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Re: IEEE P802.16 MMR SG 

Abstract This contribution proposes definitions of terminologies to be used in the Mobile 
Multi-hop Relay project.    

Purpose Discussion 

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 Policy 
and 
Procedures 

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 definitions that could be used to clarify discussions within the IEEE 802.16mmr 
Task Group.  These definitions were originally proposed in [1] which was presented at IEEE 802.16 Session 
40 in November 2005.  The following definitions are modified slightly from those presented in [1]. 

2 Proposed Definitions 
The following definitions are recommended for use in all Mobile Multi-hop Relay discussions and documents: 

Station:  Any transceiver and associated control hardware and software designed as a component of an 
IEEE 802.16 WirelessMAN system. 

Relay Station (RS):  A station whose function is to relay information between a Subscriber or Mobile 
station and a Base Station or between other Relay Stations or between a Relay Station and a Base 
Station.  

Fixed Relay Station (FRS):  An RS that is permanently installed station at a fixed location.  An FRS is 
usually owned and maintained by a service provider and is most often installed by that service provider.  
An FRS may, however, be installed by a subscriber within that subscriber’s place of business with the 
approval of a service provider.  A connection to a power source is assumed. A backup power source 
may be provided. An FRS and all other relay stations are controlled by a centralized MMR controller.  An 
FRS does not generate information of its own except for control information associated with the relay 
function. 

Nomadic Relay Station (NRS): An RS that is not permanently installed and which therefore may be 
relocated from time to time.  An NRS is assumed to be at a single location for periods of time at least as 
long as a typical subscriber session.  An NRS may be owned and maintained by a service provider or by 
a subscriber.  An NRS is typically installed by a subscriber in the subscriber’s place of business or home 
with approval of a service provider. NRS antennas are mounted with the NRS itself (i.e. not on a 
separate structure).  An NRS does not generate information of its own except for control information 
associated with the relay function.  An NRS is controlled by a centralized MMR controller. 

Mobile Relay Station (MRS):  A fully mobile RS.  An MRS is typically owned and maintained by a 
service provider.  An MRS may be installed, for example, in a bus or train for use by subscribers in these 
vehicles.  An MRS does not generate information of its own except for control information associated 
with the relay function.  An MRS is controlled by a centralized MMR controller.  An MRS is powered by 
the vehicle in which it is installed.   

MMR-Subscriber or MMR-Mobile Station (MMR-SS or MMR-MS):  A Subscriber or Mobile Station that 
has been enhanced to enable it to function as a relay.  The MMR-SS or MMR-MS may be one element in 
a relay path between another Station and a Base Station.  The entire relay path may include other MMR-
SS, MMR-MS, and/or RS.  The MMR-SS is owned by a subscriber and is controlled cooperatively by the 
subscriber and the service provider.  The MMR-SS or MMR-MS is a source and sink of information in 
addition to functioning as a relay for other subscriber’s information.   

MMR-Base Station (MMR-BS):  An IEEE 802.16e-2005 Base Station that has been enhanced to 
support Mobile Multihop Relay.  An MMR-Base Station shall be fully compliant with IEEE 802.16e-2005.  
The MMR-BS, in addition to having all legacy IEEE 802.16e-2005 functionality, controls all relay 
functions in RS, MMR-SS, and MMR-MS. 

Coverage Reliability: Coverage reliability for a system is the probability that a randomly located SS, MS, 
MMR-SS, or MMR-MS is able to achieve a specified level of service (QoS and data rate) when the 
system load is at a specified level.  Coverage Reliability may be used as a metric for the comparison of 
different relay strategies. 

Throughput:  The rate at which user application information is transferred from source to destination.  
For the purpose of the MMR Task Group, throughput is the ratio of the total number of information bits in 
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the payload portions of a sequence of Medium Access Control Packet Data Units (MAC-PDU) to the total 
average time required to transfer these bits.  Throughput accounts for the resources required to transmit 
all control, preamble, and other overhead data but does not count this information in the number of 
subscriber information bits transferred. Throughput may be calculated for a single link (i.e. one hop) or 
may be calculated for a relayed path between a SS, MS, MMR-SS, or MMR-MS and a Base Station. 
Throughput is measured or calculated with adaptive modulation and coding functions operational. 
Throughput does not account for time in transmission queues; however throughput does account for 
resources used for hybrid ARQ retransmissions. Therefore, throughput should be measured or 
calculated for a lightly loaded system.  [Note that alternate definitions of throughput are possible that 
could take queuing delays and total latency into account.]  The measure of throughput is bits per second 
per unit bandwidth. 

System Data Capacity:  The system data capacity is the maximum total average system information 
transfer rate that a Base Station can support while providing a specified Quality of Service to specified 
fraction of randomly placed users. Counted information includes only the payload portions of MAC-PDUs.  
Capacity accounts for the resources required to transmit all control, preamble, and other overhead data 
but does not count this information in the number of subscriber information bits transferred. Capacity is 
measured or calculated with adaptive modulation and coding functions operational. Transmissions from 
(or to) all user Stations directly or indirectly via RS are counted. Capacity is dependent upon the specific 
physical environment (e.g. buildings, foliage, terrain, and so on). The measure of capacity is bits per 
second per unit bandwidth per Base Station. 

MMR Delay:   Delay is the average time between the events of receiving one MAC-SDU at layer 2 of the 
transmitter and successfully receiving that MAC-SDU at the receiver. The time required to communicate 
ARQ acknowledgments to the transmitter is not counted. This definition includes the waiting times in the 
per-flow queues encountered by data prior to MAC-SDU transmission and takes into account delays 
associated with the ARQ process and scheduling. 

Relay Enhanced SS/MS:  An IEEE 802.16-2004 Subscriber Station or IEEE 802.16e-2005 Mobile 
Station that has been modified to function within a MMR enhanced IEEE 802.16 system. A Relay 
Enhanced SS/MS differs from a MMR-SS/MS in that it does not have the capability of functioning as a 
relay for data from other users. 

Multihop Backhaul:  A system architecture that is composed of one Base Station connected to wired 
infrastructure and multiple Base Stations without connections to the wired infrastructure. The Base 
Stations without wired infrastructure connections have wireless relay functionality to communicate with 
the Base Station that is connected to wired infrastructure.  The wireless backhaul may use any viable 
spectrum possibly including the same spectrum used for BS to RS/MS communications. 

3 References 
[1] M. Asa, R. Peterson, S. Ramanchandran, D. T. Chen, N. Natarajan, ”Recommendations for the Scope 

and Purpose of the Mobile Multihop Relay Study Group”, document IEEE C802.16mmr-05/032, 11 
November 2005.Revision History 
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