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proposed to enable different types of relay forwarding operation.

Purpose To incorporate the proposed text into the P802.16j Baseline Document (IEEE 802.16j-06/026r2)

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://ieee802.org/16/ipr/patents/policy.html>, including the statement "IEEE standards may include the

Procgdures 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>.




2007-05-03 IEEE C802.16j-07/096r7

MMR Protocol Stack and Types of Relay Stations

Hang Zhang, Mo-Han Fong, G.Q. Wang, Peiying Zhu, Wen Tong, David Steer, Gamini Senarath, Derek Yu, Mark Naden

Nortel
Kanchei (Ken) Loa, Yung-Ting Lee, Youn-Tai Lee, Heng-lang Hsu
Institute for Information Industry

Jeffrey Z. Tao, Koon Hoo Teo, Jinyun Zhang
Mitsubishi Electric Research Lab

Toshiyuki Kuze
Mitsubishi Electric Corp.

Mary Chion, Jerry Chow, Hongyun Qu
ZTE Corporation

Mike Hart

Fujitsu Laboratories of Europe Ltd. UK

Introduction

To efficiently support 802.16e MAC PDU forwarding by RSs and end-to-end operation between MR-BS and MS, an MMR
data protocol stacks are proposed as shown in Figure 1 and Figure 2. Figure 1 shows the protocol for MS traffic relaying
where the MS connection and privacy managements are on end-to-end basis (between MMRBS and MS). Figure 2
shows the other protocol for MS traffic relaying where the MS connection and privacy management are managed by the
RS and the RS connection and privacy management are controlled by MR-BS. The R-MAC layer provides an extendable
framework for various relay related functions, such as QoS control, routing control and etc.

For purely physical layer relaying, the protocol is the same as current 802.16d/e protocol stack.
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802.16 MR-BS Intermediate Relay Station Access Relay Station 802.16e MS
MAC-CS MAC-CS
MAC-CPS MAC-CPS
MAC-SS MAC-CPS-lite[MAC-CPS-lite

MAC-SS
R-MAC R-MAC R-MAC R-MAC
R- PHY R- PHY R-PHY R- PHY PHY PHY

Figure 1 MMR data protocol stack for simple RS (MS traffic relaying)

802.16 MR-BS Relay Station 802.16e MS
MAC-CS MAC-CS MAC-CS MAC-CS
MAC-CPS MAC-CPS MAC-CPS MAC-CPS
MAC-SS MAC-SS

MAC-SS MAC-SS
R-MAC R-MAC
R- PHY R- PHY PHY PHY

Figure 2 MMR data protocol for moving RS in moving BS mode (MS traffic relaying)

The design principles of the R-MAC layer proposal should:
e Enable extendibility of functionality
e Minimize overhead

Protocol stack shown in Figure 2 can be used for mobile RS usage scenario, see contribution C80216j-06_235 [1].

Based on the functions a relay station implements, relay stations can be categorized into 4 types. The following table
shows the functions of each type of relay station implements and corresponding operations.
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Type 1 Type 2 Type 3 Type 4
R-link: R- R-link: R-PHY, | R-link: R-PHY, R- | R-link: R-
PHY R-MAC MAC, MAC-CPS PHY,R-
Access link: | Access link: Access link: PHY, | MAC, MAC-
PHY PHY, MAC-CPS | MAC-CPS SS, MAC-
CPS, MAC-
CS
Access link:
PHY, MAC-
SS, MAC-
CPS, MAC-
CS
RS properties RS naming (RSID) | Yes Yes Yes Yes
Basic CID/Primary | Yes Yes Yes Yes
CID
Secondary CID No No No Yes
Transport CID No Yes (for Yes (for connection | Yes
connection originated relaying)
originated
relaying) No (for packet
originated
No (for packet relaying)No
originated
relaying)
RS <-> MMRBS No Yes Yes Yes
security
Trans/non-trans Transparent | Transparent/non | Transparent/non- Non-
-transparent transparent transparent
MS connection | MS connection No No No Yes
and security and | management (MS end-to- | (MS end-to-end | (MS end-to-end (MS

