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Text proposal for Cognitive radio aspects in hierarchical networks
Satoshi Imata
KDDI R&D Laboratories Inc.
Introduction

A work plan for a contribution toward ITU-R Cognitive Report was discussed in the #76 session of IEEE 802.16 in November 2011. According to the work plan (see page 9 of IEEE C80216ppc-11/0014r2), it is planed to update the hierarchical network study report in IEEE 802.16ppc-11/0009 with cognitive radio aspects and to decide whether we should submit a contribution to ITU-R by this January session. This contribution suggests modifications to the hierarchical network study report, where cognitive radio aspects are introduced. The proposed text is described in the usage model section and new Appendix C is proposed accordingly.
Proposed text change

Adopt the following remedies in IEEE 802.16ppc-11/0009.
---------------------------------- The start of text -----------------------------------------
[Remedy #1: Modify the texts as indicated.]
2  Usage Models  

2.2  Multiple Radio Access Technology 
Future hierarchical network deployments are expected to be heterogeneous and integrate multiple radio access technologies. Synergistic utilization of the several available multiple radio interfaces, offers a rich dimension for enhancing the capabilities of hierarchical network deployments. This section describes some usages exploiting multi-radio access technologies (Multi-RATs). Especially, we emphasize that an integrated IEEE 802.16/802.11 BS can be used to efficiently manage diverse IEEE 802.11 networks to improve network/user performance, quality of service, battery power and so on.
Multi-RAT deployment combined with cognitive radio techniques can be advantageous in several scenarios. Of particular importance can be its applicability to service continuity in disaster situations in that there is a possibility that a certain radio access network may be disrupted or degraded for a sustained period of time. In such situations, Multi-RAT deployments with cognitive techniques can be useful in providing continuity of communications. Appendix C provides an example of this application.
Appendix C: Multi Radio Access Deployments employing cognitive radio techniques
C.1
Disaster Relief
Figure xx shows a Multi-RAT deployment wherein the following cognitive radio functionalities are utilized.
· Surveillance of radio access network
· A Multi-RAT device is able to recognize the state (signal quality, load, etc) of each radio access network. 
· Alternatively, the network can inform the terminal about the status of the different RANs.
· The intelligent access node having Multi-RAT radio interfaces for WAN and LAN may cooperate with the network and the user terminals.
· Cooperative controlling of Multi-RAT 

· A Multi-RAT device is able to communicate through appropriate radio access network based on the application type and its destination, without producing undue overhead.
· In order to provide continuous operation, user’s traffic is routed to appropriate radio access network.

[image: image1]
Figure xx System architectures with intelligent access node
C.2
Key Features and Requirements
· IEEE 802.16 device supporting cognitive radio function shall support key features and requirements for multi-RAT functionality.
· IEEE 802.16 device supporting cognitive radio function should recognize performance of a radio interface.

· IEEE 802.16 device supporting cognitive radio function should be able to transmit the data packets to an appropriate radio interface based on its application and destination.
· IEEE 802.16 device supporting cognitive radio function should be able to provide the required communication quality at least by combining multiple RATs.
---------------------------------- The end of text -----------------------------------------
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