2007-3-5 C802.16j-07/171
Project IEEE 802.16 Broadband Wireless Access Working Group <http://iece802.0rg/16>
Title Neighborhood Discovery and Measurement for Fixed/Nomadic RS in IEEE 802.16j Multi-hop

Relay Network

Date Submitted

2007-3-5

[-Kang Fu, Wern-Ho Sheen, Fang-Ching Ren, Tzu-Ming Lin,  IKFu@itri.org.tw

Source(s)
Chie-Ming Chou, Jen-Shun Yang
NCTU /ITRI
Yong Sun, Dharma Basgeet, Fang Zhong, Paul Strauch Sun@toshiba-trel.com
Toshiba Research Europe Limited
Wei-Peng Chen , Chenxi Zhu wei-peng.chen@us.fujitsu.com
Fujitsu Laboratories of America chenxi.zhu@us.fujitsu.com
Dorin Viorel dviorel@fmci.fujitsu.com
Fujitsu Microelectronics Canada Inc.
Youngbin Chang yb.chang@samsung.com
Samsung Electronics
David T. Chen, Shyamal Ramachandran
Motorola Inc. David.T.Chen@motorola.com
Tetsu Tkeda
Motorola Japan Ltd. shyamal.ramachandran@motorola.com
Tetsu.lkeda@motorola.com
Re: IEEE 802.16j-07/007r2:"Call for Technical Comments and Contributions regarding IEEE Project 802.16j”
Abstract This contribution proposes a neighborhood discovery/measurement mechanism and the corresponding message
for fixed/nomadic RS in IEEE 802.16j MR network.
Purpose For TG members to adopt the proposed messages and the supporting text into the IEEE 802.16] baseline
document.
. This document has been prepared to assist IEEE 802.16. It is offered as a basis for discussion and is not binding
Notice 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
Release contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in
y yrg
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
Patent Policy <http://ieee802.org/16/ipr/patents/policy.html>, including the statement "IEEE standards may include the
and known use of patent(s), including patent applications, provided the IEEE receives assurance from the patent
Procedures 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



mailto:Tetsu.Ikeda@motorola.com
mailto:shyamal.ramachandran@motorola.com
mailto:David.T.Chen@motorola.com
mailto:dviorel@fmci.fujitsu.com
mailto:chenxi.zhu@us.fujitsu.com
mailto:wei-peng.chen@us.fujitsu.com
mailto:Sun@toshiba-trel.com
mailto:IKFu@itri.org.tw
http://ieee802.org/16

2007-3-5 C802.16j-07/171

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>.

Neighborhood Discovery and Measurement for Fixed/Nomadic RS
in IEEE 802.16j Multi-hop Relay Network

This contribution proposes an RS neighborhood discovery/measurement mechanism for fixed/nomadic RS in
IEEE 802.16j Multi-hop Relay network. Based on this proposal, MR-BS will instruct the RSs to transmit the
RS-amble in the relay zone at the designated time when necessary. Then the RSs will report its neighbor
discovery/measurement results to MR-BS. When fixed/nomadic RSs are deployed in the MR network, this
mechanism may not be initiated very often. The overhead can be saved by preventing unnecessary RS-amble
transmission in relay zone.

I. The concept of the proposed neighborhood discovery/measurement mechanism

According to the IEEE 802.16j frame structure, an RS neighborhood discovery mechanism is proposed here
to synchronize the RS-amble transmission and measurement for RS and MR-BS in relay zone, which is shown
in Figure 1. Figure 1(a) represents an example of the messaging procedure, and Figure 1(b) illustrates the way
to synchronize the start point of each station. Figure 1(c) represents the flexibility it can perform. In order to
support this RS neighborhood discovery operation, the corresponding message design will be proposed in next
section.

In Figure 1(a), the MR-BS sends the multicast message RS NBR-MEAS-REQ to the RSs, where the RS;,
RS; and RS; are within the multicast group in this example. In this message, the 8 LSB bits is used to identify
the serial number of the frame where the amble transmission and measurement procedure is initiated. The
N_Transmitter and N_Receiver RS will instruct the RSs with the subsequent Amble Indexes to transmit or
receive the amble. N_Transmitter=2 and N_Receiver RS=1 in Figure 1(a) respectively, which means the first
two Amble Indexes after the parameter ‘N_Receiver RS’ are instructing the RSs to transmit its amble, and the
subsequent one Amble Index is instructing RS with this index to receive. Therefore, the amble transmission and
measurement can be synchronized to the same time as shown in Figure 1(b).
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In the proposed RS NBR-MEAS-REQ message, the OFDMA Symbol Offset will be removed if the amble
transmitted by each RS in relay zone will be fixed all the time. For the station being instructed to receive (i.e.
RS; in this example), it shall scan the amble transmitted over each segment at the designated OFDMA symbol
time. In addition, this message can instruct the amble repetition and continuous measurement opportunities in

multiple frames by setting the Measurement Duration, Interleaving Interval and Measurement Iteration, which
is shown in Figure 1(c).

