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Modifications of 802.16n System Requirements Document

Sungcheol Chang, Eunkyung Kim, Sungkyung Kim, Hyun Lee, Jaesun Cha, Chulsik Yoon
ETRI
Introduction

We have been reviewed the working document for 802.16n SRD during last meeting and three conference calls. But still the document needs to be clarified and updated for refining the system requirements of 802.16n. This contribution provides proposed texts of the details.

Text Proposal for draft 802.16n SRD

Note:

The text in BLACK color: the existing text
The text in RED color: the removal of existing text
The text in BLUE color: the new text added to the existing text
--------------Start of Proposed Text---------------------------------------------------------------------
[M1: Modify the text as indicated:]
3 Definitions

	
	 The definitions below have been agreed in the PAR

	Degraded Network
	The failure of one or more 802.16 network infrastructure nodes or network connectivity 

	Robustness
	The capability of the network to withstand and automatically recover from degradation to provide the required availability to support mission critical applications (essential to the core function of society and the economy). E.g. the ability to recover from a single point of failure

	Mobile Base Station
	A base station which is capable of maintaining service while moving

	Radio Path Redundancy
	The ability to provide alternative paths between base stations, relay stations, and subscriber stations

	
	Other definitions 

	HR-MS
	A subscriber station that complies with the requirements for subscriber stations in this amendment

	HR-BS
	A base station that complies with the requirements for base stations in this amendment

	HR-RS
	A relay station that complies with the  requirements for relays stations in this amendment

	HR-network
	A network whose nodes comply with their respective HR requirements in this amendment

	HR-station
	A station served by HR-Network

	Minimal QoS 
	The combination of data rate, latency and other relevant parameters that are considered necessary to establish a radio link

	Radio Connectable
	The ability of any two nodes to communicate directly at an acceptable certain minimal QoS

	Infrastructure node HR-node
	An HR-BS or HR-RS 

	HR-MRS
	A relay station that complies with the limited requirements for relay stations and whose limitations come from its hardware designed for HR-MS. HR-MRS keeps MS functionalities as data source /sink.

	HR-MBS
	A base station that complies with the limited requirements for base stations and whose limitations come from its hardware designed for HR-MS. HR-MBS keeps MS functionalities as data source /sink. 


[M2: Modify the text as indicated:]

4 Abbreviations and Acronyms

	
	

	SPOF
	Single point of failure

	HR
	High Reliability

	HR-BS
	HR-Base Station

	HR-MS
	HR-Mobile Station

	HR-MBS
	HR-Multi-mode BS

	HR-MRS
	HR-Multi-mode RS

	HR-RS
	HR-Relay station


[M3: Modify the text as indicated:]

5.4 Operating Frequencies

The HR-Network shall be specified to allow operation in all radio frequencies where 802.16 operate.

The HR-Network shall also be specified to allow operation in unlicensed and lightly licensed spectrum bands below 6 GHz with means and mechanisms to coexist with other radio access technologies (RATs) 
The following frequency bands have been identified for public protection and disaster relief (PPDR) by WRC 2003:

For region 1

· 380-385 MHz

· 390-395 MHz

For region 2

· 746-806 MHz

· 806-869 MHz

· 4,940-4,990 MHz

For region 3

· 406.1-430 MHz

· 440-470 MHz

· 806-824 MHz

· 851-869 MHz

· 4,940-4990 MHz

· 5,850-5,925 MHz

5.5 Operating bandwidths

The HR-Network shall be specified to allow scalable bandwidth, from 5 MHz to 40 MHz, which may not be applicable to direct communication between HR-MSs. This bandwidth may be supported by single or multiple RF carriers. Other bandwidth shall be considered as necessary to meet the operator requirements. 
5.6 Duplex schemes

The HR-Network shall be specified to support TDD and FDD. {Not every feature is necessarily common to both TDD and FDD}
5.7 Support for Government mandates and public safety

<TBD> The HR-Network shall be able to support public safety first responder, military and emergency service such as call-prioritization and pre-emption.

The HR-Network shall include an air interface function which provides support of upper layer application, including group calling and push-to-talk service, for PPDR.
[M4: Modify the text as indicated:]

6.1.1 General

Support for different topologies
This section contains requirements for IEEE 802.16n related to construction and maintenance of network. These requirements are intended to address multi-mode operation, link existence, infrastructure SPOF immunity, link reliability, mobility, security, and coexistence.

6.1.2 Requirements related to multi-mode operation
An ability to dynamical change roles shall be included within 802.16n.  The ability for a new RS or BS to transparently (without human interaction) enter the network shall be included within 802.16n.  MAC Layer “routing” shall be included within 802.16n.  ..
6.1.2.1 Relay function for HR-BS 

IEEE 802.16n shall provide relay function for HR-BS which enables HR-BS to have relay functions including neighbor discovery, connection management, and association to wireless access from either HR-BS or HR-RS. <TBD – clarification of distinct functionality of HR-BS>
This shall enable HR-BS to serve wireless access to subscriber stations by using wireless access network provided by neighbor HR-BS or HR-RS.
6.1.2.2 Relay function for HR-MS (RS ModeHR-MRS)
IEEE 802.16n shall provide relay function for HR-MS which enables HR-MS to have limited relay functions including connection management and data delivery for HR-MS.

