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REQUEST FOR INPUT ON Broadband Wireless Access 
standards IN THE MOBILE SERVICE
Within the ITU-R, Working Party 8A (WP 8A) is responsible for systems in the Land Mobile Service except for IMT-2000.

Recommendation ITU-R F.1399 provides the recommended ITU-R definition for wireless access including specific definitions for Broadband Wireless Access (BWA) and Nomadic Wireless Access (NWA). Broadband Wireless Access is defined as wireless access in which connection(s) capabilities are higher than the primary rate (i.e., higher than 1 544 kbit/s).  Broadband Wireless Access includes mobile, nomadic and fixed applications.  Nomadic Wireless Access is defined as an application of wireless access in which the location of the end-user termination may be in different places but it must be stationary while in use.  Nomadic Wireless Access includes Narrowband, Wideband, and Broadband applications.  WP 8A understands that other definitions of these terms exist outside the ITU-R.

WP 8A has received several input contributions on development of one or more recommendations addressing Broadband Wireless Access as well as technical characteristics of Broadband Wireless Access systems for sharing and interference analyses. The output documents from consideration of these input contributions are contained in 3 documents; a working document toward preliminary draft new Recommendation M.[8A/BWA], a working document toward preliminary draft new Recommendation M.[8A/NBWA], and a working document toward a preliminary draft new Report M.[lms.char-bwa].  In addressing liaison and collaboration with other organizations, the ITU-R is aware that a number of organizations dealing with Radiocommunications standardization exist
.  The ITU-R is also aware that such organizations have the potential for identifying, defining and proposing solutions of particular problems of interest to the Radiocommunication Study Groups and for assuming responsibility for maintaining standards for such systems. 

WP 8A is soliciting information on radio interface standards for Broadband Wireless Access systems operating in the Mobile Service for possible inclusion (by reference) in ITU-R Recommendation(s) as well as input on the structure and organization of these draft documents.  The specific information being requested for each document is contained below with an explanation of the scope of work under which each is being developed.  The order of presentation on each document does not imply any specific order or priority.  WP 8A has made no final determination on how to address the issues presented in the working documents toward preliminary draft new Recommendations.

In providing comments to a proposed Recommendation it is important to understand the ITU-R definition of a Recommendation. An ITU-R Recommendation
 is an answer to a Question or part(s) of a Question which, within the scope of existing knowledge and studies, gives specifications, data or guidance; the recommended way or ways of undertaking a specified task; or a recommended procedure or procedures for a specified application and which is considered to be sufficient to serve as a basis for international cooperation in a given context in the field of radiocommunications.

Question ITU-R 212-2/8
Question ITU-R 212-2/8 was assigned to WP 8A and addresses “Nomadic Wireless Access systems including radio local area networks for mobile applications.”  This question seeks to answer several specific issues focusing on the technical and spectrum issues involving implementing Nomadic Wireless Access, including radio local area networks, in the mobile service.  These range from operational and technical characteristics of Nomadic Wireless Access systems in the mobile service to frequency sharing or compatibility criteria between Nomadic Wireless Access systems and other radio services.  

The working document toward preliminary draft new Recommendation M.[8A/NBWA] addressing “A broadband wireless metropolitan area network Radio interface standard[s] for nomadic access systems in the mobile service operating below 6 GHz” (Attachment 1) seeks to answer the question contained in Question ITU-R 212-2/8:  What are the operational and technical characteristics of Nomadic Wireless Access systems for mobile applications?  Contributions should take into account the proposed working document toward preliminary draft new Recommendation M.[8A/BWA] on radio interface standards for Broadband Wireless Access systems in the mobile service operating below 6 GHz (Attachment 2).
Draft new Question M.[8A/BWA]

WP 8A has developed a draft new Question M.[8A/BWA] addressing “broadband wireless access systems for the mobile service.”  This question seeks to answer several specific issues focusing on the technical and spectrum issues involving implementing Broadband Wireless Access in the mobile service.  These range from operational and technical characteristics of Broadband Wireless Access systems in the mobile service, including radio interface standards to frequency sharing or compatibility criteria between Broadband Wireless Access systems and other radio services.  This question addresses the larger category of Broadband Wireless Access for the mobile service.

The working document toward preliminary draft new Recommendation M.[8A/BWA] addressing “Radio interface standards for Broadband Wireless Access systems in the mobile service operating below 6 GHz” (Attachment 2) seeks to answer the Draft New Question M.[8A/BWA]:  What are the applicable radio interface standards for Broadband Wireless Access systems in the mobile service?  Contributions should take into account the proposed working document toward preliminary draft new Recommendation M.[8A/NBWA] on radio interface standards for Nomadic Broadband Wireless Access systems in the mobile service operating below 6 GHz (Attachment 1).

Working Document towards a preliminary draft new Report M.[lms.char-bwa]
At the September 2005 meeting of WP 8A, two input contributions on characteristics of Broadband Wireless Access systems were received.  This work was seen as complementary to, but separate from, that being addressed by the two working documents toward preliminary draft new Recommendations discussed in the paragraphs above.  These contributions were combined into a single working document shown in Attachment 3.  

This document is a working document toward preliminary draft new Report on characteristics of Broadband Wireless Access systems operating in the mobile service for frequency sharing and interference analyses.  Specifically, WP 8A is soliciting comments on the essential operational and technical characteristics to be used in sharing and interference analyses.
Attachment 1:
Annex 12 to Doc. 8A/277 – Working document towards preliminary draft new recommendation ITU-R M.[8A/NBWA] “A broadband wireless metropolitan area network radio interface standard[s] for nomadic access systems in the mobile service operating below 6 GHz.”
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Attachment 2:
Annex 13 to Doc. 8A/277 – Working document towards Preliminary Draft New Recommendation ITU-R M.[8A/BWA] “Radio interface standards for broadband wireless access systems in the mobile service operating below 6 GHz.”
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Attachment 3:
Annex 09 to Doc. 8A/277 – Working document towards a PDN Report M.[LMS.CHAR-BWA] on Characteristics of Broadband Wireless Access systems operating in the Mobile Service for frequency sharing and interference analyses.

[image: image3.emf]C:\Documents and 
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Submission of inputs:
Please send any inputs/comments you may have on the above topics to Mr. Colin Langtry, ITU-R Study Group 8 Counsellor (colin.langtry@itu.int) by 13 March 2006.
_______________
�� WP 8A recognizes the relevant � HYPERLINK "http://portal.etsi.org/docbox/workshop/gsc/GSC10_Closing_Plenary/gsc10_closing_29%20Communique%20and%20Resolutions.zip" ��Resolutions of GSC-10�, in particular:


	Resolution GSC-10/06: (GRSC) Global Radio Standards Collaboration on Wireless Access Systems including Radio Local Area Networks and Ad Hoc Networking, particularly for systems providing Broadband Wireless Access.


	Resolution GSC-10/03: (Joint) Broadband Services in rural and remote areas.


� 	When Recommendations provide information on various systems relating to one particular radio application, they should be based on criteria relevant to the application, and should include, where possible, an evaluation of the recommended systems, using those criteria. In such cases, the relevant criteria and other pertinent information are to be determined, as appropriate, within the Study Group.
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Annex 13 to Working Party 8A Chairman’s Report


working document towards preliminary draft new recommendation itu-R M.[8A/bwa]


Radio interface standards for broadband wireless access systems 
in the mobile service operating below 6 GHz


(Draft New Question ITU-R [8a-BWA])


1
Introduction


This Recommendation recommends specific standards for broadband wireless access (BWA)
 systems in the mobile service for international use. These specific standards are composed of common specifications developed by Standards Development Organizations (SDO). Using this recommendation, manufacturers and operators should be able to determine the best standards for their needs. 


