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1 Overview 

1.1 Scope 
This document defines system requirements for the IEEE 802.20 standard development project. These requirements shall be consistent with the PAR (IEEE SA Project Authorization Request) document (see section 1.3 below) and shall constitute the top-level specification for the 802.20 mobile broadband wireless access standard, the scope of which is limited to layer-1 and layer-2 specifications. For the purpose of this document, an “802.20 system” consists of an 802.20 Medium Access Control (MAC) and Physical Layer (PHY) implementation in which at least one mobile terminal communicates with a base station via a radio air interface, and the interfaces to external networks. The purpose of the 802.20 system is to route and/or relay packets (e.g., IP packets) between the external networks and the mobile terminals or between the mobile terminals within an 802.20 system. 
1.2 Purpose 
This document establishes the detailed requirements for the IEEE 802.20 Mobile Broadband Wireless Access (MBWA) systems.  

1.3 PAR Summary 
The following text, included in the approved IEEE 802.20 PAR, describes the scope and main technical characteristics of 802.20- based MBWA systems. The reader should note that the following table is presented here as the basis for the standard and some requirements have been refined or enhanced within this document.  In the case of differences between this table and requirements text in the remainder of this document, the requirements text takes precedence.  

“Specification of physical and medium access control layers of an air interface for interoperable mobile broadband wireless access systems, operating in licensed bands below 3.5 GHz, optimized for IP-data transport, with peak data rates per user in excess of 1 Mbps. It supports various vehicular mobility classes up to 250 Km/h in a MAN environment and targets spectral efficiencies, sustained user data rates and numbers of active users that are all significantly higher than achieved by existing mobile systems.”

In addition, Table 1-1 lists “additional information on air interface characteristics and performance targets that are expected to be achieved.”

Table 1‑1 PAR Values
	Characteristic
	Target Value

	Mobility
	Vehicular mobility classes up to 250 km/hr (as defined in ITU-R M.1034-1)

	Sustained spectral efficiency
	> 1 b/s/Hz/cell 

	Peak user data rate (Downlink (DL))
	> 1 Mbps* 

	Peak user data rate (Uplink (UL))
	> 300 kbps* 

	Peak aggregate data rate per cell (DL)
	> 4 Mbps* 

	Peak aggregate data rate per cell (UL)
	> 800 kbps* 

	Airlink MAC frame RTT
	< 10 ms

	Bandwidth
	e.g., 1.25 MHz, 5 MHz

	Cell Sizes
	Appropriate for ubiquitous metropolitan area networks and capable of reusing existing infrastructure. 

	Spectrum (Maximum operating frequency)
	< 3.5 GHz

	Spectrum (Frequency Arrangements)
	Supports FDD (Frequency Division Duplexing) and TDD (Time Division Duplexing) frequency arrangements

	Spectrum Allocations
	Licensed spectrum allocated to the mobile service

	Security Support
	AES (Advanced Encryption Standard)


* Targets for 1.25 MHz channel bandwidth. This represents 2 x 1.25 MHz (paired) channels for FDD and a 2.5 MHz (unpaired) channel for TDD. For other bandwidths, the data rates may change.
2 Overview of Services and Applications 
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Figure 2‑1
Figure 2-1 illustrates the vision of a seamless integration of the three user domains - work, home, and mobile, with various scenarios. The IEEE 802.20 standard should form the basis for systems that support this vision. 

The 802.20-based air-interface (AI) shall be optimized for high-speed IP-based wireless data services. The 802.20 based AI shall support compliant mobile terminal (MT) devices for mobile users, and shall enable improved performance relative to other systems targeted for wide-area mobile operation. The AI shall be designed to provide best-in-class performance attributes such as peak and sustained data rates and corresponding spectral efficiencies, capacity, latency, overall network complexity and quality-of-service management. Applications that require the user device to assume the role of a server, in a server-client model, may be supported as well. 

Applications:   The AI shall support applications that conform to open standards and protocols. This allows applications including, but not limited to, video, full graphical web browsing, e-mail, file uploading and downloading without size limitations (e.g., FTP), streaming video and streaming audio, IP Multicast, Telematics, Location based services, VPN connections, VoIP, instant messaging and on- line multiplayer gaming. 

Always on: The AI shall provide the mobile user with an "always-on" experience similar to that available in wireline access systems such as Cable and DSL while also taking into account and providing features needed to preserve battery life. The connectivity from the wireless MT device to the base station (BS) shall be automatic and transparent to the user.

