12007-05-092667-4-3624 IEEE C802.16j-07/268r1+268123

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

Title The management operationsMultieast for Multi-RSs when using Tunnel CID

Date 2007-05-092667-64-2436

Submitted

Source(s) Chie Ming Chou, Tzu-Ming Lin, Fang-Ching Ren, Wern-Ho chieming@itri.org.tw
Sheen, I-Kang Fu
Industrial Technology Research Institute (ITRI)

/ National Chiao Tung University (NCTU)
195,Sec. 4, Chung Hsing Rd.
Chutung, Hsinchu, Taiwan 310, R.O.C

Re: IEEE 802.16j-06/034:“Call for Technical Proposals regarding IEEE Project P802.16;”

Abstract This contribution describes how to perform multieasting—management operation for multi-RSs in one
tunneling connection

Purpose Propose method of muttteasting-operations for support managing multi-RSs in one tunneling connection

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://ieee802.0rg/16/ipr/patents/policy.htmt>, including the statement "IEEE standards may include the

Procedures

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™.



mailto:chieming@itri.org.tw
http://ieee802.org/16

32007-05-092667-4-3624 IEEE C802.16j-07/268r1+268123

1 Multieast The management operations for multi-RSs when using Tunnel
CID

3

41. Introduction

5 To utilize the radio resources for MR network, the concept of “tunnel” is introduced to reduce the MAC
6overhead and process in the relay link [1]. There are two modes for tunnel connections. In Tunnel Burst
7mode, only station at egress of tunnel would read the encapsulated MPDU and other stations along tunnel
8would directly forward MPDU after decoding the MAP IE with destination T-CID. Alternatively,in Tunnel
9Packet mode, every station along tunnel would receive the encapsulated MPDU and read the relay MAC
10header to see whether a T-CID is placed or not. If a destination T-CID is appeared, intermediated stations
11would forward the MPDU without reading payload and only station at egress of tunnel would read the
12contents of payload.
13
14 In MR network, MR-BS always needs to control and manage several RSs at the same time. Compared to
15unicasting identical control message for every RS individually, the usage of muttieasting-transmitting control
16message by MR-BS to multi-RSs within one tunnel connection will be more suitable and efficient. In this
17contribution, we propose to perform multieasting-atong-tunnetthese operations by Tunnel Packet mode. With
18this scheme, it can achieve-mtlticasting-along-tunnel-eonneetion—withperform the management operations
19for multi-RSs with less processing overhead and resources.
20
212 Proposal

22 To support mltieasting-managing multi-RSs within one tunnel connection, every station along this tunnel
23shall be responsible to forward the encapsulated MPDU to next-hop station and read the associated payload

24(control message) until the egress of tunneling. When systematic T-CID allocation is used, it is unable to
25assign a common systematic-mtitieast CID for the-multieast-groupmulti-RSs. Instead, establishing multiple
26unicast connections with different systematic T-CIDs is employed. Figure 1 shows this case and it can be
270observed that a lot of resources are wasted. Alternatively, if explicit path management is used (non-
28systematic T-CID allocation), and then a common mtltieast-CID can be assigned for the—members—of
29muttieast-group:-howeverall RSs along a tunnel. However, multteast-routing tables shall be maintained for
30members—of-multteast-group—intermediate RSs and conduct them forward the—multieastesethese packets.

31Figure 2 shows this case and it can be founded that it needs a lot of overhead.
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2 Figure 1, an example of muttieasting-management operations for multi-RSs when systematic CID is used
3
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5 Figure 2, an example of management operations for multi-R Ssmuttieasting when non-systematic CID is
6 used

7

8 To avoid these problems, a refinement of Tunnel Packet mode is proposed. We will endow the relay MAC
9header with an additional functionality: One bit called Owner-ship type in relay MAC header will be used to
10indicate whether intermediated station needs to read the contents of payload or not after its forwarding. The
11total operations are as follow: one tunnel connection with last-hop station’s T-CID (can be systematic or

12non-systematic) is used and “Owner-ship type” bit_in the header will be set to ‘1’ to indicate intermediate

13RSs to read and forward the pavload (the contents of payload shall be all read or all not be read by

14intermediate RSs)-eanrealize-the-multteasting-along-thtstunnet-at-oneetime. An example of the proposed

15scheme is shown in Figure 3.With this application. to ensure the CMAC/HMAC validation: a general

16method is assigning a group key for multi-RSs in advance. When intermediate RSs check “Owner-ship type”
17bit be enabled (set to ‘1), then it will use this group key for this PDU. Besides. other new security

18approaches for IEEE 802.16] may be also employed (TBD) in this method.
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2 Figure 3, Perform management operations for multi-R Ssmultieasting by proposed scheme
3
4 This scheme provides following benefits:
5 » More efficient transmission — the—radio—resotrees—regarding-multieasting-Transmission for multi-
6 RSs can be achieved by one tunnel connection within less radio resources.
7  » Less signaling overhead— with this scheme, no additional siganling is required to maintain the-
8 mutheasting-routing tables for management operations of multi-RSs.
9
% ‘ g | ) | \ \ \ | |
‘_aai % | g Reservad (7] Pttty () Length MSB (3)
Eoel
= | \ \ | | \ | | | |
LSB Length (8) MSB CID {8)
\ \ \ | | | \
LSB CID (8) HES @)
10
1 1Figure 1. Relay MAC header format with proposed 3-bit “priority field”
12
13
14
153  Proposed Text Change
16
17 Start of the Text
18

19 [Add following text into session 6.3.3.8.1]
8 4
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16.3.3.8.1 Transmission using tunnels

multi-RSs along a tunnel-pathk, the MR-BS can arrange a tunnel

3connection by Tunnel Packet mode. In this relay MAC header, the T-CID of last-hop station would be placed
4and the “Owner=ship type” bit would be set to “1” to let intermediate RSs along this tunnel can forward and
Sread the associated management message.

6

7[Add the following text to the end of 6.3.2.1.1.1; please refer to C802.16j-07 198r8]

86.3.2.1.1.1 Relay MAC PDU header format
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ype—If thisthe bit “Owenship_type” is set to “1”,
11the intermediate RS shall read the associated management message. For example. DSX-* message
12used for end-to-end signaling and RNG-REQ/RSP used for initial topology discove

14[Mark one of the reserved bit as “Owenership_tvpe” bit in figure 19b proposed in C802.16j-07/198r8]
15
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16 Figure 19b — Header format of relay MAC PDU with payload
17
18 End of the Text
19
20
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