These standards support a wide range of applications in urban, suburban and rural areas for both generic Internet-type data and real-time data, including applications such as voice and videoconferencing.  Although the recommends points to some standards previously designated for IMT-2000, in the context of this Recommendation these standards are included based on their applicability to Broadband Wireless Access in the mobile service.

2
Scope


This Recommendation identifies specific radio interface standards for BWA systems in the mobile service operating below 6 GHz. 

This Recommendation is not intended to deal with the identification of suitable frequency bands for BWA systems, nor any regulatory issues. 


3
Related ITU Recommendations


The existing Recommendations that are considered to be of importance in the development of this particular Recommendation are as follows:


Recommendation ITU-R F.1399: Vocabulary of terms for wireless access.


[Preliminary draft new] Recommendation ITU-R F.[9B/BWA]: Radio interface standards for broadband wireless access systems in the fixed service operating below 66 GHz (Annex 6 to Document 9B/83).


Recommendation ITU-R M.1450: Characteristics of broadband radio local area networks. 


Recommendation ITU-R M.1678: Adaptive antennas for mobile systems


4
Acronyms and abbreviations


		AN

		Access Network



		AT

		Access Terminal



		ATM

		Asynchronous Transfer Mode



		BCCH

		Broadcast Control Channel



		BSR

		Base Station Router



		BWA

		Broadband Wireless Access



		CDMA

		Code Division Multiple Access



		CL

		Connection Layer



		C-plane

		Control Plane



		EGPRS

		Enhanced General Packet Radio Service



		FC

		Forward Channel



		FCC

		Forward Control Channel



		FDD

		Frequency Division Duplex



		FEC

		Forward Error Correction



		GERAN

		GSM Edge Radio Access Network



		GPRS

		General Packet Radio Service



		GPS

		Global Positioning System



		HC-SDMA

		High Capacity-Spatial Division Multiple Access



		I-CDMA

		Internet Code Division Multiple Access



		IP

		Internet Protocol



		LAC

		Link Access Control



		LAN

		Local Area Network



		MAC

		Medium Access Control 



		MAN

		Metropolitan Area Network



		MCSB

		Multi-Carrier Synchronous Beamforming



		MIMO

		Multiple input multiple output



		NLOS

		Non-Line of Sight



		OSI

		Open Systems Interconnection



		PDCP

		Packet Data Convergence Protocol



		PLP

		Physical Layer Protocol 



		QoS

		Quality of Service



		RLC

		Radio Link Control



		RLP

		Radio Link Protocol



		RAC

		Reverse Access Channel



		RTC

		Reverse Traffic Channel



		SC

		Single Carrier



		SL

		Security/Session/Stream Layer



		SNP

		Signalling Network Protocol



		SDO

		Standards Development Organization



		TCC

		Traffic Code Channels



		TDD

		Time Division Duplex



		TDMA

		Time Division Multiple Access



		U-plane

		User Plane



		WirelessMAN

		Wireless Metropolitan Area Network



		WWINA

		Wireless Wideband Internet Access





5
Noting

That Recommendation ITU-R M.1450 recommends broadband radio local area networks standards.


That [draft new] Recommendation ITU-R F.[9B/BWA] recommends radio interface standards for broadband wireless access systems in the fixed service operating below 66 GHz.


6
The Radiocommunication Assembly recommends

the radio interface standards in Annexes 1-3 for BWA systems in the mobile service operating below 6 GHz. (see Note 1).


NOTE 1 – Other radio interfaces used for BWA systems that differ from the ones referenced in the Annexes, including future versions of the standards referenced in Annexes 1-3, could be addressed in the future in the ITU-R following the procedures of Resolution ITU-R 1-4.

Annex 1 (to Annex 13 to Doc. 8A/277)

IEEE Radio interface standards for broadband
wireless access (BWA) systems in the mobile service


1
Overview of the radio interface


Depending on the frequency band and implementation details, an access system built in accordance with this standardized radio interface can support a wide range of applications, from enterprise applications to residential applications in urban, suburban and rural areas. This radio interface can also be applied to other applications, such as for backhaul network applications. The specification could easily support both generic Internet-type data and real-time data, including applications such as voice and videoconferencing.


This type of system is referred to as a wireless metropolitan area network (WirelessMAN). The word “metropolitan” refers not to the application but to the scale. The design is primarily oriented toward outdoor applications. The architecture for this type of system is primarily point-to-multipoint, with a base station serving subscribers in a cell that can range up to tens of km. Portable terminals such as laptop and notebook computers support mobile and nomadic wireless access. 


The radio interface supports a variety of channel widths and operating frequencies, providing a peak spectral efficiency of up to 4 bits/s/Hz.


The radio interface includes a physical layer (PHY) as well as a medium-access control layer (MAC). The MAC is based on demand-assigned multiple access in which transmissions are scheduled according to priority and availability. This design is driven by the need to support carrier-class access to public networks, both Internet protocol (IP) and asynchronous transfer mode (ATM), with full quality-of-service (QoS) support.


The MAC supports several PHY specifications, depending on the frequency bands of interest and the operational requirements. In particular, the alternatives include, typically, below 6 GHz:


i)
WirelessMAN-OFDM: this specification is based on orthogonal frequency-division multiplexing (OFDM).


ii)
WirelessMAN-OFDMA: this specification is based on orthogonal frequency-division multiple access (OFDMA).


iii)
WirelessMAN-SCa: this specification uses single‑carrier transmission.


The SDOs define profiles for the recommended interoperability parameters. IEEE 802.16 profiles are included in the main standards document.


2
Detailed specification of the radio interface

IEEE Draft P802.16e

[Draft] IEEE Standard for local and metropolitan area networks Part 16: Air Interface for Fixed and Mobile Broadband Wireless Access Systems – Amendment for Physical and Medium Access Control Layers for Combined Fixed and Mobile Operation in Licensed Bands.


Abstract: This Amendment updates and expands IEEE Standard 802.16-2004 to allow for mobile stations. 


Scope: This document provides enhancements to IEEE Standard 802.16-2004
 to support stations moving at vehicular speeds and thereby specifies a system for combined fixed and mobile broadband wireless access. Functions to support higher layer handover between base stations or sectors are specified. Operation is limited to licensed bands suitable for mobility below 6 GHz. The fixed IEEE Standard 802.16-2004 subscriber capabilities are not compromised.

[Editor’s Note: A copy of the current draft has been provided to the BR (SG 8 counselor) so that it can be made available to members for review purposes as needed. The document will be attached electronically to the document to be submitted to SG 8 for adoption.]


Annex 2 (to Annex 13 to Doc. 8A/277)

TIA Radio interface standards for broadband
wireless access (BWA) systems in the mobile service


1
Overview of the radio interface


TIA-2000.1-D, Introduction to cdma2000® Spread Spectrum Systems (2004)

TIA-2000, the latest version being TIA-2000.1-D, “Introduction to cdma2000® Spread Spectrum Systems (2004),” was developed by Engineering Subcommittee TR-45.5, Spread Spectrum Digital Technology -- Mobile and Personal Communications Standards. The air interface described in 
TIA-2000.1-D supports combined fixed and mobile broadband wireless access (up to vehicular speeds) and provides excellent coverage capability, voice services and data services up to 3.1 Mbps on the downlink and 1.8 Mbps on the uplink, depending on mobility level. 


The cdma2000
 family of wireless standards (i.e., 1xEV) as defined in TIA-2000.1-D specifies an inherently secure spread spectrum radio interface that uses code division multiple access (CDMA) technology, including core air interface, minimum performance and service specifications. Since these specifications are designed to operate in a cellular-type network architecture with large numbers of cells in a frequency reuse scheme of N=1, they provide excellent overall capacity and spectral efficiency (in bits/second/Hz). This type of system and access solution is utilized in a number of regions of the world for multiple types of wireless cellular-type network architecture deployments involving fixed to mobile Broadband Wireless Access (BWA) services across Metropolitan and Wide Area Networks, with a high degree in interconnectivity to other network types and services.