2.1 Voice Services   
The MBWA shall provide air interface support to enable VoIP Services. QoS Features shall provide the required performance of latency, jitter, and packet loss needed to support the use of industry standard codecs applicable to mobile networks. 
2.2 Broadcast/Multicast Support   
IEEE 802.20-based systems shall support broadcast and multicast services using mechanisms that make efficient use of spectrum and system resources.
3 System Reference Architecture   
3.1 System Architecture   
802.20 systems are intended to provide ubiquitous mobile broadband wireless access in a cellular architecture (e.g. macro/micro/pico cells). The 802.20 system shall support non-line of sight outdoor to indoor scenarios and indoor coverage. 
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Figure 3‑1: Service Attributes of MBWA System
The AI supports a layered architecture and separation of functionality between user, data and control. The AI shall support the efficient delivery of bi-directional packetized, IP traffic with packet lengths and packet train temporal behavior consistent with that of wired IP networks. The 802.20 AI is designed to support high-speed mobility.  Some desirable service attributes of MBWA systems are shown in Figure 3-1. 
3.1.1 MBWA System Reference Architecture   
802.20 MBWA systems will be specified using a layered architecture. The 802.20 standard, in conjunction with other applicable 802 standards, will specify the services to be delivered by layers 1 and 2 to an IP based layer 3 or a switching layer, e.g. PPP or MPLS.  To facilitate a layered approach, the 802.20 specification shall incorporate a reference model consisting of Layers 1 and 2. This layered approach should be consistent with other IEEE 802 standards and should remain within the scope of other IEEE 802 standards as shown in Figures 3-1 & 3-2.  The 802.20 standard addresses the needs of logical link control and how and when the 802.2 LLC functionality is used. The 802.20 standard includes PHY and MAC layer specifications with a well-defined service interface between the PHY and MAC layer.  To provide the best possible performance, the MAC layer design may be optimized for the specific characteristics of the air interface PHY. If more than one PHY technology is adopted for the 802.20 standard, the MAC layer should be designed such that it consists of two parts:  a common part and a PHY-specific part. To provide the best possible performance, the PHY-specific part of the MAC may be optimized for the specific characteristics of a particular PHY. Figure 3-2 shows the relationship of various 802 PHY and MAC layer standards to other 802 architectural components. The 802.20 standard shall specify how 802.20 fits into this architecture.
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Figure 3‑2:  IEEE 802 Layer 1 & 2 Protocol Reference Model
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Figure 3‑3: 802.2 LLC Functionality
4  Functional and Performance Requirements     
4.1 System   
4.1.1 System Spectral Efficiency (bps/Hz/sector)     
Definition: In this document, the term “System Spectral Efficiency” is defined in the context of a full block assignment deployment and is calculated as the average aggregate throughput per sector (in bps/sector), divided by the spectrum block assignment size (in Hz) (excluding all PHY/MAC layer overhead). 

For proposal evaluation purposes, the System Spectral Efficiency of the 802.20 air interface shall be quoted for the case of a three sector baseline configuration
 and an agreed-upon block assignment size. It shall be computed in a loaded multi-cellular network setting, which shall be simulated based on the methodology established by the 802.20 evaluation criteria group. It shall consider, among other factors, a minimum expected data rate/user and/or other fairness criteria, QoS, and percentage of throughput due to duplicated information flow. 

Performance requirements 
The system spectral efficiency of the 802.20 air interface shall be greater than the values indicated in table 4-1. The spectral efficiency at higher speeds than those shown will degrade gracefully. 

Table 4‑1 Spectral Efficiency
	Parameter
	Spectral Efficiency Requirements

	
	Downlink
	Uplink

	
	3 km/hr
	120 km/hr
	3 km/hr
	120 km/hr

	Spectral Efficiency

(b/s/Hz/sector)
	2.0
	1.5
	1.0
	0.75


4.1.2 Support for Different Block Assignments  
The AI shall support deployment in at least one of the block assignment sizes listed in Table 4-2.
Table 4‑2: Block Assignment Sizes
	FDD Assignments

	2 x 1.25 MHz

2 x 5 MHz

2 x 10 MHz

2x15 MHz

2 x 20 MHz

	TDD Assignments


	2.5 MHz

5 MHz

10 MHz
20 MHz

30 MHz
40 MHz


The individual 802.20 technology proposals may optimize their MAC and PHY designs for specific bandwidth and duplexing schemes (FDD/TDD). 
This section is not intended to specify a particular channel bandwidth. Proposals do not need to fit into all block assignments.

