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This contribution describes essential mechanisms that enable MAC tunneling over HARQ for 802.16j.
To adopt the mechanisms proposed herein into IEEE 802.16j.
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.
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.
The contributor is familiar with the IEEE 802.16 Patent Policy and Procedures
<http://ieee802.org/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>.
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1. Introduction
This contribution proposes essential mechanisms to enable MAC tunneling over HARQ in 802.16j networks.
 A tunnel MAC header shall be appended when tunneling has to operate above HARQ.
 SDU sequence number (SN) extended subheader shall be inserted immediately after the tunnel MAC
header to address the potential out-of-order data delivery problem at HARQ.
 Proper form of the tunnel CID shall be used in reduced CID (RCID) field for HARQ.

1.1

Tunnel CID (T-CID)

As shown in Figure 1, a tunnel may be established between an MR-BS and an access RS to facilitate traffic
handling.

Figure 1: An illustration of MAC tunneling in an MMR network.

One or multiple individual MAC connection can be contained in a MAC tunnel connection, which essentially
forms a unique mapping between the tunnel MAC connection and the multitude of individual MAC connections.
MAC PDUs belonging to those individual MAC connection are transported in such a MAC tunnel. RS(s)
between the MR-BS and the access RS forward the MPDUs of these constituent MAC connection, as illustrated
in Figure 2.
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Figure 2: Forwarding at RS.

1.2

Tunnel Connection Identification in HARQ

The MAC at MR-BS and access RS aggregate multiple transport CIDs into a single tunnel connection, which is
uniquely identified by a tunnel connection identifier (T-CID). When handled by HARQ, the MAC tunnel shall
be perceived as a single connection. Thus, it is a natural solution to use the proper form of T-CID in the
reduced CID (RCID) field. Figure 3Error! Reference source not found. illustrates the connection mapping
relation in the MMR network.

Figure 3: Connection mapping – an end-to-end approach.

1.3

Tunnel Packet Ordering in HARQ

To construct a tunnel packet, MPDUs belonging to individual constituent MAC connection can be concatenated.
As an alternative, a tunnel packet can be formed by appending a MAC header in front of the concatenation,
which is sometimes called encapsulation [1].
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Unfortunately, without proper measure, out-of-order data delivery may occur, when multiple HARQ channels
are used to transport a tunnel packet. To address this problem, a PDU sequence number (SN) extended
subheader shall be inserted in front of the concatenated MPDUs. To make the resultant packet syntaxically
complete, a MAC header shall also be appended before the PDU SN extended subheader, as shown in Figure 4.
In another word, tunneling packet should be constructed by using encapsulation, and the PDU SN extended
subheader should be inserted between the MAC header and concatenated MPDUs, if tunneling packet will be
processed by HARQ. With the PDU SN extended subheader, HARQ receiver then can recover the data in the
correct order before delivering them to the MAC layer.

Figure 4: PDU SN extended subheader.

2. Proposed Text Changes
6. MAC common part sublayer
[Add following text into new section 6.3.3.8]
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6.3.3.8 MMR construction and transmission of Tunneling MAC PDUs
[Insert the following text]
If a tunnel MAC PDU will be processed by HARQ, the tunnel MAC PDU shall contain a MAC header and a
PDU SN extended subheader.
8. PHY
8.4.5.3.21 HARQ DL MAP IE
[Change the description in this subclause as follows:]
Each HARQ Map IE and sub-burst IE shall be nibble-aligned. When there is an if-else clause, regardless of
whether the ‘if’ clause or the ‘else’ clause is executed, the resulting Map IE shall be nibble-aligned. When there
is a loop, nibble-alignment shall be required before the loop starts and inside the loop.
If MAC tunneling is used, a proper form of tunnel CID should be used as RCID in the related DL HARQ subburst IE for the corresponding burst.
8.4.5.4.24 HARQ UL MAP IE
[Change the description in this subclause as follows:]
The HARQ UL MAP IE defines one or more bursts. Each burst is separately encoded.
If MAC tunneling is used, a proper form of tunnel CID should be used as RCID in the related UL HARQ subburst IE for the corresponding burst.
11 TLV Encodings
11.13.36 PDU SN extended subheader for HARQ reordering
[Change the description in this subclause as follows:]
This TLV is valid only in HARQ enabled connection. It specifies whether PDU SN extended subheader should
be applied by the transmitter on every PDU on this connection. The PDU can be tunneling MAC PDU. If the
PDU in tunnel CID is a MPDU concatenation, a MAC header should be placed in front of the PDU SN
extended subheader. This SN may be used by the receiver to ensure PDU ordering.

3. References
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