4
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service flow end connection with | connection with connection
management connection MMRBS) MMRBS) with serving
with RS)
MMRBS)
MS security No No No Yes
management (MS end-to- | (MS end-to-end | (MS end-to-end (MS security
end security | security security established | established
established established with | with BS) with serving
with BS) BS) RS)
MS service flow No No No Yes
management
R-link functions | Route control No Yes (e.g., Yes (MS CID Yes
(MS destination RS based) (any routing
data/message based, T-CID methods)
and other RS based based, etc)
control message No (e.g., source
forwarding) routing)
QoS control- No Yes if supported | Yes if supported Yes if
forwarding supported
scheduling
Access-link Preamble/MAP No Yes Yes Yes
functions transmission Or optionally
transmit the
same
preamble as
the MR-BS.
MS control No (i.e., Yes (for non- Yes (for non- Yes
message/control transparent) | authenticated authenticated MS (for all MS
header process MS control control control
management management messages and
message, RS message, RS may control
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management

may process) process) header, RS
No (for No (for can process)
authenticated authenticated MS
MS control control message,
message, RS RS only forwards)
only forwards)
MS traffic No Optional Optional Yes
scheduling (centralized (centalized or (centalized/distribute | (distributed
(DL/UL) scheduling) distributed d scheduling)
scheduling) scheduling
UL traffic No Yes if supported | Yes if supported Yes if
forwarding QoS supported
control
MS MAC state No No No Yes

Proposed text change

[Insert new subclause 1.4.1 MMR Protocol]

1.4.1 MMR Protocol

The R-MAC sub-layer provides efficient MAC PDU relaying/forwarding and control functions. This sub-layer is applicable

to the links between MR-BS and RSs and between RSs. Two example data protocol stacks are shown in Figure XX and

Figure XXX. Figure XX shows an example protocol stack for MS traffic relaying where the MS connection and privacy

managements is on an end-to-end basis (between MR-BS and MS). Figure XXX shows the another example protocol

stack for MS traffic relaying where the MS connection and privacy management are managed by the RS and the RS

connection and privacy management are controlled by MR-BS.
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Access Relay Station

802.16e MS

MAC-CPS

MAC-CS

MAC-SS

R-MAC

R- PHY

MAC-CPS

MAC-SS

MAC-CPS-lite|[MAC-CPS-lite
R-MAC R-MAC R-MAC
R- PHY R-PHY R- PHY PHY

PHY

Figure XX. Example MR data protocol stack for simple RS (MS traffic relaying).

802.16 MR-BS

MAC-CS

Relay Station

MAC-CPS

802.16e MS

MAC-SS

MAC-CS

R-MAC

R- PHY

MAC-CPS

Figure XXX. Example MR Data Protocol stack for moving RS in moving BS mode (MS traffic relaying)

The R-MAC provides the concatenation and fragmentation of forwarded MAC PDU and control functions, such as

MAC-CS MAC-CS
MAC-CPS MAC-CPS
MAC-SS

MAC-SS
R-MAC
R- PHY PHY

MAC-SS

PHY

scheduling, routing, flow control and etc. The R-MAC supports the use of the generic MAC header

The R-PHY layer provides definition of physical layer design, such as, sub-channelization, modulation and code set and

etc, for links between MMR-BS and RS and between RSs.

The CPS-lite block includes functions such as scheduling on access link and etc.

A relay station may implement the R-MAC sub-layer, or MAC CPS function and MAC CS function.

The transport connection(s) of an MS can be established between the MR-BS and MS (end-to-end connection) or

established between its serving station (MR-BS or relay station) and the MS.
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[1] “Moving RS operation”, Hang Zhang, G.Q. Wang ,Peiying Zhu, Wen Tong, David Steer, Gamini Senarath, Derek Yu, Mark
Naden, C80216j-06_235.



