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1.1 Introduction

This contribution discusses methods for resource allocation in situations that demand self co-existence. We propose Two Modes of operation – Normal mode and Co-existence Mode. We propose that an 802.22 system will try and resolve the channel selection issues with neighboring WRAN systems, first, based on spectrum etiquette.  If channel selection does not get resolved using spectrum etiquette, then the 802.22 system will go into the Co-Existence Mode. Co-Existence Mode of operation is utilized when interference free scheduling, dynamic resource renting / offering or contention is required for resource sharing. We propose sub-frame creation and sharing – concepts similar to the ones discussed in IEEE 802.16h.  In the co-existence mode, the sub-frames are divided into sets. Clock-wise or anti-clock-wise rotation policy is followed to achieve diversity and control message passing. The self co-existence windows are utilized to pass important management information. However, majority of information is exchanged with other cells using DS and US slots / sets – enabling self co-existence windows to be utilized more effectively for intra-frame sensing of incumbents and WRANs

The current Draft of 802.22 proposes the use of Coexistence Beaconing Protocol (CBP) as the de facto method for co-existence. CBP is proposed to be used for

1. Spectrum Etiquette

2. Interference Free Scheduling

3. Dynamic Resource Renting and Offering

4. Contention based access

Co-existence in 802.22 is likely to be a demanding and challenging task due to its un-licensed usage. We propose that an 802.22 system will try and resolve the channel selection issues with neighboring WRAN systems, first, based on Spectrum Etiquette. If channel selection does not get resolved using Spectrum Etiquette, then the 802.22 system will go into the Co-Existence Mode. Co-Existence Mode will consist of 

· Interference Free Scheduling

· Dynamic Resource Renting and Offering

· Contention

This contribution proposes the underlying technique to enable each of the above mentioned mechanisms of Interference Free Scheduling, Dynamic Resource Renting and Offering and Contention using sub-frame creation and sub-frame sharing.

1.2 Co-Existence is Necessary

Figure 1 shows the case, when co-existence is necessary in a WRAN system. Co-existence is necessary when a Base Station (BS) such as the BSA can not use any other channel except for one of the channels used by its neighboring BSs.
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Figure 1. Hexagonal cell architecture for 802.22 system

1.3 Proposed Co-Existence Mechanism
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Figure 2. Current frame structure for 802.22 systems

Figure 2 shows the current frame structure for the 802.22 systems. Majority of synchronization methods existing today, perform time and frequency synchronization based on the 4 x 512 or 2 x 1024 structure inherent in the preambles. We utilize the concept of sub-frame creation to keep the underlying 802.22 frame structure and receiver architecture intact. 
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Figure 3. The co-existence request and grant mechanism

Figure 3 shows the co-existence request and grant mechanism for 802.22 system. In the Co-Existence Mode Cell A decides to share the channel with Cell B.

· Since BS B is the existing user of the given channel, BS A requests channel sharing with BS B using CO_EXISTENCE_REQ message using CBP, backhaul or some other means.  In response to the request from BS A, BS B agrees to the scheduling of a co-existence frame using CO_EXISTENCE_GRNT message. BS B can deny the request using CO_EXISTENCE_DEN message 

· BS B schedules CO-EXISTENCE Frames in the subsequent super-frames.   
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Figure 4. Sub-frame creation and shraring in 802.22 for resource allocation during the Co-Existence Mode.

The Figure 4 shows sub-frame creation and sub-frame sharing in IEEE 802.22 frame structure for resource allocation during co-existence. These concepts come from IEEE 802.16h – Improved Co-existence for License Exempt Operation.

During the COEXISTENCE_FRAME

· BS B sends out its preamble and DS / US MAPs first. 

· Based on the side information received through geo-location, BS B performs user time slot and sub-channel allocation to divide cell into logical sectors as shown in the Figure 1 above.  

· BS B leaves enough room to accommodate the users of BS A in the channel / frame

· BS A decodes the DS and US MAPs originating from BS B and sends out its own preamble and DS / US MAPs that may or may not co-inside with those of BS B as shown in Figure 2.  
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Figure 5. Logical sector rotation to achieve resource allocation diversity during Co-Existence Mode and formation of control channels for co-existence information exchange. 

Figure 5 shows how BS A and B follow the sector rotation policy within the subsequent frames of the COEXISTENCE_FRAME in order to achieve diversity and create a periodic dedicated channel for information exchange between the cells.  
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Figure 6. This figure shows that BSs are close enough to decode eachothers’ information, then slots in the DS and US may be used to exchange the co-existence information as shown above.  

Figure 6 shows how if the co-existing BSs are close enough to decode eachothers’ information, then slots in the DS and US may be used to exchange the co-existence information as shown above.  This will help in utilizing the self co-existence window for intra-frame sensing for incumbent and WRAN discovery. 

1.4 Summary and Conclusions

This contribution discussed methods for resource allocation in situations that demand self co-existence. We proposed Two Modes of operation – Normal mode and Co-existence Mode. We propose that an 802.22 system will try and resolve the channel selection issues with neighboring WRAN systems, first, based on spectrum etiquette. If channel selection does not get resolved using spectrum etiquette, then the 802.22 system will go into the Co-Existence Mode. Co-Existence Mode of operation is utilized when interference free scheduling, dynamic resource renting / offering or contention is required for resource sharing. We proposed sub-frame creation and sharing – concepts similar to the ones discussed in IEEE 802.16h.  In the co-existence mode, the sub-frames were divided into sets. Clock-wise or anti-clock-wise rotation policy is followed to achieve diversity and control message passing. The self co-existence windows were utilized to pass important management information. However, majority of information was exchanged with other cells using DS and US slots / sets – enabling self co-existence windows to be utilized more effectively for intra-frame sensing of incumbents and WRANs
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Abstract


This contribution discusses methods for resource allocation in situations that demand self co-existence


 We propose Two Modes of operation – Normal mode and Co-existence Mode


 We propose that an 802.22 system will try and resolve the channel selection issues with neighboring WRAN systems, first, based on spectrum etiquette. 


 If channel selection does not get resolved using spectrum etiquette, then the 802.22 system will go into the Co-Existence Mode. Co-Existence Mode of operation is utilized when interference free scheduling, dynamic resource renting / offering or contention is required for resource sharing


 We propose sub-frame creation and sharing – concepts similar to the ones discussed in IEEE 802.16h


 In the co-existence mode, the sub-frames are divided into sets. Clock-wise or anti-clock-wise rotation policy is followed to achieve diversity and control message passing. 


 The self co-existence windows are utilized to pass important management information. However, majority of information is exchanged with other cells using DS and US slots / sets – enabling self co-existence windows to be utilized more effectively for intra-frame sensing of incumbents and WRANs
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