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 IEEE 802.16 Session #80
San Diego, California

July 16-19, 2012

Report to the ITU-R Liaison Group

Introduction

IEEE 802.16 has submitted a contribution (IEEE 802.16-12-0251) to ITU-R WP5A (via IEEE) as a liaison letter that was received on 12 May 2012 and numbered as WP5A input document 5A/41-E.

The document has proposed text changes to the former section 5.2.6 (that has become section 5.2.3.2.2) of the preliminary draft report [LMS.CRS2], as well as to Annex E of that document.

Results
WG-5 of ITU-R WP5A, reviewed the IEEE contribution during the May 2012 semi-annual meeting in Geneva, and after giving it a careful consideration adopted select parts into the new draft of [LMS.CRS2], dated May 31, 2012. The new text is copied hereto as Appendix 1 and Appendix 2. 

The document is posted on the ITU-R WP5A website as Working document towards a preliminary draft new Report ITU-R [LMS.CRS2] - [Cognitive radio systems [(CRS) applications] in the land mobile service] <http://itu.int/md/dologin_md.asp?id=R12-WP5A-C-0079!N24!MSW-E>. 
It should be noted that IEEE 802.18 was unable to send a delegate to this meeting and ALU agreed to support the document at the meeting, at both the US delegation and private sector levels, and was instrumental in the adoption of the essence of the IEEE contribution proposed text and its incorporation in the aforementioned Preliminary Draft New Report. 

Appendix 1:  Section 5.2.3.2.2 of ITU-R WP5A [LMS.CRS2] dated May 31 2012

5.2.3.2.2
  
Inter-system handover using CRS supporting network entity

Compared to potential applications in the previous subsection, the applications in this subsection can address terminals without reconfiguration capability. Instead of using cognitive radio terminals, the CRS capabilities are provided by CRS supporting network entities, e.g. mobile wireless router which has CRS capability itself and resource manager which realizes CRS capabilities with existing base stations.

An example of mobile wireless router (MWR) application is shown in Figure 8 [18[Is08b]] [19[Ha08]] [20[Ha09]]. In this example MWR reconfigures itself to provide the best suitable service for its terminals. A mobile wireless router serves as a bridge between multiple radio systems and terminals. Such MWR is required to have a CRS capability to obtain knowledge which RANs (and mobile networks) are available at its location, and also to adjust its operational parameters and/or switch the attaching radio access systems. The thresholds are configured by the obtained users’ preferences and they are used for RAN’s selection

The MWR conducts Network Address Translation (NAT) routing between the Internet and local wireless network to which terminals are connected. When the MWR is turned on, the best frequency channel is selected, e.g. based on the lowest interference level. Then the MWR selects and conducts the various RAN authentication procedures according to the selected RAN.

[Editor’s note: check the place for the example provide below.]

Another example of resource manager application is shown in Figure 9, where one service provider deploys multiple radios systems on different frequency bands. These systems have different coverage areas from small to large cell. The resource manager collects the radio operational environment information from the base stations and user terminals on the geo-location basis, which is one of CRS functionalities (obtaining knowledge). The radio environment information may include the information of signal strength, throughput, and transmission delay. The resource manager provides the information to the control equipment. Based on this information, the control equipment selects the appropriate connectivity for the user terminal, which is another CRS functionality (decision and adjustment). 

Appendix E illustrates the use of IEEE 802 wireless standards and systems for Cognitive Radio Systems. 
FIGURE 8
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FIGURE 9

Network configuration consisting of multiple radio systems
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Appendix 2: Annex E of ITU-R WP5A [LMS.CRS2], Dated May 31 2012

Annex E
IEEE 802 Wireless Technologies in Heterogeneous Networks for Cognitive Radio Systems

Cognitive Radio Techniques will enhance current and future communication networks. The IEEE 802 family of wireless technologies provide a set of building blocks for heterogeneous wireless networks that can be controlled by a Cognitive Radio Manager function. IEEE 802 standards support both licensed and license-exempt operations, offering enhanced flexibility in the design and operation of Cognitive Radio Systems. IEEE Std 802.22 specifies cognitive Wireless Regional Area Networks for operation in the VHF/UHF bands. In addition, IEEE Std 802.21 specifies mechanisms for network discovery and handover that facilitate service continuity in heterogeneous networks. 

Heterogeneous networks built from licensed and license-exempt radio may be exploited synergistically, resulting in more efficient utilization of spectrum resources leading to low cost/bit, capacity enhancements and improved client quality of service.

For example, use case scenarios may include the followings:

–
Offloading traffic from licensed band over to license-exempt band operation with service continuity, e.g. IEEE 802.11 hotspots, when available.

–
Offloading traffic amongst various licensed band networks with service continuity, e.g. 3GPP LTE/EUTRA over to IEEE 802.16, and vice versa.

The cost associated with this additional capacity may be significantly lower when offloading to license-exempt spectrum. Also new integrated network devices, such as integrated IEEE 802.11/802.16 access points, can implement tighter coupling between the radio technologies and efficiently utilize the spectrum available across both licensed and license-exempt bands.

Additional capabilities of Cognitive Radio Systems which are essential for deployment in heterogeneous networks: 
–
Enhanced interference mitigation techniques

–
Coexistence of various radio operations
–
Enhanced spectrum utilization between Multi-RAT systems

–
Seamless mobility that supports service continuity among Multi-RATs (e.g. selective and managed data offloading and handover)

–
Enhanced Interworking and collaboration among Multi-RAT devices

–
Enhanced Energy Saving mechanisms and optimization.






�





System with middle cells











Internet





Application


Server





Resource Manager 


(collection of radio circumstance information)











Heterogeneous radio network

















System with large cells








System with small cells








Control Equipment





Base Station





User


terminal








PAGE  
1

[image: image3.emf][image: image4.wmf][image: image5.png]


[image: image6.wmf][image: image7.wmf][image: image8.wmf][image: image9.png]


[image: image10.png]


[image: image11.png]


[image: image12.png]