2
Detailed specification of the radio interface

TIA-2000.1-D, Introduction to cdma2000® Spread Spectrum Systems (2004)


Abstract: The document, TIA-2000.1-D, was developed in TIA TR45.5 and published 
March, 2004. The technology and technical requirements detailed in TIA-2000.1-D form 
a compatibility standard for CDMA-based systems, ensuring that a mobile station or terminal can obtain service within a system deployed in accordance with the referenced standards, utilizing 
a 1.25 MHz channel. The air interface described in TIA-2000.1-D supports combined fixed and mobile broadband wireless access (up to vehicular speeds) and provides excellent coverage capability, voice services and data services up to 3.1 Mbps on the downlink and 1.8 Mbps on the uplink, depending on mobility level. This evolution-oriented technology, known as cdma2000, utilizes a 1.25 MHz channel to provide high system capacity and flexibility. 


Scope: The following specifications have also been published in 2004 and are part of the cdma2000 family of standards, as introduced in TIA-2000.1-D: 


•
TIA-2000.1-D, “Introduction to cdma2000® Spread Spectrum Systems.”

•
TIA-2000.2-D, “Physical Layer Standard for cdma2000® Spread Spectrum Systems - Release D.” The document provides a specification for land mobile wireless systems based upon cellular-type wireless principles provides the physical layer of the cdma2000 technology’s multi-carrier mode air interface and includes the capabilities of TIA Standard TIA/EIA-95-B. Additionally, this document also describes the time reference used in the system and the tolerance used throughout.

•
TIA-2000.3-D, “Medium Access Control (MAC) Standard for cdma2000® Spread Spectrum Systems - Release D.” This standard defines the cdma2000 MAC sublayer; providing the detailed definitions of all component entities within the MAC Sublayer, the service interfaces, primitives exchanged between entities within the MAC Sublayer, and the service interfaces and primitives exchanged between the MAC Sublayer and other layers in the cdma2000 family of standards. This document also prescribes the normative procedures for the behavior of the MAC Sublayer entities.

•
TIA-2000.4-D, “Signaling Link Access Control (LAC) Standard for cdma2000® Spread Spectrum Systems - Release D.” This standard defines the layer 2 LAC signalling protocol architecture and functionality used to provide the transport and delivery of layer 3 signalling messages over cdma2000 radio channels. 


•
TIA-2000.5-D, “Upper Layer (Layer 3) Signaling Standard for cdma2000® Spread Spectrum Systems.” This document describes the signalling requirements for cdma2000-analog dual-mode mobile stations operating in the cdma2000 mode and describes the requirements for cdma2000 base stations. The document also defines terms and numeric indications utilized and describes the time reference used in the system and the tolerance used throughout.

•
TIA-2000.6-D, “Analog Signaling Standard for cdma2000® Spread Spectrum Systems.” This document describes the signalling requirements for cdma2000-analog dual-mode mobile stations operating in the analog mode; including the requirements for analog base stations, for cdma2000-analog dual-mode mobile stations on the reverse analog control channel, cdma2000-analog dual-mode mobile station requirements for use of the optional extended protocol, and the base station requirements for the reverse analog control channel and base station requirements for use of the optional extended protocol. 

General architecture


Figure 1 depicts the general architecture of cdma2000, as defined in TIA-2000.1-A. The physical layer is specified in TIA-2000.2-D, the MAC in TIA-2000.3-D, the LAC in TIA-2000.4-D, and upper layer signalling in TIA-2000.5-D. Development of the cdma2000 family of standards has, to the greatest extent possible, adhered to the architecture by specifying different layers in different standards.


Figure 1


cdma2000 Architecture
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Protocol architecture and layers


The cdma2000 air interface has been layered, with interfaces defined for each layer, and for each protocol within each layer. This allows future modifications to a layer or to a protocol to be isolated.


Figure 2 describes the layering architecture for the air interface. Each layer consists of one or more protocols that perform the layer’s functionality. Each of these protocols can be individually negotiated.


Figure 2


cdma2000 (TIA-2000) Air interface layering architecture
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The protocols and layers specified in Figure 2 above, include:


–
Application Layer: The Application Layer provides multiple applications. It provides the Default Signaling Application for transporting air interface protocol messages.  It also provides the Default Packet Application for transporting user data.


–
Stream Layer: The Stream Layer provides multiplexing of distinct application streams.  The Default Stream Protocol provides four streams. Stream 0 is dedicated to signaling and defaults to the Default Signaling Application . Stream 1, Stream 2, and Stream 3 are not used by default. The Generic Virtual Stream Protocol provides 255 virtual streams to which applications may be bound.


–
Session Layer: The Session Layer provides address management, protocol negotiation, protocol configuration and state maintenance services. 


–
Connection Layer: The Connection Layer provides air link connection establishment and maintenance services. 


–
Security Layer: The Security Layer provides authentication and encryption services.


–
MAC Layer: The Medium Access Control (MAC) Layer defines the procedures used to receive and to transmit over the Physical Layer. 


–
Physical Layer: The Physical Layer provides the channel structure, frequency, power output, modulation, and encoding specifications for the Forward and Reverse Channels.


Each layer may contain one or more protocols. Protocols use signaling messages or headers to convey information to their peer protocols at the other side of the air-link.  When protocols and applications send messages, they use the Signaling Network Protocol (SNP) to transmit these messages.


3
Overview of the radio interface


TIA-856-A, cdma2000® High Rate Packet Data Air Interface Specification (2004)


TIA-856, the latest version being TIA-856-A, “cdma2000® High Rate Packet Data Air Interface Specification (2004),” was also developed by TIA Engineering Subcommittee TR-45.5 and provides requirements that form a compatibility standard for high rate packet data systems (HRPDs) involving fixed to vehicular wireless mobility services.  The TIA-856-A (i.e., EV-DO) standard is 
a packet-data only system with a simpler network architecture where the radio access network connects directly to the Internet. These requirements ensure that a compliant access terminal can obtain service through any access network conforming to this standard. The TIA-856-A standard is compatible to the TIA-2000.1-D defined family of standards and incorporates a similar, but separate, air interface to allow for an evolutionary path of deployment.


The TIA-856-A standard is a leading edge technology that provides high data rates, high system capacity (1.25 MHz channel), and a high level of QoS support for low latency packet applications. Additionally, the robust physical layer enables rich applications, services and QoS support; with low latency to allows for a high performance of delay sensitive applications such as push-to-talk, instant messaging and VoIP. Additionally, this standard achieves the same data rates as defined in TIA-2000.1-D (forward link of 3.1 Mbps peak/reverse link of 1.8 Mbps) across the same 1.25 MHz channel and can also be utilized for broadband packet-data wireless mobility, from fixed to vehicular applications, across Metropolitan and Wide Area Networks, with a high degree in interconnectivity to other network types and services. As is the case with the base standard 
TIA-2000.1-D, TIA-856-A includes a number of companion standards which provide various services and provide performance and testing requirements, thus defining the network.


The technology, as defined in the base standards TIA-2000.1-D and TIA-856-A standards, are also considered for PDNR ITU-R F.[9B/BWA], Radio interface standards for broadband wireless access systems in the fixed service operating below 66 GHz. Numerous companion standards available provide various services, performance and testing requirements that defines the network.


The base station is subject to different compatibility requirements than the mobile station.  Radiated power levels, both desired and undesired, are fully specified for mobile stations, in order to control the RF interference that one mobile station can cause another.  Base stations are fixed in location and their interference is controlled by proper layout and operation of the system in which the station operates.  Those wishing to deploy systems compliant with this standard should also take notice of the requirement to be compliant with the applicable rules and regulations of local administrations.

Summaries of the TIA standards can be viewed and copies obtained at:  http://www.tiaonline.org/standards/search_n_order.cfm (Search terms: “TIA-2000.1-D” and 
“TIA-856-A”, respectively).


