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1 Overview

1.1 Scope

1.2 Purpose

1.3 PAR Summary

2 Services and Applications

This section provides definitions of anticipated traffic types.  The section is arranged to cover likely applications from traditional “data communications” as well as emerging applications and traffic types.  Since 802.20 may be deployed as a service extension of 3G networks, we also include a section on extending 3G services to 802.20. 

2.1 Data Communications Applications

This section will describe the anticipated Data Communications applications for MBWA and associated requirements.

2.1.1 World Wide Web Browsing

2.1.1.1 Definition and Characteristics

2.1.1.2 Requirements

2.1.2 Electronic Mail Transmission and Retrieval

2.1.2.1 Definition and Characteristics

2.1.2.2 Requirements

2.1.3 Instant Messaging

2.1.3.1 Definition and Characteristics

2.1.3.2 Requirements

2.2 Telecommunications Applications

2.2.1 Voice Services

Voice Services are currently among the most profitable services available to the cellular and PCS service providers.  These services are highly optimized to provide high quality at very minimal cost to provide.  It is expected that MBWA will need to make some accommodation to provide voice services as an integral part of any service offering.

2.2.1.1 Definition and Characteristics

2.2.1.2  Requirements

2.2.2  Supplementary Services

2.2.2.1 Definition and Characteristics

To complement a basic point to point voice service offering, service providers normally provide several “supplementary” services, such as Call Forwarding, Calling Number Identification.  Some approach should be adopted so that MBWA access can accommodate these basic services.

2.2.2.2 Minimum Requirements

2.2.3 Multimedia Applications

Multimedia Applications are perceived as those of great interest for the future.

2.2.3.1 Definition and Characteristics

2.2.3.2 Requirements

2.2.4 Telematics Applications

Telematics is an emerging area that is expected to become a popular application for macro-cellular systems in the next few years.  Delivering services to vehicles such as positioning, location based services, electronic toll tags and others are currently proving to be one of the more challenging areas.  This section is meant to capture anticipated services and to act as a repository for requirements that may affect the 802.20 specification.

2.2.5 E911 Services

Current systems implementing mobile access are required to implement FCC-mandated emergence services, called E911 services, these typically consist of a positioning service as well as mechanisms to activate priority access in times of emergency. 

2.2.5.1 Location  Services

2.2.5.1.1 Definition and Characteristics

2.2.5.1.2 Requirements on MBWA

2.2.5.2 Priority Access

2.2.5.2.1 Definition and Characteristics

2.2.5.2.2 Requirements on MBWA

2.2.6 Messaging Services

These services are Data-Like services, but currently are not implemented as true “data services.”  Examples of these services are the current SMS offerings of GSM and CDMA2000 networks, as well as the “instant messaging” type services provided by independent service providers.

2.2.6.1 SMS Messaging

2.2.6.1.1 Definition and Characteristics

“Classic” SMS messaging was first described for 2G systems such as GSM and IS-95 and currently are implemented directly over the cellular infrastructure, without need of data communication networking infrastructure.  Several different variations of these services exist, to be described as part of this section.

2.2.6.1.2 Requirements

2.2.7 3G Service Application Extensions for MBWA

2.2.7.1 Definition and Characteristics

2.2.7.2 Requirements

3 System Reference Architecture

3.1 System Architecture

3.1.1 System Context Diagram

This section presents a high level context diagram of the MBWA technology, and how such technology will “fit into” the overall infrastructure of the network.  It should include data paths, wired network connectivity, AAA functionality as necessary, and inter-system interfaces.  Major System Interfaces should be included in this diagram.

3.1.2 MBWA-Specific Reference Model

To aid the discussion in this document and in the 802.20 specification, a strawman Reference Partitioning of the 802.20 functionality is shown in Figure 1.  This reference partitioning model is similar to those used in other 802 groups.

The 802.20 reference model consists of two major functional layers, the Data Link Layer (DLL) and the Physical Layer (PHY).

The Data Link Layer is functionally responsible for a mobile station’s method of gaining access to the over-the-air resource.  The Data Link Layer consists of the MAC Sublayer, and the MAC Management Sublayer.  The MAC Sublayer is responsible for the proper formatting of data, as well as requesting access to the over-the-air resource.  The MAC Management Sublayer is responsible for provisioning of MAC Layer Parameters and the extraction of MAC  monitoring information which can be of use in network management.