4.1.3 Duplexing   
The AI shall support both Frequency Division Duplexing (FDD) and Time Division Duplexing (TDD). The AI should support a Half Duplex FDD subscriber station. 
4.1.4 Mobility   
The AI shall support different rates of mobility from pedestrian (3 km/hr) to high vehicular speeds (250 km/hr).

4.1.5 Aggregate Data Rates – Downlink & Uplink    
The aggregate data rate for downlink and uplink shall be consistent with the spectral efficiency requirements of Section 4.1.1.  

4.1.6 Peak Data Rates   

The AI shall support peak per-user data rates in excess of the values shown in Table 4-3. These peak data rate targets are independent of channel conditions, traffic loading, and system architecture. 

Table 4-3

	Parameter
	Bandwidth

	
	1.25 MHz
	5 MHz

	
	Downlink
	Uplink
	Downlink
	Uplink

	Peak User Data Rate
	4.5 Mbps
	2.25 Mbps
	18 Mbps
	9 Mbps


4.1.7 Number of Simultaneous Active Users     
The MAC layer should be able to control >100 simultaneous active sessions per sector. An active session is a time duration during which a user can receive and/or transmit data with potentially a short delay (i.e. in the absence of service level constraints such as delays caused by the needs to satisfy QoS commitments to other users). In this state the user should have a radio bearer channel available with a delay of less than 25 ms with probability of at least 0.9. This requirement shall be met regardless of whether the sessions are all on one or multiple terminals.  

Note that certain applications will have to be given preferential treatment with respect to delay in order to satisfy QoS requirements, e.g. VoIP.  

This requirement applies to an FDD 2 x1.25 MHz or a TDD 2.5 MHz system. This parameter should scale linearly with system bandwidth if the same application mixes are assumed. 

4.1.8 QoS    

The 802.20 standard shall support the means to enable link level QoS between base station and mobile terminal. The link-level QoS structure shall provide sufficient capabilities to conform to an end-to-end QoS architecture e.g.., as negotiated by upper layer protocols such as RSVP. The 802.20 standard shall support the ability to enforce QoS authorizations for each user and too support various policies determined by the system operator to resolve air interface contention issues between users based on the individual users’ QoS authorization and QoS requests. The AI shall support IPv4 and IPv6 enabled QoS resolutions. The AI shall support efficient radio resource management (allocation, maintenance, and release) to satisfy user QoS and policy requirements.

The 802.20 MAC and PHY shall provide the capabilities to satisfy link-level QoS requirements by resolving system resource demand conflicts between all mobile terminals while still satisfying the negotiated QoS commitments for each individual terminal.   A given user may be using several applications with differing QoS requirements at the same time (e.g., web browsing while also participating in a video conferencing activity with separate audio and video streams of information).  The 802.20 MAC and PHY shall provide the capabilities to distinguish various packet flows from the same mobile terminal or user and provide differentiated QoS delivery to satisfy the QoS requirement for each packet flow.   The 802.20 system shall provide the ability to negotiate the traffic flow templates that define the various packet flows within a user's IP traffic and to associate those packet flows with the QoS requirements for each flow (i.e., QoS parameters such as delay, bit rate, error rate, and jitter).
The 802.20 air interface shall support the IETF Differentiated Services (DS) Architecture (RFC 2475) to be compatible with other IP network standards including IP mobile standards. To this end, 802.20 shall support the standard DiffServ QoS model. Some of the forwarding behaviors that have been defined include: Expedited Forwarding (EF), Assured Forwarding (AF), and Best Effort (BE) DS per Hop Behaviors (PHBs) as defined by the RFC 2597 and RFC 2598. 802.20 shall also support configuration of the PHBs by a DS API that shall be based on a subset of the information model defined in RFC 3289.

Service and QoS Mapping

The 802.20 standard shall define a common set of parameters to address all classes of service and QoS parameters for all services. A QoS based IP network may employ the Resource Reservation Protocol (RSVP) to signal the allocation of resources along a routed IP path. 