4
Detailed specification of the radio interface

TIA-856-A, cdma2000® High Rate Packet Data Air Interface Specification (2004) 


Abstract: The document, TIA-856-A, was developed in TIA TR45.5 Subcommittee on Spread Spectrum Digital Technology and published April, 2004. This specification is primarily oriented toward requirements necessary for the design and implementation of access terminals within cdma2000 high rate packet data systems (HRPDs). Such systems are designed for applications such as Voice over IP (VoIP), desktop-quality applications on mobile devices, streaming audio and video content for mobility or nomadic users, and always-on, high speed Internet access. This standard defines a set of interfaces for communications between protocols in the same entity and between 
a protocol executing in one entity and the same protocol executing in the other entity.  Protocols in this specification have four types of interfaces: Header and messages, commands, indications and public data.


Scope: This TIA-856-A document provides requirements that form a compatibility standard for cdma2000 high rate packet data systems (HRPDs). These requirements utilize an All-IP infrastructure for the EV-DO Radio Access Network and ensure that a compliant access terminal can obtain service through any access network conforming to this standard. This specification includes provisions for future service additions and expansion of system capabilities, and an architecture that permits such expansion without the loss of backward compatibility to older access terminals and TIA-2000.1-D defined systems. Note that an enhancement addendum is in balloting process and publication expected 2005 as TIA-856-A-1 [E].

The EV-DO solution offers broadband mobile data available to operators as a mobile data-only system for overlay and green-field systems or as an upgrade to existing cdma2000 base stations. The spectrum that is freed up by deploying with a 1.25 MHz CDMA channel system can now be used to deploy the second stage of the evolution, known as EV-DO and defined in TIA-856-A. 
The first stage of the evolution involves TIA-2000, including 1xRTT and 1xEV. As was mentioned, Greenfield wireless carriers and carriers that operate GSM or TDMA networks can deploy 
TIA-856-A (EV-DO) as an overlay network, to offer cost-effective mobility-oriented BWA to laptops, PDAs, and other access devices; also for a wide-range of Telematics applications.


A deployment of TIA-856-A defined systems provides the bandwidth to support desktop-quality applications on mobile devices, from phones and PDAs to laptop computers. A few examples of services that can be offered are:


•
Anytime, anywhere, access to corporate intranets and databases over VPNs 


•
Streaming audio and video content for mobile users


•
Nomadic, always-on, high speed Internet access.


5
Overview of the radio interface


ANSI/TIA-136-370-A-2004, TDMA - Third Generation Wireless - Enhanced General Packet Data Service (EGPRS-136)


This standard provides an overview of the TDMA Packet-Data Service called Enhanced General Packet Radio Service for TIA/EIA-136. The document describes the integration of the TIA/EIA-136 air interface with the General Packet Data Service, supporting broadband
 wireless mobility services. Enhanced General Packet Radio Service for TIA/EIA-136 is also referred to as EGPRS-136. TIA/EIA-136-370-A was developed by Engineering Committee TR-45.3.2, the Data Services Working Group of TIA TR-45.3, TDMA Wireless Standards Subcommittee, and published 
January, 2004. The objective of the new EGPRS technology is to increase data transmission rates, spectrum efficiency and to facilitate new applications and increased capacity for mobile use. This document and the TIA-136 family of standards also reference associated publications developed by ETSI (European Telecommunications Standards Institute). This standard constitutes a technology option that relates to GSM/EDGE Radio Access Network (GERAN).


6
Detailed specification of the radio interface

ANSI/TIA-136-370-A-2004, TDMA - Third Generation Wireless - Enhanced General Packet Data Service (EGPRS-136) 


Abstract: This standard provides an overview of the TDMA Packet-Data Service called Enhanced General Packet Radio Service for TIA/EIA-136. The document describes the integration of the TIA/EIA-136 air interface with the General Packet Data Service, supporting broadband wireless mobility services.

Scope: The Enhanced GPRS-136 standard integrates the TIA-136 TDMA air interface with the General Packet Radio Service (GPRS). EGPRS-136 supports a packet data service on a 200-kHz air interface and allows the service subscriber to send and receive data in an end-to-end packet mode, without utilizing network resources in circuit mode. This flexibility enables the efficient use of network resources for packet data applications. Specifically, a new modulation technique and error-tolerant transmission methods, combined with improved link adaptation mechanisms, make higher EGPRS data rates possible. This is the key to increased spectrum efficiency and enhanced applications, such as mobile wireless Internet access, e-mail and file transfers up to a level supported by basic ITU/3G defined pedestrian mobility rates. In addition to the packet data service available with EGPRS-136, an EGPRS-136 mobile subscriber shall also have the capability to receive existing TIA/EIA-136 and TIA/EIA-41 services (e.g., circuit switched voice services, and short messaging services), provided the subscriber’s mobile station supports both circuit-mode and packet-mode. This standard relates to GSM/EDGE Radio Access Network (GERAN).


Related standards to consider and consult with regard to implementation of this technology:


•
ANSI/TIA-136-377-A-2004, TDMA - Third Generation Wireless - Enhanced General Packet Data Service (EGPRS-136) Interface Specification


This document lists the layer-3 procedures and messages applicable to the Gs interface in a EGPRS-136 network or system.


•
ANSI/TIA-136-376-A-2004, TDMA - Third Generation Wireless - Enhanced General Packet Data Service (EGPRS-136) Mobility Management (MM)



This document lists the layer-3 procedures and message applicable to the Gs interface.



This document is part of ANSI/TIA/EIA-136 Rev C.


Summaries of the TIA standards can be viewed and copies obtained at:  http://www.tiaonline.org/standards/search_n_order.cfm

Annex 3 (to Annex 13 to Doc. 8A/277)

ATIS WTSC Radio interface standards for broadband
wireless access (BWA) systems in the mobile service


1
ATIS WTSC Wireless Wideband Internet Access (WWINA) and other Standards


The Wireless Technologies and Systems Committee (WTSC, formerly T1P1) of the Alliance offor Telecommunications Industry Solutions (ATIS), an ANSI-accredited standards development organization, has developed three American National Standards (ANS) that adhere to its adopted requirements for Wireless Wideband Internet Access (WWINA) systems as well as other standards applicable to Nomadic wireless access. The WWINA air interface standards enable wireless portability and nomadic roaming subscriber services that complement the DSL and cable modem markets.  These systems are optimized for high-speed packet data services that operate on 
a separate, data-optimized channel. The WWINA requirements specify a non-line-of-sight wireless internet air interface for full screen, full performance multimedia devices. 


These air interfaces provide for portable Access Terminal (AT) devices with improved performance when compared to other systems that are targeted for high-mobility user devices.  More specifically, the WWINA air interfaces optimize the following performance attributes:


•
System data speeds


•
System coverage/range


•
Network capacity


•
Minimum network complexity


•
Grade-of-Service and Quality-of-Service management


T1.723-2002 I-CDMA Spread Spectrum Systems Air Interface Standard 


2
Overview of the radio interface


The I-CDMA (Internet Code Division Multiple Access) standard uses CDMA technology operating at a chip rate of 1.2288 Mcps and using frequency assignment of 1.23 MHz similar to commercial CDMA cellular systems.  QPSK/BPSK modulation along with Turbo Product Code (TPC) and BCH forward error correction and ARQ protocol ensure robust data delivery.  Channel rasters of 12.5 KHz, 25 KHz, 30KHz or 50 KHz are used to derive the centre channel transmit and receive frequencies to provide compatibility with current cellular FDD frequency assignments.


3
Detailed specifications of the radio interface


The I-CDMA radio interface consists of three layers which follow the OSI model.  These layers are the Physical layer, the Link layer comprising LAC and MAC, and the Network layer:


The physical layer sends and receives packet data segments from the link layer.  It provides Forward Error Correction (FEC) coding, interleaving, orthogonalization and spreading to allow Code Division Multiple Access, and modulation.