After the measurement, the RS shall report the measurement results associated to those amble indexes of
transmitter RSs by the RS NBR-MEAS-REP message. The measurement results can be either RSSI or CINR,
which depends on the instruction by RS NBR-MEAS-REQ.
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Fig.1 Proposed measurement mechanism: (a) an example of messaging procedure, (b) the position for RS-
amble transmission and (c) the layout of the measurement opportunities

Moreover, the proposed mechanism can also be applied for the measurement across different MR-cell. In
Figure 2, the RS, and RS, are located in different MR-cell and be instructed to transmit and receive the amble
respectively. The frame index used in each cell is usually different, therefore, the 8 LSB bits Start Frame
Number sent by each cell may be different. In order to ensure the transmission and reception time will be
aligned across different cell, a network coordinator may be needed to record the offset between the frame
number indexes used in each cell. Since each MR-cell is synchronized with each other, the offset between each
cell will be fixed. Therefore, the coordinator can instruct each MR-BS to compose the RS NBR-MEAS-REQ
message with the corresponding Start Frame Number which will align at the same time.
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Fig.2 A network coordinator can be used to ensure the amble transmission and measurement will aligned to
the same time

According to this mechanism, the MR-BS can compose the neighbor list of MOB NBR-ADYV based on the
measurement results. In addition, the MR network can also predict the radio link quality in advance of
allocating (reusing) the radio resources or reconfiguring its network topology based on this measurement
results, so that the network management can be performed in an automatic manner.

II. Text proposal

Start of the text

Insert new subclause (6.3.2.3.62)

6.3.2.3.62 RS neighborhood measurement request (RS NBR-MEAS-REQ) message

The MR-BS can send a RS NBR-MEAS-REQ message to instruct RS neighborhood discovery and
measurement. This message is sent by the multicast or broadcast CID to include the RSs involved in this
mechanism. When an RS receiving this message with its amble index in the receiver list, it shall measure the
amble over the designated Frame Number Offset and the Start Frame Number in downlink; and it shall transmit

the amble if its amble index in the transmitter list. Note that the Report Request TLV is defined in 11.11.

| Syntax | Size | Notes
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RS NBR-MEAS-REQ Message Format() {
Management Message Type = TBD 8 bits
Start Frame Number 8 bits 8 LSB bits of the frame number
Measurement Duration 8 bits Units are frames
Interleaving Interval 8 bits Units are frames
Measurement Iteration 8 bits Units are frames
OFDMA Symbol Offset 8 bits The DL OFDM symbol location to
scan the reference signal. (If the
Amble location is always fixed,
then this field shall be removed
from this message.)
N_Transmitter 8 bits Number of stations to transmit the
amble
N Receiver RS 8 bits Number of RS to receive the amble
For (i=0, i< N_Transmitter , i++){
Amble Index 8 bits The RS with the amble index in
this list shall transmit the amble
!
For (=0, ;<N Receiver RS, j++){
Amble Index 8 bits The RS with the amble index in
this list shall receive the amble
}
Report Request 1 bit 0: RSSI
1: CINR
}

Start Frame Number

The RS shall start transmitting/receiving the amble at this designated frame number

Measurement Duration

Duration (in units of frames) of the requested neighborhood measurement period

Interleaving Interval

The period (in units of frames) which is interleaved between Measurement Durations

Measurement Iteration

The requested number of iterating measurement interval

N_Transmitter

Number of stations to transmit amble, the station may be RS or MR-BS.

N_Receiver RS

Number of RSs to receive amble

Amble index
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Amble means preamble, midamble or postamble. It will be determined by amble location in downlink relay

zone.

Insert new subclause (6.3.2.3.63)

6.3.2.3.63 RS neighborhood measurement report (RS NBR-MEAS-REP) message

Syntax Size Notes
RS NBR- MEAS -REP Message Format() {
Management Message Type = TBD 8 bits
N Amble Index 8 bits Number of amble indexes

Begin PHY Specific Section {

For (i=0, i<N_Amble Index, i++){

Amble Index & bits

Report Response TLVs Variable TLV specific

}

H

}

The RS NBR- MEAS -REP shall contain the Report Response TLV (define in 11.11 REP-RSP management
message encodings).

Amble index
Amble means preamble, midamble or postamble. It will be determined by amble location in downlink relay

zone.

Insert a the following text into 6.3.26

6.3.26 Relay station neighborhood discovery

When a RS newly deployed into a MR network, it can act as a SS/MS and scan the preamble transmitted by the
existing stations before network entry. The RS can report its initial neighborhood discovery and measurement
results to MR-BS by RS NBR-MEAS-REP (6.3.2.3.63). The neighboring station list may be instructed by
MR _NBR-INFO (6.3.2.3.63). Because not every RS will transmit preamble or transmit its own preamble, MR-
BS can instruct the RSs to perform complete neighborhood discovery by following procedure:
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First, the MR-BS sends the RS NBR-MEAS-REQ message to the RSs which will be involved in the
neighborhood discovery mechanism, and the message is sent by the broadcast CID or multicast CID for these
RSs. The Start Frame Number is the 8 LSB bits of frame number to instruct the starting time to the RSs. If the
RSs involved in this mechanism are in different MR-cell, each of the Start Frame Number sent by different
MR-BSs shall synchronize to the same frame time.

Second, the neighbor stations transmit the amble at the designated frame and OFDMA symbol offset for the
measurement by target RS.

Third, the target RS reports the measurement results with corresponding amble index by RS NBR-MEAS-REP
to MR-BS.

Insert a new subclause 6.3.27.1

6.3.27.1 Interference prediction by RS neighborhood measurement

In order to predict the interference or SINR of the radio links for different MR network topology and radio
resource reuse pattern, the following prediction method can be considered based on the RSSI reported by
RS NBR-MEAS-REP message (see 6.3.2.3.63).

1. Prediction of the interference plus noise power received by node #i: The interference can be the
summation of (1) the thermal noise plus background interference power received by node #i and (2) the
signal power not intended to be received by node #:i.

2. Prediction of the received SINR of node #i: The SINR can be the ratio of “the total signal power destined
to node # i” to “the interference plus noise power obtained in Step 1.

End of the

text
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