQ are proposed.
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Figure 2. DL non-transparent encoded ACK/NAK scheme when error has occurred

3. Proposed Solution

If the data is received correctly, the intermediate RS shall not transmit anything. If, however the transmission
is unsuccessful, the RS shall transmit a NAK. The intermediate RS that detects an error can transmit a NAK
using a MAC management message. This message shall include ACID (4bits), (and SPID (2 bits) in case of IR
HARQ) to indicate the specific data burst that is broken. Using this message, the failed transmission can be
reported to the MR-BS without any additional delay as long as there is UL data to be transmitted. Figure 3

illustrates the NAK signaling message sequence.

MR-BS RS1 RS2 MS
Frame i Dats 7
Frame i+1 Dal‘a 2. "Decoding, Error
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Figure 3. ACK/NAK signaling sequence in asynchronous ACK/NAK manner.
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4. Proposed Text Change

[Insert the proposed text at the end of section 6.3.2.3.61]

6.3.2.3.6x HARQ Response message for multi-hop relay

When an RS receives an HARQ burst in error, the RS may report the error using the HARQ Response message
which is essentially a NAK message. To specify the burst that is in error, the RS shall include ACID in case of
Chase HARQ), and include ACID and SPID in case of IR HARQ, in the MAC message. The message may be

repeated for robust transmission.

Table xxx shows the HARQ CHASE RES Message. Table yyy shows the HARQ IR RES Message. These
MAC messages will be sent in the UL Relay Zone.

Table xxx — HARQ CHASE RES message

Syntax Size Notes
HARQ CHASE RES message format() {
Management Message Type = xx

Num_ HARQ Data 4bit The number of bits is same
as ACID
For(i=0 ;i<Num HARQ Data ;i++) {
ACID 4bit
i
}

Table yyy —HARQ IR RES message

Syntax Size Notes
HARQ IR RES message format() {
Management Message Type = xx+1

Num HARQ Data 4bit The number of bits is same
as ACID
For(i=0 ;i<Num HARQ Data ;i++) {
ACID 4bit
SPID 2bit In chase combining HARQ,
this value set ='00'
}
}
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