The Link layer contains two sublayers: Media Access Control (MAC) and Link Access Control (LAC).  The MAC layer is responsible managing the Physical Layer resources for Data Services.  The LAC layer is responsible for initiation of a link layer connection between the AT and the BSR (Base Station router).  The Link layer is responsible for segmentation and reassembly, Data Services, and ARQ error recovery.


The Network layer receives user payload in the form of IP packets and processes those packets to and from the Link Layer.  The Network layer communicates to its peer entity over the I-CDMA radio interface to provide the setup and control of the network layer functions.  It provides AT configuration and management, connection maintenance, device authentication, user authentication support.  The Network layer also provides QoS support, Session services and mobility support via Mobile IP.


ATIS-0700001.2004  MCSB Physical, MAC/LLC, and Network layer Specification


4
Overview of the radio interface


The MCSB (Multi-Carrier Synchronous Beamforming) standard uses a combination of CDMA technology and smart antennas to achieve a point to multipoint system with enhanced transmission quality in order to achieve broadband data rates in non-line of sight (NLOS) environments.


5
Detailed specifications of the radio interface


The MCSB radio interface consists of three layers which follow the OSI model.  These layers are the Physical layer, the data link layer comprising LLC and MAC, and the network layer:


		Layer

		Function



		Network Layer (L3)

		Packet Classification/Prioritization, Bridging, OA&M



		Data Link (L2)

		LLC: Segmentation/Reassembly, Resource Management, Selective retransmission error recovery



		

		MAC: Segmentation/Reassembly, Resource Management, Forward error correction



		Physical (L1)

		Channelization, CDMA Spreading, Modulation, Power control, Synchronization





As shown in the table above, the Physical Layer defines modulation, multiplexing, Time Division Duplex (TDD) framing, power control, and timing synchronization.  It treats both circuit-switched and packet-switched data in the same way.


The Data Link layer contains two sublayers: Media Access Control (MAC) and Logic Link Control (LLC).  The MAC layer is responsible for channel assignment, reassignment, release, and processing of data packets.  The LLC layer processes both circuit-switched and packet-switched data.  The LLC for circuit-switching packs and unpacks the control signal packets, processes them, and sets up the voice connection with an appropriate vocoder channel.  The LLC for packet-switching implements the data framing and the Selective Retransmission error recovery Protocol.


The Network layer performs packet classification/prioritization, Ethernet bridging, and Operation, Administration and Maintenance (OA&M) messaging, and is the interface to the core network.


The radio interface utilizes subcarriers of 500KHz for the traffic/access/broadcast channels, while the sync channel utilizes subcarriers of 1 MHz.  Therefore using a 5 MHz bandwidth, 10 subcarriers can be accommodated for the traffic/access/broadcast channels or 5 subcarriers for the sync channels.  Each subcarrier has the capability of accommodating up to 32 Traffic code channels (TCC).


Reed-Solomon forward error correction coding is used and the data stream is modulated using QPSK, 8PSK, 16QAM, or 64QAM.  The data in each TCC are combined and then combined with other code channels for summation.


The Reverse traffic channel can utilize a maximum of 2 or 4 contiguous sub-carriers.


A frame period of 10ms is used with a total number of symbols of 125 contained in the frame (including uplink and downlink).  The forward traffic can occupy 55+n*7 symbols while the resulting reverse traffic occupies 55-n*7 symbols where n can range from 0 (symmetric) to 7.


ATIS-700004.200x  High Capacity-Spatial Division Multiple Access (HC-SDMA)


6
Overview of the radio interface


Based on commercially proven technology, the HC-SDMA standard specifies the radio interface for a wide-area mobile broadband system, offering a combination of high speed, wide range and high base-station capacity.   HC-SDMA uses Time Division Duplex (TDD) and Adaptive Antenna (AA) technologies, along with multi-antenna spatial processing algorithms to produce a highly spectrally efficient mobile communications system that can provide a mobile broadband service deployed in as little as a single (unpaired) 5 MHz band of spectrum licensed for mobile services.  HC-SDMA systems are designed to operate in licensed spectrum below 3 GHz, which is the best suited for mobile applications offering full mobility and wide area coverage.  Because it is based on TDD 


technology and does not require symmetrical paired bands separated by an appropriate band gap or duplexer spacing, systems based on the HC-SDMA standard can easily be re-banded for operation in different frequency bands.

7
Detailed specifications of the radio interface


The HC-SDMA air interface has a TDD/TDMA structure whose physical and logical characteristics have been chosen for the efficient transport of end-user IP data and to extract maximum benefit from adaptive antenna processing.  The physical aspects of the protocol are arranged to provide spatial training data, and correlated uplink and downlink interference environments, for logical channels amenable to directive transmission and reception such as traffic channels.  Conversely, channels not amenable to directive processing, such as paging and broadcast channels have smaller payloads and receive a greater degree of error protection to balance their links with those of the directively processed channels.  Adaptive modulation and channel coding, along with uplink and downlink power control, are incorporated to provide reliable transmission across a wide range of link conditions.  Modulation, coding and power control are complemented by a fast ARQ mechanism to provide as reliable link as is possible in a mobile wireless setting.  Fast, low-overhead make-before-break inter-cell handover is also supported.  Authentication, authorization, and privacy for the radio access link is provided by mutual authentication of the terminals and access network, and by encryption.


The HC-SDMA air interface has three layers designated as L1, L2, and L3. 

Table 1 describes the air interface functionality embodied in each layer.  Each layer’s features are briefly described below; more detailed overviews of key aspects are described in subsequent sections of this document.


Table 1

Air interface layers

		Layer

		Defined properties



		L1

		Frame and burst structures, modulation and channel coding, timing advance



		L2

		Reliable transmission, logical to physical channel mapping, bulk encryption



		L3

		Session management, resource management, mobility management, fragmentation, power control, link adaptation, authentication





Table 2 summarizes the key elements of the HC-SDMA air interface.


Table 2

Summary of the basic elements of the HC-SDMA air interface


		Quantity

		Value



		Duplex Method

		TDD



		Multiple Access Method

		FDMA/TDMA/SDMA



		Access Scheme

		Collision sense/avoidance, centrally scheduled



		Carrier Spacing

		625 kHz



		Frame Period

		5 ms



		User Data Rate Asymmetry

		3:1 down:up asymmetry at peak rates



		Uplink Time Slots

		3



		Downlink Time Slots

		3



		Range

		> 15 km



		Symbol Rate

		500 kbaud/sec



		Pulse shaping

		Root raised cosine



		Excess channel bandwidth

		25%



		Modulation and coding

		- Independent frame-by-frame selection of uplink and downlink constellation + coding.


- 8 uplink constellation + coding classes


- 9 downlink constellation + coding classes


- Constant modulus and rectangular constellations



		Power Control

		Frame-by frame uplink and downlink open and closed loop 



		Fast ARQ

		Yes



		Carrier and timeslot aggregation

		Yes



		QoS

		DiffServ policy specification, supporting rate limiting, priority, partitioning, etc.



		Security

		Mutual AT and BSR authentication, encryption for privacy



		Handover

		AT directed, make-before-break



		Resource Allocation

		Dynamic, bandwidth on demand





T1.716/7-2000(R2004)  Air Interface Standard for Broadband Direct Sequence CDMA for fixed Wireless PSTN Access - Layer 1/Layer 2 


8
Overview of the radio interface


This radio interface uses Direct Sequence CDMA with chip rates defined from 4.16 Mcps to 
16.64 Mcps resulting in RF bandwidths from 5 MHz to 20 MHz.  FDD operation is defined with minimum Uplink and Downlink band separations of 40 to 60 MHz depending upon chip rate.