4.1.8.1 Latency and Packet Error Rate  
The system shall support the configuration (e.g., by the system operator) of a flexible set variety of traffic classes  with different latency and packet error rates performance, in order to meet the end-user QoS requirements for the various applications, for example, as recommended by ITU
.  The 802.20 standard shall support the ability to negotiate the traffic class associated with each packet flow.
  The 802.20 standard shall permit the set of traffic classes to be defined by the system operator in terms of QoS attributes (along with the range of allowed values
) that include the following:

1. data rate (ranging from the lowest supported data rate to maximum data rate supported by the MAC/PHY),

2. latency (delivery delay) (ranging from 10 ms to 10 seconds),

3. packet error rate (after all corrections provided by the MAC/PHY layers) (ranging from 10E-8 to 10E-1), and

4. delay variation (jitter) (ranging from 0 to 10 seconds).

The 802.20 standard should support (but not require) PHY/MAC implementations that satisfy the QoS characteristics that are specified by the traffic classes defined in the following references:

1. RFC 2475, "An Architecture for Differentiated Services"

2. RFC 2598, "An Expedited Forwarding PHB"

3. RFC 2597, "Assured Forwarding PHB Group"

4. http://www.ietf.org/internet-drafts/draft-baker-diffserv-basic-classes-01.txt
As is the case for all wireless networks, the specified QoS characteristics for certain traffic classes or services need only be satisfied in deployments and RF link conditions that are appropriate to permit the desired characteristics to be feasible.  However, the 802.20 MAC/PHY structure supports the capabilities to negotiate and deliver all of the QoS characteristics specified for the indicated traffic classes.

4.1.9 Support for Multi-antenna Capabilities   
The 802.20 standard shall include MAC/PHY features to support multi-antenna capabilities at the BS and optionally at the MT.
4.1.10 Antenna Diversity     
The base station should provide antenna diversity, which may be an integral part of an advanced antenna solution.  The standard shall neither require nor preclude the use of antenna diversity at the mobile terminals.

4.1.11 Support for the use of Coverage Enhancing Technologies 

The system shall support the use of coverage enhancing technologies. 
4.1.12 Network Security   
Network security in MBWA systems shall protect the service provider from theft of service, the user’s privacy and mitigate against denial of service attacks. Provision shall be made for authentication of both base station and mobile terminal, for privacy, and for data integrity consistent with the best current commercial practice. 802.20 link layer security should be part of an end-to-end solution that includes higher layers such as TLS, SSL, IPSec, etc.

4.1.12.1 Authentication Key Agreement and Authorization

The network and mobile terminal shall perform mutual entity authentication and session key agreement protocol. After authentication of the mobile terminal the network may perform authorization before providing service.
4.1.12.2 Privacy and Message Integrity Methods   

A method that will provide message integrity across the air interface to protect user data traffic and signaling messages from unauthorized modification shall be provided.  It shall be possible to operate the 802.20 MAC and PHY with any of the following combinations of privacy and integrity:

· encryption and message integrity;

· encryption and no message integrity;

· message integrity and no encryption; 

· no message integrity and no encryption.

Encryption across the air interface to protect user data traffic and signaling messages, from unauthorized disclosure shall be supported.

4.1.12.3 User Anonymity   

The system shall provide protection from unauthorized disclosure of the device permanent identity to passive attackers.

4.1.12.4  Denial of Service Attacks   

It shall be possible to provide protection against Denial of Service (DOS) attacks wherever possible.

4.1.12.5 Security Algorithm   

AES shall be the mandatory and the default underlying algorithm for encryption. 
National or international standards bodies shall have approved the underlying cryptographic algorithms.

The overall algorithms shall have been extensively analysed by the cryptographic community to resist all known attacks or security checked.

4.2 PHY/RF    
4.2.1 Link Adaptation and Power Control   
The AI shall support automatic selection of optimized user data rates that are consistent with the RF environment constraints and application requirements. The AI shall provide for graceful reduction or increase of user data rates, on the downlink and uplink, as a mechanism to maintain an appropriate frame error rate performance.

Link adaptation (e.g.., adaptive modulation and coding) shall be used by the AI for increasing spectral efficiency, data rate, and cell coverage reliability.

