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802.22 PAR modification for portable CPEs
1- Introduction

Now that the regulation requirements are known for the use of personal/portable TVBDs in the TV White Spaces, it is appropriate to consider a limited extension to the original 802.22 PAR so that the WRAN operators can also provide service from their base station to portable user terminals where the signal level permits, beyond the original service over a larger area to fixed CPE installations.  Although extensive portable operation could potentially be provided in the TV White Spaces such as that provided by WPAN, WLAN and WMAN technologies, it is proposed to limit the portable operation to user terminals that would be in closer proximity to the base stations than the fixed user terminals.  This would allow for minimal changes to the basic standard since the point-to-multipoint master/slave relationship between the base station and its CPEs would be preserved and all basic PHY, MAC and cognitive radio features would be the same.

2- Extension of the WRAN Model

The Wireless Regional Networks for which the 802.22 standard is being developed are expected to operate in low population density areas and provide broadband access to data networks using vacant TV channels in the VHF and UHF bands allocated to the Television Broadcasting Service in the frequency range between 54 MHz and 862 MHz while avoiding interference to the broadcast incumbents in these bands.  A typical application can be the coverage of the rural area around a village as illustrated in Figure 1 within a radius of 17 km to 30 km depending on the EIRP of the base station using adaptive modulation although the MAC should be able to accommodate user terminals located as far as 100 km when exceptional RF signal propagation conditions prevail.
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Figure 1 Typical application of the 802.22 WRAN standard

The addition of portable user terminals to this model will allow nomadic use of lower power portable terminals in the vicinity of the base station where the lower allowed transmitted signal level and lower user terminal antenna gain will still be sufficient to establish reliable communication with the base station.  It should be noted that the capability of such portable terminals will be limited by the fact that hand-off will not be provided between WRAN base stations but rather simpler de-association and re-association between different base stations as would be the case for the fixed terminals.  This way, the master/slave relationship between the BS and these portable terminals will be similar to that for the fixed terminals and the cognitive radio features will be kept simple.

The only difference will be that the location of these portable terminals will need to be tracked more frequently than in the case of the fixed terminals.  However, since their distance to the base station will be smaller than in the case of fixed terminals, the list of available channels will be driven by the more distant CPEs in the case of presence of DTV operation.  This would not necessarily be the case for the presence of wireless microphone operation and the same sensing process as for fixed terminals and in the same 2 seconds time frame will be needed.

3- Required changes

A number of limited changes will be needed.

3.1- 802.22 PAR and 5C

Only a few changes are needed to extend the scope of the 802.22 PAR to include personal/portable devices to the WRAN operation while still keeping it as a point-to-multipoint master/slave BS-user terminal operation.  The proposed changes are highlighted in the attached PAR and 5C.

3.2- Functional Requirement Document (FRD)

The original Functional Requirement Document (22-05-0007-47-0000_RAN_Requirements.doc) may need to be updated to reflect this extension.  This should not be a major task since the original requirements for fixed operation will still apply to portable terminals.  The Working Group should take advantage of this revision to update the FRD with requirements that are more closely related to the current state of the 802.22 Standard development.

3.3- 802.22 Draft Standard

A careful review of the 802.22 standard should be undertaken to identify the modifications required to accommodate these portable terminals in parallel with the comment resolution process so that this extension of the scope of the project does not result in any delay in the approval of the standard.

4- Action plan

In recognition of the above, it is proposed to take the steps necessary to bring this 802.22 PAR modification to the 802 Executive Committee at the November 2009 session for approval recognizing that the impact on the process for approving the 802.22 standard will be minimal and that the inclusion of portable terminals to the 802.22 operation may bring a number of new applications of the technology that could be attractive for the industry and bring more service to the subscribers.
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The proposed standard will take advantage of the better non-LOS propagation characteristics and longer reach potential at these lower frequencies, and will provide robust and reliable mechanisms to prevent harmful interference to licensed operations in the TV bands.  Where feasible for the application, it will draw on concepts and technologies from existing 802 wireless standards.  By extension, it will be compatible with the 802 architecture, including 802.1D, 802.1Q, and parts of 802.1f.
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No current 802 wireless standard specifies operation in the VHF and lower portion of the UHF spectrum, i.e., the TV bands, where, because of the more favorable propagation characteristics, it is possible to cover extensive areas in LOS and non-LOS conditions, making it economically feasible to serve even sparsely populated rural areas.  Also, no current 802 wireless standard includes the ability to determine the presence of licensed users in the TV band and adjust its frequency of operation, power level, and/or other operational characteristics so as to avoid harmful interference to these operations. 
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The favorable propagation characteristics at VHF and lower UHF frequencies are well documented in the literature, and demonstrated in the field by decades of practical operational experience, both in urban and rural environments.

Existing 802 wireless standards (e.g. 802.11h) have demonstrated that detection and avoidance of operation in spectrum occupied by licensed users is technically feasible.  

As a result of the migration of TV stations from analog to DTV operation, there is a large body of work documenting the appropriate co- and adjacent-channel D/U power ratios that would avoid harmful interference with TV services.
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The economic feasibility of IEEE 802 wireless devices is well-documented.  The cost factors for system components used in mass-market consumer TV devices are well established.  As these devices will autonomously determine the presence of licensed operations and avoid them, installation costs will be minimal or non-existent.  The resulting standard would even bring economically viable broadband access to lower population density rural areas, supporting the societal goal of bridging the ‘digital divide’.
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Abstract


This document discusses the possibility and advantages of modifying the current 802.22 PAR to add the use of portable user terminals where the WRAN signal levels are sufficiently high closer to the base stations.  Keeping the original point-to-multipoint network topology and the same master/slave WRAN cell approach will result in minimal change to the 802.22 basic standard in order to accommodate these portable terminals.





The results of a cursory look at the additional requirements as well as the changes proposed to the original 802.22 PAR and 5 Criteria are presented.
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