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Introduction
In April 2010, Japan Ministry of Internal Affairs and Communications (MIC) specified 200 MHz band (170-205 MHz) for public broadband (PBB) use from July 2011 [1]. The 200-MHz PBB systems will be shared by multiple public agencies (users) such as fire departments, police agencies, local public authorities, and will provide multimedia communications. On contrast the current public systems are operated independently and can only provide voice communication since they are based on the narrow band systems. Figure 1 shows difference between the current and future public system in Japan.
Japan Association of Radio Industries and Businesses (ARIB) is responsible to develop a standard for the 200-MHz PBB systems and now a draft ARIB standard is prepared. The draft ARIB standard specifies the physical (PHY) layer and the media access control (MAC) layer of the radio equipment of “portable” base stations and mobile stations for the broadband wireless communication system using the 200 MHz band. It has two modes, Mode 1 and Mode 2. Mode 1 is subset of IEEE 802.16TM standard [2]. Mode 2 basically is based on IEEE 802.16TM standard, and changes some parameters. 
The 200-MHz PBB systems can be viewed as subset of Public Protection and Disaster Relief (PPDR) systems, and clearly, they require higher-reliability. Furthermore, as the PBB systems will be based on 802.16 standards, they share much commonness with 802.16n-GRIDMAN systems. This stimulates need and interest to develop PHY and MAC protocols that are also applicable to the 200-MHz PBB system in 802.16n-GRIDMAN standard.
This document provides text proposal for 802.16n SRD based on commonness of 200-MHz PBB systems and 802.16n networks.
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(a) Public wireless system of Japan before July 2011
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(b) Public wireless system in Japan after July 2011

Fig. 1 Current and expected public wireless systems in Japan [3]
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(a) VHF frequency allocation plan after July 2011 in Japan
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(b) Frequency allocation of 200-MHz for PBB systems

Fig.2 Frequency allocation plan for VHF including 200-MHz Band in Japan after July 2011 [3].

Frequency allocation of 200 MHz band in Japan

As shown in Fig. 2, the 200-MHz band spanning 170-205 MHz will be used for PBB application after July 2011 [1]. The 35MHz-wide band is divided into 7 channels, each of 5MHz width. This is consistent of the channel width of 5 MHz in 802.16 systems.
Requirements with view of 200-MHz PBB systems
1. Operation frequency band
In order to be applied in 200-MHz PBB systems, operation in 170-205MHz is required for HR-stations.
2. Low Downlink to Uplink Ratio

In use of public safety and disaster recovery, in some cases the uplink requires much higher bandwidth than downlink for transmission. For example, the uplink is used to transmit real-time video to command center, and the downlink transmits only commands and orders to the accident/disaster field. This requires the HR-stations to support low downlink to uplink (DL/UL) ratio (D:U), to allow the uplink to acquire higher bandwidth than downlink to support higher uplink data transmission. In 802.16m, the lowest D:U is 3:5 [6], which may not be able to meet requirement for uplink video transmission in some cases. IEEE 802.16n networks may require lower DL/UL ratio.
3. Uplink Data Rate

In use of public safety and disaster recovery, uplink video streaming is necessary thus it requires high uplink data rate. For example, 8 Mbps is necessary for uplink video transmission [5].  
4. Interference mitigation

In both 200-MHz PBB systems and 802.16n networks, mobile base station is supported and then several cells may meet and have overlap in coverage. This requires self-coexistence of HR-stations to reduce interference among HR-stations associated to different cells. 802.16n cells may also have overlap with other 802.16 systems. In order to mitigate interference, coexistence with other 802.16 systems is also required. Co-existence mechanism provided by 802.16h is for operation in license-exempt bands, not frequency bands of 802.16n.
5. Network topology
Both tree and mesh network need to be supported. Tree topology is needed when the traffic is between MS and BS and reliable tree path is available for the traffic. Compared to tree topology, mesh network has higher reliability and efficiency in some cases. 

Mesh network is able to provide more path redundancy thus enables higher reliability. With only tree topology, in case of failure of tree root, it needs time to select new tree root. However, in mesh network there is no such problem thus it provides higher efficiency. Moreover, tree topology limits packets transmission along tree paths. With only tree topology, in some cases communications between HR-MSs, it needs to send data packets to tree root and then the destination node, which maybe unnecessary if mesh topology is used. Direct communication between HR-MSs in current 802.16n SRD in fact implicitly enables mesh connection [4].
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5.4 Operating Frequencies

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

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). 
As an example for frequencies used for PPDR, the following frequency bands have been identified by WRC 2003 (RESOLUTION 646 (WRC-03): Public Protection and Disaster Relief, The World Radiocommunication Conference (Geneva, 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
One more example is 170-205 MHz that is specified by Japan Ministry of Internal Affairs and Communications (MIC) in 2010 for public broadband applications in Japan [1]. 
6.1.2 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) or any of its radio links. 

6.1.2.1 Standalone networks 

HR-Network shall provide local connectivity to the HR-MSs within the coverage of the HR-BS without HR-BS’s connectivity to the backbone network. 
When the HR-BS loses the backbone connection, the established service flow between HR-MSs within the coverage of the HR-BS should be maintained.
6.1.2.2 Multi-hop relaying

HR-Network shall provide at least a 2 hop relaying function.

6.1.2.3 HR-RS Sourcing and Sinking of Data
HR-Network shall support local source and sink of data at the HR-RS including the situations when HR-BS and HR-MS acting as HR-RS.
6.1.3.5 Local Forwarding for RS and BS 

HR-Network should allow local forwarding, which allows one HR-MS to communicate to one or more HR-MSs via infrastructure station without going through the backhaul.

6.1.3.6 Network Topology
HR-Network shall support tree and mesh topology among HR-stations.
6.1.5 Coexistence requirements 

6.1.5.1 Operation in unlicensed and lightly licensed bands

HR-Stations shall comply with regulators’ respective requirements for operation in unlicensed and lightly licensed spectrum.
6.1.5.2 Support for Multi-carrier operation in different licensing regimes 

The HR-Network shall support multicarrier operation in licensed, unlicensed and lightly-licensed licensing environments.

An HR-MS that supports MC operation in different licensing environments shall be able of operating in all three types of spectrum at the same time.
6.1.5.3 Interference mitigation
Self-coexistence of 802.16n systems and coexistence with the rest 802.16 systems shall be supported. 
6.2.3 Priority Access Service

The HR-Network MAC shall be able to support a priority access service for ETS (Emergency Telecommunications Services) and other priority applications

6.2.4 Low Downlink to Uplink Ratio
Low downlink to uplink (DL/UL) ratio shall be supported to meet requirement of uplink video steaming in PPDR applications, etc. 
7.2.2 Multicast connection setup time
Multicast connection setup time is the required time for HR-MS to establish a multicast connection with a group of users. The value of multicast connection setup time is only the transmission time on the MAC layer signaling procedures excluding upper layer signaling procedures. The maximum multicast connection setup time is 150 ms in a single hop.
7.2.3 Uplink Data Rate
For PPDR application, high data rate uplink is required for certain communication such as video streaming. With channel bandwidth of 5 MHz and above, the uplink data rate of at least 8 Mbps is required for video streaming applications in a single hop [5].
--------------End of Proposed Text ---------------------------------------------------------------------
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