Both base station and mobile terminal should employ transmit power control mechanisms and exchange control and monitoring information required to achieve optimal performance while keeping the environmental noise floor as low as possible on the one hand and helping the MS preserve its battery power. The number of transmit Power levels as well as the associated control messaging should be optimized for cost effectiveness and performance.
4.2.2 Performance under Mobility & Delay Spread   
The system shall work in dense urban, urban, suburban, rural, outdoor-indoor, pedestrian, and vehicular environments and the relevant channel models shall be applicable.

4.2.3 Synchronization   
There are no apriori requirements imposed by this document on the need of synchronization between base stations.
4.2.4 Measurements   
The air interface shall support measurements in the physical layer of both the base station and the mobile terminal. These physical layer measurements should include: signal strength, signal quality (C/I), error rates, access delays, session interruption, effective throughput, neighboring cells’ signals and provide any other measurement needed for handoff support, maintenance and quality of service monitoring. Some of these measurements should be reported to the opposite side of the air link on a periodic basis, and/or upon request.
4.2.5 RF Specification Requirements 
Detailed RF requirements cannot be included in this requirements document since they depend on specific bands of operation as well as the chosen RF technologies which are not addressed in this document. It is expected that the final standard, as well as any technology proposals will include the following information:

4.2.5.1 General

The RF part of the IEEE 802.20 physical layer will be specified in a manner and level of detail consistent with similar public wireless land mobile communication service standards. Minimum performance specification will be defined in the standard, such that equipment certification tests could be developed and be used to verify that multi-vendor compliant equipment would interoperate as well as meet applicable regulatory rules and coexistence requirements. Band-classes should be defined for specific global and local frequency bands of interest. These band-classes should define the channelization of the band along with specific RF characteristics such as transmitter maximum power, receiver sensitivity, antenna gain and height limits, etc.  See more detail in the sub-sections that follow. Transmitter emission masks (due to modulation) as well as spurious emission limits should be specified for every band class, taking into account the specific regulatory emission limits as well as RF coexistence (interference avoidance) requirements. For mobile, hand-held devices, additional radiation safety rules shall also apply, such as the FCC's SAR requirements.

4.2.5.2 Radio Transmitter

The transmitter performance specifications shall include, but not be limited to, occupied channel bandwidth, required channel spacing, maximum and average transmit power, EIRP, modulation characteristics, intermodulation distortion (IMD) limits, spurious emission limits, frequency accuracy and stability under the range of specified operating environmental conditions.

4.2.5.3 Radio Receiver

The receiver performance specifications will include, but not be limited to, channel bandwidth and spacing, sensitivity at specified SNR, adjacent channel selectivity, alternate channel blocking, spurious emissions, spurious response, frequency accuracy and stability under the range of specified operating environmental conditions.

4.3 Spectral Requirements   
The 802.20 AI shall support system implementation in TDD or FDD licensed spectrum below 3.5 GHz and allocated to the mobile service. The MBWA system frequency plan shall include both paired and unpaired channel plans with multiple bandwidths, e.g., 1.25 or 5 MHz, etc., to allow co-deployment with existing cellular systems. Channel bandwidths are consistent with frequency plans and frequency allocations for other wide-area systems

The design shall be readily extensible to wider channels as they become available in the future.
4.4 Layer 2 MAC (Media Access Control)     
4.4.1 Quality of Service and the MAC     
802.20 protocols shall provide mechanisms for quality of service (QOS) control and monitoring. The 802.20 AI standard shall define the interfaces and procedures that facilitate the configuration, negotiation, and enforcement of QoS policies, which operators may choose to implement.

4.5 Layer 3+ Support     
The 802.20 standard shall support both IPv4 and IPv6. 

4.5.1 Handoff Support   
The 802.20 AI shall provide handoff methods to facilitate providing continuous service for a population of moving mobile terminals. The handoff methods shall enable mobile terminals to maintain connectivity when moving between cells, between systems, between frequencies, and at the higher layer between IP Subnets.  

4.5.1.1 IP-Level Handoff     
In supporting high speed mobility in an all IP network, the 802.20 air interface standard shall allow the use of MobileIPv4, MobileIPv6 or of SimpleIP. 
4.5.2 OA&M Support     
The AI shall provide a mechanism to enable the provisioning and collection of metrics, so that the network operator can effectively control, monitor, and tune the performance of the 802.20 air-interface. Provisional parameters, performance metrics and other OA&M values shall be made available through a standards compliant MIB.

4.6 Scheduler  
The AI specification shall not preclude proprietary scheduling algorithms, so long as the standard control messages, data formats, and system constraints are observed.