9
Detailed specifications of the radio interface


The Broadband Direct Sequence CDMA radio interface consists of two layers Layer 1 (L1) and Layer 2 (L2 - partitioned into MAC and DLC sublayers) which differ from the classical OSI model:


•
DLC is limited to data link control of the dedicated control channels.  Dedicated traffic channels are not managed by the DLC


•
MAC – not the Physical layer (PHY) - performs encoding/decoding for Forward Error Correction (FEC), encipherment/decipherment, symbol repetition/combining, and power control for Quality of Service (QoS).


The functions of Layer 1 and Layer 2 are:


		Layer

		Function



		Layer 2 (L2)

		DLC: Data link control of dedicated control channels



		

		MAC: Encoding/decoding, symbol repetition/combining, Power control, encryption/decryption



		Layer 1 (L1)

		Channelization, CDMA Spreading, modulation/demodulation, Synchronization, RF combining/splitting





Layer 1 provides physical channels (bearers) of 128 Kbps.  Multiple 128 Kbps bearers can be aggregated to provide higher data rate services to an individual user.  Layer 1 multiplexes multiple physical channels into the same RF spectrum by the use of direct sequence spread spectrum with 
a distinct spreading sequence for each channel.


The data sequence for each physical channel modulates the spreading sequence, and the resulting sequence modulates the RF carrier.  The chip rate of the spreading sequence determines the transmit bandwidth.


Pilot symbols are generated by Layer 1 as necessary and transmitted with the modulated data signals.


The DLC sublayer of Layer 2 provides control plane services.  The DLC sublayer provides error control through a balanced link access protocol, designated LAPCc, based upon LAPC which in turn is based on LAPD (ITU-T Q.920 and Q.931).  The control plane services provides a point-to-point service that operates in acknowledged mode.  The point-to-point service includes the addressing, error control, flow control, and frame sequencing, multiplexing/demultiplexing of network layer information fields, and partitioning of DLC frames.


ATIS.3GPP.41.101V590-2005  Technical specifications and Technical reports for a GERAN-based 3GPP system 


10
Overview of the radio interface


The GERAN radio interface utilizes a 200 KHz TDMA carrier with high performance modulation and coding to provide a robust packet data service using the General Packet Radio Service (GPRS).  This system uses GPRS support nodes (SGSN or GGSN) connected to the Base Stations to provide the interface to IP networks.


11
Detailed specifications of the radio interface


The radio interface is layered into three protocol layers: the physical layer (L1); the data link layer (L2); and the network layer (L3).


Layer 2 is split into the following sublayers: Radio Link Control (RLC), Medium Access Control (MAC) protocol and Packet Data Convergence Protocol (PDCP). RLC/MAC is used as layer 2 in the control plane below RRC, except for operation on the BCCH, where DL is used. 


The protocol architecture is divided into Control (C-) and User (U-) planes. The RLC and MAC protocols and the physical layer carries data from both C- and U-plane. PDCP exists in the U-plane only.


In the C-plane, Layer 3 is partitioned into sublayers where the lowest sublayer, denoted as Radio Resource Control (RRC), interfaces with layer 2 and terminates in the GERAN. The next sublayer provides 'Duplication avoidance' functionality.. It terminates in the CN but is part of the Access Stratum; it provides the Access Stratum Services to higher layers. On the general level, the protocol architecture is similar to the current ITU-R protocol architecture, ITU-R M.1035.


ATIS.3GPP.21.101V600-2005  Technical specifications and Technical reports for a UTRAN-based 3GPP system

12
Overview of the radio interface


The UTRAN radio interface utilizes Direct Sequence CDMA technology operating at a chip rate of 3.84 Mcps and a 5 MHz channel spacing.  Advanced modulation (16 QAM) and coding techniques (turbo codes) are used to provide high speed packet access. 


A 10 ms radio frame is divided into 15 slots (2560 chip/slot at the chip rate 3.84 Mcps). A physical channel is therefore defined as a code (or number of codes) and additionally in TDD mode the sequence of time slots completes the definition of a physical channel.


In FDD, for HS-DSCH, E-DCH and associated signalling channels, 2ms sub-frames consisting of 
3 slots are defined.


13
Detailed specifications of the radio interface


The radio interface is layered into three protocol layers: the physical layer (L1); the data link layer (L2); and the network layer (L3).


Layer 2 is split into following sublayers: Medium Access Control (MAC), Radio Link Control (RLC), Packet Data Convergence Protocol (PDCP) and Broadcast/Multicast Control (BMC).


Layer 3 and RLC are divided into Control (C-) and User (U-) planes. PDCP and BMC exist in the U-plane only.


In the Control plane, Layer 3 is partitioned into sublayers where the lowest sublayer, denoted as Radio Resource Control (RRC), interfaces with layer 2 and terminates in the UTRAN. The next sublayer provides 'Duplication avoidance' functionality. It terminates in the CN but is part of the Access Stratum; it provides the Access Stratum Services to higher layers. On the general level, the protocol architecture is similar to the current ITU-R protocol architecture, ITU-R M.1035.


� 	“Wireless access” and “BWA” are defined in Recommendation ITU-R F.1399.



�	The standard specified in this Recommendation is an amendment to another standard, IEEE 802.16-2004. The two standards need to be read in conjunction with each other. 



�	cdma2000® is the trademark for the technical nomenclature for certain specifications and standards of the Organizational Partners (OPs) of 3GPP2 and geographically (and as of the date of publication) is a registered trademark of the Telecommunications Industry Association (TIA-USA) in the United States.



� Relates to a level supported by basic ITU/3G defined pedestrian mobility rates.
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working document towards a pdn report m.[lms.char-bwa] on characteristics of broadband wireless access systems operating in the mobile service for frequency sharing and interference analyses

Scope


This document is a working document toward a preliminary draft new Report on characteristics of broadband wireless access systems operating in the mobile service for frequency sharing and interference analyses. Contributions are solicited for the 18th meeting of WP 8A (March 2006) for sharing characteristics of other broadband wireless access systems operating in the mobile service that can be incorporated into this PDNR.  

Working document towards a preliminary draft new

REPORT ITU-R M.[lms.char-bwa]

Characteristics of broadband wireless access systems operating in the mobile service for frequency sharing and interference analyses


(2005)


1
Introduction


This Report provides the baseline characteristics of terrestrial broadband wireless access (BWA)
 systems operating in the mobile service for use in frequency sharing and interference analysis studies between these terrestrial BWA systems and other fixed or mobile systems.  


2
Characteristics


Table 1 contains the typical technical and operational characteristics of mobile BWA systems to be used for sharing studies for both mobile stations and base stations.


[Editor’s Note: See ITU-R M.[METH.SHAR.LMS] for general list of desirable characteristics for sharing studies.]


Table 1

		Parameter

		IEEE 802.16e


		HC-SDMA




		

		BS

		MS

		BS

		MS



		System-wide

		

		



		Nominal Channel BW (MHz) 

		5 {1a}

		0.625 {1b}



		Carrier Frequency

		< 6 GHz

		< 4 GHz



		Emission Type

		Digital

		Digital



		Deployment Type

		Cellular

		Cellular



		Modulation Type

		BPSK, QPSK, 16-QAM, 
64-QAM

		BPSK, QPSK, 16-QAM, 
64-QAM

		BPSK, QPSK, 8-PSK, 12-QAM, 16-QAM, 
24-QAM

		BPSK, QPSK, 
8-PSK, 12QAM, 16-QAM



		Duplex Method

		TDD

		TDD



		Access Technique

		TDMA/OFDMA

		TDMA/FDMA/SDMA



		No. of Sectors

		3 (2a)

		n/a

		3(2b)

		n/a



		Reuse factor

		1:1, 1:3

		1:1(3a)



		Antennas per sector

		

		12 (3b)

		1



		Co-located antenna Minimum Coupling Loss (dB) {3}

		30

		n/a

		30

		n/a



		TX 

		

		



		Average Power (dBm)