The Physical Layer consists of the Physical Layer Convergence Protocol, the Physical Medium Dependent, and the Physical Layer Management Sublayers.  The Physical Layer Convergence Protocol Sublayer is responsible for the formatting of data received from the MAC Sublayer into data objects suitable for over the air transmission, and for the deformatting of data received by the station.   The Physical Medium Dependent Sublayer is responsible for the transmission and reception of data to/from the over-the-air resource.  The Physical Layer Management sublayer is responsible for provisioning of the Physical Layer parameters, and for the extraction of PHY monitoring information which can be of use in network management. 
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Figure 1 – Reference partitioning

3.2 Definition of Interfaces

4 System Requirements

4.1 System Aggregate Data Rates – Downlink & Uplink

4.2 User Data Rates - – Downlink & Uplink

4.2.1 Peak User Data Rates

4.2.1.1 Definition and Characteristics

4.2.1.2 Requirements

4.2.2 Average User Data Rates

4.2.2.1 Definition and Characteristics

4.2.2.2 Requirements

4.3 Spectral Efficiency (bps/Hz/sector)

The 802.20 PAR indicates that the MBWA technology shall have a much greater spectral efficiency than “existing systems”.  This section defines the fundamentals of Spectral Efficiency in terms of “achievable” and “maximum” spectral efficiency and the necessary requirements for the concept of “much greater.”

4.3.1 Definition and Characteristics

4.3.2 Requirements

4.4 QOS

4.5 Number of Simultaneous Sessions

4.5.1 Definitions

4.5.2 Requirements

4.6 Packet Error Rate

4.7 System Link Budget

4.8 Air-link reliability

4.9 Max tolerable delay spread

4.10 Mobility 

4.11 Security

Network security in MBWA systems is assumed to have goals similar to those in cellular or PCS systems.  These goals are to protect the service provider from theft of service, and to protect the user’s privacy and mitigate against denial of service attacks.  Security for these systems is generally broken into Access control, privacy methods, billing and authorization.

4.11.1 Access Control 

4.11.1.1 Definitions and Characteristics

4.11.1.2 Requirements

4.11.2 Privacy Methods

4.11.2.1 Definitions and Characteristics

4.11.2.2 Requirements

4.11.3 Billing Considerations

4.11.3.1 Definitions and Characteristics

4.11.3.2 Requirements

4.11.4 Authorization 

4.11.4.1 Definitions and Characteristics

4.11.4.2 Requirements

4.12 OA&M

4.13 Signaling Requirements

A signaling system for MBWA is key to providing services over the system and tying these services into currently existing 2.5G and 3G infrastructure.  This section presents requirements for signaling channels, latencies and other items of interest.

4.13.1 Signaling Subchannels

4.13.1.1 Definition and Characteristics

4.13.1.2 Requirements

4.13.2 Signaling Subchannel Reliability

4.13.2.1 Definition and Characteristics

4.13.2.2 Requirements

4.13.3 Signaling Subchannel Latency and Data Rates

4.13.3.1 Definitions and Characteristics

4.13.3.2 Requirements

4.14 Handoff Support

Handoff methods are required in MBWA systems to facilitate providing continuous service for a population of moving Mobile Stations.  Mobile stations may move between cells, between systems, between frequencies, and at the higher layer between IP Subnets.  At the lowest layers, handoffs can be classified as either soft or hard handoffs, depending on whether there is a momentary service disruption or not.  Handoffs to and from 3G technology are assumed to be important in this context as well, since MBWA is being designed to co-exist with current 3G systems.

4.14.1 Soft Handoff

4.14.1.1 Definitions and Characteristics

4.14.1.2 Requirements

4.14.2 Hard Handoff

4.14.2.1 Hard Handoff Between Similar MBWA Systems

4.14.2.1.1 Definition and Characteristics

4.14.2.1.2 Requirements

4.14.2.2 Hard Handoff Between Frequencies

4.14.2.2.1 Definition and Characteristics

4.14.2.2.2 Requirements

4.14.2.3 Hard Handoff Between MBWA and 3G Systems

4.14.2.3.1 Definitions and Characteristics

4.14.2.3.2 Requirements

4.14.3 IP-Level Handoff

Regardless of the lower layer handoff types required, it is expected that a higher level handoff utilizing a mechanism such as Mobile IP will be required for MBWA systems.

4.14.3.1 Definitions and Characteristics

4.14.3.2 Requirements

5 Functional Requirements

5.1 Layer 1 RF/PHY

5.1.1 Duplexing – FDD & TDD

5.1.2 RF Channelization

5.1.2.1 Bands of Applicability

5.1.2.2 Spectral Masks

5.1.3 Link Budget

5.1.4 Spectral Efficiency

5.1.4.1 Definitions and Conditions

5.1.4.2 Requirements

5.1.5 Channel Characteristics

5.1.6 Adaptive Modulation

5.1.7 Adaptive Coding

5.1.8 Layer 1 to Layer 2 Inter-working

5.1.9 Mobility and PHY

5.1.10 Space-Time Processing hooks & Multiple Antenna Capabilities

5.1.11 Encryption

5.1.12 Antenna Configurations

5.2 Layer 2 MAC

5.2.1 MAC Modes of Operation

5.2.1.1 Random Access MAC

5.2.1.2 Polled MAC

5.2.2 Adaptive Coding

5.2.3 Scheduler
5.2.4 Quality of Service and The MAC

Many emerging service concepts such as multimedia applications, video on demand, and others require that data transmission and delivery performance be bounded to provide a good user experience.  To achieve this, there are many efforts in progress to define a Quality of Service “framework” and from that framework to define requirements to assure that such services can be offered.  This section is meant to capture relevant QoS work, and to derive appropriate requirements for the 802.20 technology.