4.7 User State Transitions   
The AI is intended to support multiple protocol states with fast and dynamic transitions among them. It will provide efficient signaling schemes for allocating and de-allocating resources, which may include logical in-band and/or out-of-band signaling, with respect to resources allocated for end-user data. The AI shall provide power conservation features to improve battery life for idle mobile terminals.

5 References     
· 802.20 - PD-02:  Mobile Broadband Wireless Access Systems: Approved PAR (02/12/11)

· 802.20 - PD-03: Mobile Broadband Wireless Access Systems: Five Criteria (FINAL) (02/11/13)

Appendix A

Definition of Terms and Concepts

· Active users - An active user is a terminal that is registered with a cell and is using or seeking to use air link resources to receive and/or transmit data within a short time interval (e.g., within 100 ms).

· Aggregate Throughput - Aggregate throughput is defined as the total throughput to all users in the system (user payload only). 
· Airlink MAC Frame RTT - The round-trip time (RTT) over the airlink for a MAC data frame is defined here to be the duration from when a data frame is received by the physical layer of the transmitter to the time when an acknowledgment for that frame is received by the transmitting station.
· Air Interface (“AI”) – 

1. The air interface is the radio-frequency portion of the transmission path between the wireless terminal (usually portable or mobile) and the active base station or access point.
2. The air interface is the shared boundary between a wireless terminal and the base station or access point.
· [Bandwidth or] Channel bandwidth - the spectrum required by one channel and contains the occupied bandwidth plus buffer spectrum [which may be] necessary to meet the radio performance specifications in same-technology, adjacent channels deployment. The concept is depicted in the following figure.
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Note: In this document, the extra buffer spectrum included in a radio channel bandwidth is referred to as “in-channel guard-bands”.
· Block Assignment – A block assignment which may consist of paired or unpaired spectrum is the block of licensed spectrum assigned to an individual operator. It is assumed here that the spectrum adjacent to the block assignment is assigned to a different network operator. At the edges of the block assignment the applicable of band emission limits shall apply (for example, the limits defined in 47 CFR 24.238 for PCS). A block is typically occupied by one or more channels.
· Broadcast Service - the ability to transmit a packet of information (e.g., an IP broadcast datagram) to all mobile terminals within a geographical area.  Note that a particular mobile terminal may choose to receive or ignore individual information packets that are delivered via the broadcast service.

Note: This term should not be confused with term “broadcasting service” as defined in the ITU Radio Regulations.

· Cell - The term “cell” refers to one single-sector base station or to one sector of a base station deployed with multiple sectors.

· Cell sizes – The maximum distance from the base station to the mobile terminal over which an acceptable communication can maintained or before which a handoff would be triggered determines the size of a cell.

· Coverage Enhancing Technologies - In the context of wireless communications - technologies that augment the radio signal, in areas within the boundary of a cell, where the BS/MS transmit signal is obstructed and significantly attenuated by terrain or man-made structures.
· Frequency Arrangements – The frequency arrangement of the spectrum refers to its allocation for paired or unpaired spectrum bands to provide for the use of Frequency-Division Duplexing (FDD) or Time-Division Duplexing (TDD), respectively.  The PAR states that the 802.20 standard should support both these frequency arrangements.
· Frequency reuse - (N) is defined as the total number of sectors in a given configuration divided by the number of times that the same frequency is reused.
· Handoff - The act of switching the communications of a mobile terminal from one cell (or sector) to another cell (or sector), or between radio channels in the same cell (or sector).  

· Interoperable – Systems that conform to the 802.20 specifications should interoperate with each other, e.g., regardless of manufacturer. (Note that this statement is limited to systems that operate in accordance with the same frequency plan. It does not suggest that an 802.20 TDD system would be interoperable with an 802.20 FDD system.)

· Intra-Technology Handoff -A handoff between two cells employing the same air interface technology.

· Inter-Technology Handoff - A handoff between two cells employing different air interface technologies (e.g. between 802.11 and 802.20 cells).
· Licensed bands below 3.5 GHz – This refers to bands that are allocated to the mobile service and licensed for use by mobile cellular wireless systems operating below 3.5 GHz.

· MAN – Metropolitan Area Network.

· Mobile Broadband Wireless Access systems – This may be abbreviated as MBWA and is used specifically to mean “802.20 systems” or systems compliant with an 802.20 standard.