This shall enable HR-MSHR-MRS to associate and communicate with HR-MS and HR-nodes. 
6.1.2.3 Base Station function for HR-MS (BS ModeHR-MBS)
IEEE 802.16n shall provide base station function for HR-MS which enables HR-MS to have limited base station functions. This shall enable HR-MSHR-MBS to associate and communicate with HR-MS and HR-nodes.

[M5: Modify the text as indicated:]

6.1.3 Requirements related to infrastructure SPOF immunity

An HR-network shall be able to recover from any single point failure in any of its infrastructure nodes (i.e. all nodes excluding the subscriber station) HR-nodes or any of its radio links. 

6.1.3.1 Inter-cell relaying

The HR-network shall support inter-cell relaying. In case of a failure of HR-BS backhaul the HR-BS shall be able to maintain service to its HR-MS and HR-RS by conveying user data to and from another HR-BS. Two mechanisms shall be supported: 

6.1.3.1.1 HR-BS reconfigured as relay 

HR-Network shall support MAC and PHY mechanisms to support reconfiguration of an HR-BS for relaying to/from another HR-BS. This shall enable HR-BS to serve wireless access to HR-MSs by using wireless access network provided by neighbor HR-BS or HR-RS.
6.1.3.1.2 HR-BS maintains its BS behavior 

HR-Network shall support HR-BS communication to another HR-BS through an HR-RS which relays user data between two HR-BS.

6.1.3.1.3 HR-BS and HR-RS behavior in case of failure

An HR-BS shall be able to detect the loss of backhaul connectivity. An HR-BS that loses its backhaul shall attempt to continue to serve its attached mobiles by either of the following:

1) The HR-BS shall reconfigure itself as an RS. It shall then attempt to attach itself as a relay to another HR-BS or HR-RS. If successful, it shall then serve its mobiles as a relay.

2) The HR-BS shall seek a connection through an RS that is attached to another cell while maintaining its behavior as a BS.

6.1.3.2 Standalone networks (No connection to core network. Includes both cases: Inter-BS connectivity, and no inter-BS connectivity)
All functionality in clauses 6.1.2.2 above MAC and PHY functionalities shall operate even if no connection to core network is available.
IEEE 802.16n should provide that the BS provides connectivity to the MSs within the coverage of the BS without BS’s connectivity to the backbone network. 

When the BS loses the backbone connection, the established service flow between MSs within the coverage of the BS should be maintained.

6.1.3.3 Multi-hop relay

All HR nodes that are capable of relaying shall support multi-hop relaying.

6.1.3.4 Shared relay (a RS is communicating with multiple BS)

HR-RS and HR-BS shall support the HR-RS relaying of user data between HR-MS and two or more HR-BS. 

[M6: Modify the text as indicated:]

6.1.5 Requirements related to link existence

6.1.5.1 MS to MS Direct Communication

The HR-MS shall provide direct communication; defined as communication among HR-MSs with or without control of BS, without the data passing thorughthrough the BS. The control signaling and the data transmission for the direct communication shall at least be capable of operating within the frequency band that BSs operate. 

The HR-MS shall support multi-hop forwarding between more than two HR-MS devices. The HR network shall support HR-MS to HR-MS direct communication to relay user data and control signaling between HR nodes. The HR-MS shall support relaying between two HR-MS (MS-MS-MS configuration), an HR-MS and HR-BS (MS-MS-BS configuration), and HR-MS and HR-RS (MS-MS-RS).
The HR-MS shall support group calling among HR-MSs involved in the direct communication. 

6.1.5.1.1 BS and relay managing of direct communication 

HR-BS and HR-RS shall be capable of sending control signaling to support direct communication between two HR-MSamong HR-MSs associated with it
6.1.5.1.2 Direct communication without BS or relay management 

HR-MS that are within range of an HR-BS or HR-RS shall be able to relay and/or generate control information to other HR-MS. 

[M7: Modify the text as indicated:]

6.1.5.6 MS-MS association establishment (not including service flows)

6.1.5.6.1 BS or relay support for establishing direct communication 

An HR-Network infrastructure node (HR-BS or HR-RS)HR-node shall support connection establishment between any two HR-MS associated with it. 
6.1.5.6.2 When some MS cannot be controlled by the BS 

Direct communications between MSs shall be supported between MSs that cannot be directly controlled by neither a BS nor relay [due e.g. to their being out of range from an operational BS or relay]. 

HR-MSs that are within range of HR-BS shall be capable of relaying signaling for the establishment of a connection to HR-MS that are outside range of an HR-BS. 

--------------End of Proposed Text ---------------------------------------------------------------------
References

[1] IEEE 802.16gmain-10_0024r2, “Working Draft for 802.16n System Requirements Document,” 12 September 2010.

  


