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This contribution proposes procedures for RS autonomous synchronization
Text proposal for 802.16j Baseline Document
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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RS Autonomous Synchronization
Introduction
Global navigation satellite system (GNSS) is the generic name given to the satellite-based navigation systems
including GPS (global positioning system), GLONASS (global navigation satellite system), and Galileo. GPS is
the first passive one-way ranging satellite system to be-come operational. While GPS was under development
by United States (US), the Soviet Union undertook to develop a similar system, called GLONASS. Like GPS,
GLONASS was designed primarily for the military, and was also offered for civil use. In a later time, the
European Un-ion decided to develop a similar system planed to under civil control. This system is called
Galileo, which is now developed by European Space Agency (ESA).
As described in C80216j-07/102r3, the time alignment between MR-BS and RS will ensure smooth operation
of RSs and their MSs in diverse environment. Moreover, it will minimize the synchronization lost of
subordinate MSs during RS handover if the RS has timing information regarding the candidate station.
Traditionally, the time synchronization could be achievd by the ranging process as defined in 16e. However, it
will be easier for GNSS-equipped MR-BS and RSs to be time aligned since they have the same time reference,
and the propagation delay between them can be estimated by measuring the receiving time of the preamble
from the candidate station.
This contribution describes RS time synchronization with MR-BS. In order to facilitate the incorporation of
this proposal into IEEE 802.16j standard, specific changes to the baseline working document IEEE 802.16j06/026r2 are listed below.
Text Proposal
6.3.2.3 MAC management messages
[change Table 14 as indicated]
Table 14—MAC Management messages

68
6869-226

CLK-SYNC

Clock synchronization message for RS

Broadcast

[insert new subclause 6.3.2.3.65]
6.3.2.3.65 RS clock synchronization (CLK-SYNC) message

In MR network systems that require the MR-BS and non-transparent RSs to transmit frame-start DL preamble
synchronously, CLK-SYNC message should be broadcasted on the relay link by the MR-BS. Implementation of
the CLK-SYNC message is optional. The CLK-SYNC message format is shown in Table xxx.
Upon receiving CLK-SYNC message, non-transparent RS shall align its DL frame-start preamble and
broadcast the received CLK-SYNC message to its subordinate RSs.
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Table xxx – CLK-SYNC message format
Syntax
CLK-SYNC_ message_format () {
Management Message Type = 68
Fraction GPS time

Size
8 bits
16 bits

Notes
Fraction GPS time for frame-start DL preamble of
current frame in unit of 1 micro second, where
fraction GPS time is defined as
fraction GPS time
GPS time

}
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frame duration

GPS time
frame duration