· Multicast Service - the ability to transmit a packet of information (e.g., an IP multicast datagram) to a subset of all mobile terminals within a geographical area.  The multicast target for a multicast information packet is identified by a multicast address.  Each mobile terminal can choose to receive multicast information packets based on the desired multicast address(es).

· Network Wide Bandwidth - The network wide bandwidth is the total spectrum in use by the unique carriers deployed in the network.
· Occupied bandwidth - The width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage B /2 of the total mean power of a given emission. Unless otherwise specified in an ITU-R Recommendation for the appropriate class of emission, the value of B /2 should be taken as 0.5%.
Note 1: The percentage of the total power outside the occupied bandwidth is represented by B. 
Note 2: In some cases, e.g., multichannel frequency-division multiplexing systems, use of the 0.5% limits may lead to certain difficulties in the practical application of the definition of occupied and necessary bandwidth; in such cases, a different percentage may prove useful.”

· Necessary bandwidth - For a given class of emission, the width of the frequency band which is just sufficient to ensure the transmission of information at the rate and with the quality required under specified conditions.

· Optimized for IP Data Transport – Such an air interface is designed specifically for carrying Internet Protocol (IP) data traffic efficiently. This optimization could involve (but is not limited to) increasing the throughput, reducing the system resources needed, decreasing the transmission latencies, etc.

· Peak aggregate data rate per cell – The peak aggregate data rate per cell is the total data rate transmitted from (in the case of DL) or received by (in the case of UL) a base station in a cell (or in a sector, in the case of a sectorized configuration), summed over all mobile terminals that are simultaneously communicating with that base station.

· Peak data rates per user (or peak user data rate) – The peak data rate per user is the highest theoretical data rate available to applications running over an 802.20 air interface and assignable to a single mobile terminal.  The peak data rate per user can be determined from the combination of modulation constellation, coding rate and symbol rate that yields the maximum data rate.

· Roaming - The use of a communications device outside a specified administrative domain (home domain) defined by the service provider. A home domain may be defined as a geographic area (home area) or a network (home network). Agreements between service providers and/or third parties are required to support roaming. 
· SimpleIP - A service in which the mobile terminal is assigned a dynamic IP address from the local IP sub-network and is provided IP routing service by a service provider network. The mobile terminal retains its IP address as long as it is served by a radio network which has connectivity to the address assigning IP sub-network. 

· Sustained user data rates – Sustained user data rates refer to the typical data rates that could be maintained by a user, over a period of time in a loaded system.  The evaluation of the sustained user data rate is generally a complicated calculation to be determined that will involve consideration of typical channel models, environmental and geographic scenarios, data traffic models and user distributions.
· System gain - is defined as the difference, in dB, between transmitter power output at the base station and the receiver threshold (sensitivity) at the mobile terminal. 
· System spectral efficiency – System spectral efficiency is defined as the ratio of the aggregate throughput (bits/sec) to all users in the system divided by the network wide bandwidth (Hz) and divided by the number of sectors in the system. 

· Targets for 1.25 MHz channel bandwidth – This is a reference bandwidth of 2 x 1.25 MHz for paired channels for FDD systems or a single 2.5 MHz channel for TDD systems. This is established to provide a common basis for measuring the bandwidth-dependent characteristics. The targets in the table indicated by the asterisk (*) are those dependent on the channel bandwidth. Note that for larger bandwidths the targets may scale proportionally with the bandwidth.
· Various vehicular mobility classes – Recommendation ITU-R M.1034-1 establishes the following mobility classes or broad categories for the relative speed between a mobile and base station:
· Stationary (0 km/h),
· Pedestrian (up to 10 km/h)
· Typical vehicular (up to 100 km/h)
· High speed vehicular (up to 500 km /h)
· Aeronautical (up to 1 500 km/h)

· Satellite (up to 27 000 km/h).












�Since the base configuration is only required for the purpose of comparing system spectral efficiency, proposals may submit deployment models over and beyond the base configuration.


 


� ITU G.1010 [“Draft New Recommendation G.QoSRQT – End-user Multimedia QoS Categories”, ITU-T study group 12, contribution 37, August 2001]


� There can be multiple packet flows associated with a single user, and multiple users associated with a single mobile terminal, e.g., in the case where a mobile terminal is a device providing service for multiple end devices.


� No specific granularity for these parameters is implied by this requirement.
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