2007-01-08 IEEE C802.16j-07/118

Project IEEE 802.16j Mobile Multihop Relay Task Group
Title . .
MAC PDU Construction on relay links
Date 2007-01-08
Source(s) Jeffrey Z. Tao, Koon Hoo Teo, Jinyun Zhang Voice: 617-621-{7557,7527}
Mitsubishi Electric Research Lab Fax: 617-621-7550
201 Broadway {tao, teo, jzhang}@merl.com
Cambridge, MA 02139 USA
Toshiyuki Kuze Voice: +81-467-41-2885
Mitsubishi Electric Corp Fax:  +81-467-41-2486
5-1-1 Ofuna Kamakura, Kanagawa Kuze.Toshiyuki@ah.MitsubishiElectric.co.jp
2478501, Japan
Re: Response to the call for technical proposal regarding IEEE Project 802.16j (i.e., IEEE 802.16j-06/034,
“Call for Technical Proposals regarding IEEE Project P802.16j", December 12, 2006).
Abstract This contribution describes the MAC PDU construction mechanisms for relay links.
Purpose . . o .
To adopt the MAC PDU construction mechanisms proposed herein into IEEE 802.16j.
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 The contributor is familiar with the |IEEE 802.16 Patent Policy and Procedures

Policy and <http://lieee802.org/16/ipr/patents/policy.html>, including the statement "IEEE standards may include

Procedures  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://ieee802.0org/16/ipr/patents/notices>.




2007-01-08 IEEE C802.16j-07/118

MAC PDU Construction on Relay Links

ISR 101 oo [FTox {0 FO SRRSO 3
2. SUMMAINY OF PrOPOSAL.......ccieiiiiieiieiie sttt ettt et e et e st e ste e e e ese e beeneeaseesaeeseesseeseaneeaseenseaneennens 3
2.1 Concatenation 0N REIAY LINKS .......ccuiiieiiiie ettt ettt be bbbt sneesbeeneenneas 3
2.2  Extended MAC PDU Construction on Relay LinNKS .........c.ccooiiiiiiiieiiic e 3
3. Proposed TeXt CRANGES........coieiiiie ittt ettt e b e sb e be e beene e e be e beeneesbeenbeeneeebeenbeannenreas 4
6. MAC COMMON PAIt SUDIAYET ........cueeiieeiecie sttt e e te e e s s e e aeenaesseesteeneeaneesseaneennens 4
R I N O B 10 I o] 1 - £ SRS 4

B PHY e Error! Bookmark not defined.
8.4.5 Map message fields and IES...........coeveiiiiiiiininneeee e Error! Bookmark not defined.

O =] (] =10 [o0 -2 S SSPTT T TSP PSR SPTPR 5



2007-01-08 IEEE C802.16j-07/118

MAC PDU Construction on Relay Links
Jeffrey Z. Tao, Koon Hoo Teo, Jinyun Zhang, Mitsubishi Electric Research Lab, 201 Broadway, Cambridge, MA 02139 USA

Toshiyuki Kuze, Mitsubishi Electric Corp, 5-1-1 Ofuna Kamakura, Kanagawa, 2478501, Japan

1. Introduction

As illustrated in Figure 1, the new mobile multi-hop relay-based (MMR) network architecture imposes a
demanding performance requirement on relay stations. These relays will functionally serve as an aggregating
point on behalf of the BS for traffic collection from and distribution to the multiple MSs associated with them,
thus naturally incorporating a notion of “traffic aggregation”. Hereby, we propose two simple yet efficient
MAC PDU (MPDU) construction mechanisms to support “aggregation”, and improve the protocol efficiency on

relay links
ﬁms |R5| MS |R5| BS|R5|M5N

Relay links

% (e.g., tunneling)

Figure 1: An illustration of “traffic aggregation” in an MMR network.

2. Summary of Proposal

2.1 Concatenation on Relay Links

IEEE 802.16 [1] has defined a concatenation operation, whereby multiple MPDUSs can be concatenated into a
single transmission burst in either uplink or downlink direction, regardless of whether these MPDUs are
belonging to the same connection or not. In essence, IEEE 802.16 concatenation is equivalent to an aggregation
at MPDU level.

2.2 Extended MAC PDU Construction on Relay Links

To support the notion of aggregation on the relay links, we also propose an extended MAC PDU construction
scheme. As illustrated in Figure 2, a set of MPDUs can be aggregated together to form a new MPDU. At the
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beginning of the aggregated MPDU, a new generic MAC header will be appended. The CID field of that
generic MAC header contains the value of the corresponding aggregate connection (e.g., tunnel). A RS will be
able to recognize whether it is the intended receiver or not based upon this CID in the generic MAC header.
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Figure 2: Extended MPDU Construction

3. Proposed Text Changes
6. MAC common part sublayer

6.3.2 MAC PDU formats

Insert the following sentence after the last paragraph:

A relay MAC PDU, which is the MAC PDU on a relay link, can be of the form illustrated in Figure 18a. Each
PDU shall start with a fixed-length generic MAC header. The header is followed by a concatenation of
multiple MAC PDUs of the legacy format.

Generic

MAC MPDU #1 MPDU #2 U DD MPDU #N
Header

Figure 18a — Format of MAC PDU on relay link

6.3.2.1 MAC header formats

Change Table 5 as indicated:




IEEE C802.16j-07/118

2007-01-08
Table 5 — Generic MAC header fields
Name | Length Description
CID 16 bits | If this is the generic MAC header that immediately precedes

the concatenated MPDUs that belong to the same aggregate
connection (e.q., tunnel), this field should be set to the CID of
the aggregate (tunnel) connection.

6.3.3.2 Concatenation

Insert the following sentence after the last paragraph:

On a relay link, MAC PDUs can be concatenated in UL and/or DL for transmission. But MAC PDUs on relay

links and MAC PDUs on access links cannot be concatenated into a burst.
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