5.2.4.1 Cos/QoS Matched-Criteria

Definition of Cos??

5.2.4.1.1 Protocol field mapping

5.2.4.1.2 Hardware mapping 

5.2.4.2 CoS/QoS Enforcement

5.2.4.2.1 Inter-packet delay variation

5.2.4.2.2 One-way, round-trip delay

5.2.4.2.3 Prioritization 

5.2.4.2.4 Error correction

5.2.4.2.5 Queuing

5.2.4.2.6 Suppression 

5.2.5 ARQ/Retransmission

5.2.6 MAC Error Performance

5.2.7 Latency

5.2.7.1 End to End Latency

5.2.7.2 End to End Latency Variation

5.2.8 Protocol Support
5.2.9 Addressing
5.2.10 Mobility and the MAC

As listed in the PAR, the 802.20 specification should provide robust communications under vehicular mobility conditions up to 250 Km/hr.  This section seeks to parameterize this requirement and to derive MAC layer requirements to meet the goal of a robust air interface in these mobility conditions.

5.2.10.1 Definitions and Characteristics

5.2.10.2 Requirements

5.2.11 MAC Complexity Measures

To make the MBWA technology commercially feasible, it is necessary the complexity is minimized at the MAC, consistent with the goals defined for the technologies.  This section defines complexity measures to be used in estimating MAC complexity.\

5.2.11.1 Definition and Characteristics

5.2.11.2 Requirements

5.2.12 Additional IP Offerings

5.3 Layer 3+ Support

6 References

Appendix A

Definition of Terms

Appendix B  

Unresolved issues

7 Coexistence and Interference Resistance

Since MBWA technology will be operative in licensed bands some of which are currently being utilized by other technologies, it is important that coexistence and interference issues be considered from the outset, unlike the situation in unlicensed spectrum where there is much more freedom of design.  Of particular interest is adjacent channel interference; if MBWA is deployed adjacent to any of a number of technologies, the development effort should evaluate potential effects.

Interference can be grouped as co-channel and adjacent channel interference; evaluation of all combinations of technologies likely to be encountered should be part of the 802.20 process.  Furthermore, 802.20 technology is described in the PAR to encompass both TDD and FDD techniques.  These should be evaluated separately, and requirements provided below.

7.1 5.1 Coexistence Scenarios

7.1.1 FDD Deployments

In this section, scenarios should be developed with 802.20 deployed as FDD, following the FDD “rules” for each of the 2G and 3G technologies likely to be encountered in practice.

7.1.1.1 802.20 and AMPS

7.1.1.2 802.20 and IS-95

7.1.1.3 802.20 and GSM

7.1.1.4 802.20 and LMR

7.1.1.5 802.20 and CDMA2000

7.1.1.6 802.20 and WCDMA

7.1.1.7 802.20 and 1xEVDO

7.1.1.8 802.20 and HSDPA

7.1.1.9 802.20 and 1xEV/DV

7.1.2 5.1.2 TDD Deployments

In this section, scenarios should be developed with 802.20 deployed as TDD, following any TDD “rules” for each of the 2G and 3G technologies likely to be encountered in practice.  Since the majority of existing technologies are deployed as FDD solutions, some new ground is being explored here, and it will be necessary to make sure that the 802.20 technology will not seriously impact the existing services.

7.1.2.1 802.20 and AMPS

7.1.2.2 802.20 and IS-95

7.1.2.3 802.20 and GSM

7.1.2.4 802.20 and LMR

7.1.2.5 802.20 and CDMA2000

7.1.2.6 802.20 and WCDMA

7.1.2.7 802.20 and 1xEVDO

7.1.2.8 802.20 and HSDPA

7.1.2.9 802.20 and 1xEV/DV

7.2 Adjacent Channel Interference

7.2.1 Definitions and Characteristics

7.2.2 Requirements

7.3 Co-channel Interference
7.3.1 Definitions and Characteristics
7.3.2 Requirements
7.4 TDD Interference in Traditionally FDD Bands
Since 802.20 is listed as being both TDD and FDD, it should be evaluated in a scenario where TDD 802.20 technology is deployed in a traditionally FDD frequency band.  802.20 should develop appropriate scenarios and requirements so that the new technology meets all necessary coexistence requirements that may be placed upon it.

7.4.1 Definition and Characteristics

7.4.2 Requirements
Interworking
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