		36 {4a}

		20 {4a}

		24.2 {4b}

		20



		TDD activity factor (dB) {5}

		3

		3



		Antenna gain (dBi)

		18 {6}

		0 to 6 {6}

		15

		0



		Antenna height AGL (m)

		15 to 30 {7}

		≤ 1.5

		15 to 45

		≤ 1.5



		Loss of gain due to downtilt (dB)

		0

		n/a

		0

		n/a



		Misc. losses (dB) 

		2 {8a}

		0

		1 {8b}

		0



		Adjacent Channel Leakage Ratio, ACLR (dB) 

		{9a}

		{9b}



		ACLR_1 (dB)

		53.5

		33

		53.5 {9c}

		45



		ACLR_2 (dB)

		66

		51

		66 {9c}

		50



		RX

		

		



		Antenna gain (dBi) 

		18 {6}

		0 to 6 {6}

		18

		from 0 to 6



		Antenna height AGL (m)

		15 to 30 {7}

		≤ 1.5

		15 to 45

		≤ 1.5



		Misc. losses (dB)

		0 {8a}

		0

		1 {8b}

		0



		Loss of gain due to downtilt (dB)

		0

		n/a

		0

		n/a



		Noise Figure (dB)

		3 {10}

		5 {10}

		5

		7



		Thermal Noise Density (dBm/Hz)

		-174

		-174



		Adjacent Channel Selectivity, ACS (dB) 

		{11}

		



		ACS_1 (dB)

		70

		40

		46

		47



		ACS_2 (dB)

		70

		59

		46

		60



		Interference criterion, I/N (dB) {12a}

		-6 or -10

		-6 or-10

		 



		Required SINR (dB){12b}

		

		1-17

		0-14



		Max. tolerable interference power (dBm)  {13}

		-110 or -114

		-108 or -112

		



		Active interference selectivity (dB)

		

		20-30 {14}

		n/a





Notes


{1a}
While other nominal channel bandwidths are allowed in the standard, 5 MHz is chosen as a typical configuration for the frequency band of interest.


{1b}
The HC-SDMA standard uses a 625 kHz carrier bandwidth.  For a 5 MHz channel bandwidth, deployment of multiple 625 kHz carriers is assumed.

{2a}
No. of sectors ranges from 1 (omnidirectional) to higher numbers such as 6. For the sake of sharing studies three-sectored sites are being considered.


{2b}
No. of sectors ranges from 1 (omnidirectional) to higher numbers such as 3. Three-sectored sites should be considered in sharing studies.


{3}
For co-located base stations, this parameter captures the minimum coupling loss between the two systems: however higher values are achievable, for instance ITU-R Report IMT.MITIGATE suggests that Coupling Loss of up to 70 dB is achievable with a few meters of antenna separation. 


{3a}
System can support reuse of less than 1 through Spatial Division Multiple Access wherein up to 4 users can simultaneously share the same carrier/time slot combination. Reuse 1 is considered in the sharing study.


{3b}
The HC-SDMA system utilizes a multi-antenna architecture with multiple antennas per sector.


{4a}
TX power reported is typical and higher values may be available based on region. TX power is the RF power averaged during the transmit burst, without considering traffic statistics or lowered-power operation or UL/DL ratio.


{4b}
Average power per antenna per carrier. Equivalent Isotropic Radiated Power for victim systems should be computed statistically based on the Average Power per Antenna and array geometry.


{5}
A function of UL/DL ratio of the TDD mode, this parameter is not applicable to FDD operation.


{6}
Base station antenna gains are typical of wide area terrestrial cellular deployments and very much consistent with ETSI BRAN document BRAN40d048r2, “Liaison Letter to ITU-R”. Mobile Subscriber Station antenna gain ranges from 0 dBi, for PDA and other handheld terminals, to 6 dBi, for laptops.


{7}
Previous ITU-R studies on sharing of IMT-2000 systems (M.2030, and IMT.MITIGATE) use 30 meters as base station antenna heights. Assuming the same height of 30 meters for 802.16 systems would create the worst case situation for coexistence with IMT-2000 by creating the possibility of main-beam coupling of interfering systems. It should be, however, noted that base station height of 15 meters is considered a more typical number for 802.16 systems. 


{8a}
Miscellaneous losses account for cable/connector losses in the TX path. In the RX path, these losses are assumed to be avoided by using tower-top LNA.


{8b}
Miscellaneous losses account for cable/connector losses in the TX and RX path. 


{9a}
Defined as the ratio of the on-channel transmitted power to the power transmitted into a notional rectangular filter of 4.5 MHz bandwidth centred on the adjacent channel, ACLR represents out-of-band emission of the transmitter. ACLR_n in the table are ACLR values at n 5-MHz channels away. The values suggested in the table do not include any mitigatory factors such as the ones included in the ITU-R Report IMT.MITIGATE which reports that better values are achievable using cost-effective power amplifier linearization techniques. It should be noted that for compliance with FCC mask imposed for situations where interference is a problem and/or distance between the stations is less than 1.5 km, ACLR values suggested in IMT.MITIGATE would be required. 


{9b}
Defined as the ratio of the on-channel transmitted power to the power transmitted in adjacent channels, ACLR represents out-of-band emission of the transmitter. ACLR_n in the table are ACLR values at n 5-MHz away. Values are quoted as dbc per 625 Khz.


{9c}
ACLR values dependent on filter roll off and number of carriers.


{10}
Suggested values are based on general industry-accepted numbers. 


{11}
Suggested ACS numbers are based on expected performance in the industry achievable with reasonable cost. 


{12a}
The I/N of -10 dB, corresponding to about half a dB impact on the receiver sensitivity, is a stringent criterion which is recommended in certain cases including in some ITU-R Recommendations. The number of -6 dB, corresponding to 1 dB impact on the receiver sensitivity, however, is also recommended in Recommendation ITU-R F.758-3. 


{12b}
Required SINR (dB) measured after array processing/equalization dependent on modulation class.


{13}
Numbers are based on I/N of -6 dB or -10dB respectively (see row above). 


{14}
Multi-antenna SDMA systems can achieve 20-30 dB active interference rejection of signals from interfering system. 


_______________

� 	“Wireless access” and “BWA” are defined in Recommendation ITU-R F.1399.



� 	IEEE 802.16e, an amendment to IEEE 802.16-2004, forms the basis of WiMAXTM for mobile applications.



� 	ANSI ATIS 0700004-2005, High Capacity – Spatial Division Multiple Access (HC-SDMA) is commercially known as the iBurstTM  system.  
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Annex 12 to Working Party 8A Chairman’s Report


Working document towards preliminary draft new recommendation itu-R M.[8A/Nbwa]


A broadband wireless metropolitan area network radio interface standard[s] for nomadic access systems in the mobile service operating below 6 GHz


(Question ITU-R 212/8)


1
Introduction


This Recommendation recommends a wireless metropolitan area network standard for nomadic broadband wireless access (BWA)
 systems in the mobile service for international use. This standard is composed of common specifications developed by IEEE with broad worldwide participation. Using this standard, manufacturers and operators should be able to design interoperable, cost-effective equipment and systems. It is also noted that other standards for systems operating in the mobile service can be utilized to provide nomadic BWA.

The standard supports a wide range of nomadic applications in urban, suburban and rural areas, including applications in various fields that require different quality of service, which can be classified as follows:


•
Conversational services


–
Voice, Videoconferencing etc.

•
Interactive services: Best efforts


–
Web Browsing, Interface Game, etc.

•
Streaming services: rtPS (Real Time Polling Service)


–
multicast/broadcast,


•
Background services: nrtPS (Non Real Time Polling Service)


–
FTP, E-MAIL, SMS, MMS etc.

2
Scope


This Recommendation identifies a specific radio interface standard for nomadic BWA systems in the mobile service operating below 6 GHz, addressing profiles for the recommended interoperability standard.  It provides references to the standards for interoperability between BWA systems.


The interoperability standard is not intended to deal with the identification of suitable frequency bands for BWA systems, nor any regulatory issues. 

3
Related ITU Recommendations


The existing Recommendations that are considered to be of importance in the development of this particular Recommendation are as follows:


Recommendation ITU-R F.1399: Vocabulary of terms for wireless access.


[draft new] Recommendation ITU-R F.[9B/BWA]: Radio interface standards for broadband wireless access systems in the fixed service operating below 66 GHz (Doc. 9/51).


Recommendation ITU-R M.1450: Characteristics of broadband radio local area networks. 


Recommendation ITU-R M.1457: Detailed specifications of the radio interfaces of International Mobile Telecommunications-2000 (IMT-2000).


4
Acronyms and Abbreviations


		ATM

		Asynchronous Transfer Mode



		BWA

		Broadband Wireless Access



		FDD

		Frequency Division Duplex



		IEEE

		Institute of Electrical and Electronics Engineers



		IP

		Internet Protocol



		LAN

		Local Area Network



		LoS

		Line of Sight



		MAC

		Medium Access Control (OSI layer)



		MAN

		Metropolitan Area Network



		MIMO

		Multiple input multiple output



		NLoS

		Non‑Line of Sight



		OFDM

		Orthogonal Frequency-Division Multiplexing



		OFDMA

		Orthogonal Frequency-Division Multiple Access



		OSI

		Open Systems Interconnection



		PHY

		PHYsical (OSI layer)



		PICS

		Protocol Implementation Conformance Statement



		QoS

		Quality of Service



		SC

		Single Carrier



		SDO

		Standards Development Organization



		SME

		Small Medium Enterprise



		SNMP

		Simple Network Management Protocol



		SOHO

		Small Office Home Office



		TDD

		Time Division Duplex



		WirelessMAN

		Wireless Metropolitan Area Network (IEEE)





The Radiocommunication Assembly,

noting


a)
Recommendation ITU-R F.1499, which specifies radio transmission systems for fixed broadband wireless access based on cable modem standards;

b)
Recommendation ITU-R M.1450, which recommends broadband radio local area networks standards;


c)
Recommendation ITU-R M.1457, which recommends the detailed specifications of the radio interfaces of International Mobile Telecommunications-2000 (IMT-2000), which include broadband capabilities; 


d) 
[draft new] Recommendation ITU-R F.[9B/BWA] (Doc. 9/51), which recommends radio interface standards for broadband wireless access systems in the fixed service operating below 66 GHz. Some of these standards have been extended to support mobility as described in Annex 1,


recommends 


the radio interface standard in Annex 1 for nomadic BWA systems in the mobile service operating below 6 GHz. (see Note 1).


NOTE 1 – Other radio interface standards used for nomadic BWA systems that differ from that referenced in Annex 1, including future versions of the standard referenced in Annex 1, could be addressed in the future in ITU-R following the procedures of Resolution ITU-R 1-4.


Annex 1 (to Annex 12 to Doc. 8A/277)

A radio interface standard for nomadic broadband
wireless access (BWA) systems in the mobile service

1
Overview of the radio interface


Depending on the frequency band and implementation details, an access system built in accordance with this standardized interoperable radio interface can support a wide range of applications, from enterprise applications to residential applications in urban, suburban and rural areas. This radio interface can also be applied to other applications, such as for backhaul network applications. The specification could easily support both generic Internet-type data and real-time data, including applications such as voice and videoconferencing.


This type of system is referred to as a wireless metropolitan area network (WirelessMAN). The word “metropolitan” refers not to the application but to the scale. The architecture for this type of system is primarily point-to-multipoint, with a base station serving subscribers in a cell that can range up to tens of km. Portable terminals such as laptop computers and bookshelf terminals support nomadic wireless access. 


The radio interface supports a variety of channel widths and operating frequencies, such as 1.25, 3.5, 7, 8.75, 14, 17.5, 28 MHz and operating frequencies below 6 GHz, providing a peak spectral efficiency of up to 4 bits/s/Hz.


The radio interface includes a physical layer (PHY) as well as a medium-access control layer (MAC). The MAC is based on demand-assigned multiple access in which transmissions are scheduled according to priority and availability. This design is driven by the need to support carrier-class access to public networks, both Internet protocol (IP) and asynchronous transfer mode (ATM), with full quality-of-service (QoS) support.


The MAC supports several PHY specifications, depending on the frequency bands of interest and the operational requirements. In particular, the alternatives include, typically, below 6 GHz:


i)
WirelessMAN-OFDM: this specification is based on orthogonal frequency-division multiplexing (OFDM).


ii)
WirelessMAN-OFDMA: this specification is based on orthogonal frequency-division multiple access (OFDMA).


iii)
WirelessMAN-SCa: this specification uses single‑carrier transmission.


This IEEE standard is a radio interface interoperability standard.  An interoperability standard is a document that establishes engineering and technical requirements that are necessary to be employed in the design of systems, units, or forces and to use the services so exchanged to enable them to operate effectively together.  Further relevant definitions describing other types of standards have been published by ISO/IEC
.


The SDOs define profiles for the recommended interoperability parameters
. IEEE 802.16 profiles are included in the main standards document. 


2
Detailed specification of the radio interface

The specifications contained in this section include the following standard for BWA in the mobile service
:


IEEE [Draft P]802.16e

[Draft] IEEE Standard for local and metropolitan area networks Part 16: Air Interface for Fixed and Mobile Broadband Wireless Access Systems – Amendment for Physical and Medium Access Control Layers for Combined Fixed and Mobile Operation in Licensed Bands.


Abstract: This Amendment updates and expands IEEE Standard 802.16-2004 to allow for mobile stations. 


Scope: This document provides enhancements to IEEE Standard 802.16-2004 to support stations moving at vehicular speeds and thereby specifies a system for combined fixed and mobile broadband wireless access. Functions to support higher layer handover between base stations or sectors are specified. Operation is limited to licensed bands suitable for mobility below 6 GHz. The fixed IEEE Standard 802.16-2004 subscriber capabilities are not compromised.


Standard:  


[Editor’s Note: A copy of the current draft has been provided to the BR (SG 8 counselor) so that it can be made available to members for review purposes as needed. The document will be attached electronically to the document to be submitted to SG 8 for adoption.]


IEEE Standard 802.16-2004


802.16-2004 IEEE Standard for local and metropolitan area networks Part 16: Air Interface for Fixed Broadband Wireless Access Systems


Abstract: This standard specifies the air interface of fixed BWA systems supporting multimedia services. The medium access control layer (MAC) supports a primarily point-to-multipoint architecture, with an optional mesh topology. The MAC is structured to support multiple PHY specifications, each suited to a particular operational environment. For operational frequencies from 10-66 GHz, the PHY is based on single-carrier modulation. For frequencies below 11 GHz, where propagation without a direct line of sight must be accommodated, three alternatives are provided, using OFDM, OFDMA, and single-carrier modulation. This standard revises and consolidates IEEE Standards 802.16-2001, 802.16a-2003, and 802.16c-2002.


Standard: The IEEE Standard is available in electronic form at the following address: 
http://standards.ieee.org/getieee802/download/802.16-2004.pdf

� 	“Wireless access”, “nomadic wireless access” and “BWA” are defined in Recommendation ITU-R F.1399.



� 	“Standardization and related activities -- General vocabulary”, � HYPERLINK "http://www.iso.org/iso/en/CatalogueDetailPage.CatalogueDetail?CSNUMBER=39976&ICS1=1&ICS2=120&ICS3=" ��ISO/IEC Guide 2�, Eighth Edition.  Geneva, Switzerland, International Organization for Standardization, 2004.



�	Such as WiMAX and WiBro profiles.



� 	The two documents should be read in conjunction because 802.16e is an amendment to IEEE Std 802.16-2004.
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