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1
Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc number of work/study item description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG
	completion date
as decided by TSG

	47
	WI/SI started
	RP-100338
	0%
	December 2010

	48
	RP-100476
	RP-100640
	10%
	December 2010

	49
	RP-100786
	
	60%
	December 2010

	50
	RP-101117
	RP-101284
	100%
	December 2010


1.2
Status at this TSG meeting
Band 24 and GPS Co-existence test progress has been reported to TSG RAN4#57AH and TSG RAN4#58. Although results have been provided only for a limited number of smarthPhones (Six), considering that the FCC, in a recent Order [6], required LightSquared to work in coordination with several industry stakeholders, including the USGPSIC, to perform a study on GPS overload vulnerability covering a much broader cross-section of GPS applications than normally addressed by 3GPP, and given that the results of this study will have full public visibility, LightSquared requests the RAN Plenary to close the study item initiated in the TSG RAN4#57 meeting.  

1.2.1
Estimated of the level of completion of the work/study item

overall (mandatory to be provided):




100 %

1.2.2
Estimated completion date of the work/study item
The work/study item is planned to be 100% complete in:
March 2011

which is:
RAN #51
2.
Technical status related evaluation
In the TSG RAN4#57 meeting held in Jacksonville, FL during November 15 - 19, 2010, 3GPP TSG RAN4 required LightSquared to perform a study on the overload impact of its Band 24 RAN on GPS receivers involved in cellular applications [1, 2].  The requirement is quoted below.

A study will be initiated on the blocking vulnerability of legacy mobile GPS receivers, wherein LightSquared will provide RAN4 with measurement data and conclusions from a test campaign it is currently undertaking.  This is expected to take 2 – 3 months.  Support may be required from device-supplier members to supply devices and device data.  The L-Band WI TR 36.813 will be kept open to enable the study to be completed.  

In response, LightSquared has presented results from its ongoing studies, laboratory measurements and field trials for 6 smartphones with GPS, as well as fixed GPS timing units used in network infrastructure.  The details of test assumption, set up, and results may be found at [3] and [4]. Moreover, a Change Request is being proposed to RAN#51 meeting to include the results of Lightsquared Band 24 eNB and GPS co-existence study in 3GPP TR36.813 [5].

Although results have been provided only for a limited number of smarthPhones (Six), considering that the FCC, in a recent Order [6], required LightSquared to work in coordination with several industry stakeholders, including the USGPSIC, to perform a study on GPS overload vulnerability covering a much broader cross-section of GPS applications than normally addressed by 3GPP, and given that the results of this study will have full public visibility, LightSquared requests the RAN Plenary to close the study item initiated in TSG RAN#57 meeting.  

2.1
Detailed progress report since last TSG meeting (for all involved WGs)
In [3], a field trial was undertaken to test the operational behaviour of cell-phones equipped with GPS receivers in an open parking lot with some tree shadowing.  The criterion of GPS service failure was defined to be the point where either the number of satellites tracked simultaneously fell below 4, or a positioning application on the device declared that it was switching from using GPS to cellular triangulation.  

Under the assumption and test set up described in [3], and LightSquared’s deployment plans regarding spectrum occupancy and base station EIRP, it was concluded (based on the particular analytical/geometric link calculation methods used and described in [3]) that, for one (1) out of the three (3) phones tested, the maximum exclusion zone (where GPS service would be affected as defined above) would be approximately 20m around the base of the tower.  For two (2) phones, there were no exclusion zones at all. Interpreting the outdoor test results with a cellular planning tool, incorporating market specific morphologies, suggested that (for the one affected phone) the exclusion zone would be 1.1 – 2.5 % of the coverage area

In [4], lab results are provided for three additional smartPhone standalone GPS receivers (without A-GPS). Eight (8) satellites were emulated for desired signal levels from all satellites to be set at either -125 dBm or -130 dBm.  

The key performance indicators (KPI’s) used in this experiment were Position Error and SNR (as reported by the GPS processor).  The results of this study show that the Position Error was found to have a very sharp threshold, which often occurred at relatively high values of SNR degradation (in some cases around 10 dB) relative to the case of zero OOB LTE power. The lab test setup is depicted in [4]. These results show that, from an operational, or user perceptible standpoint, traditional metrics such as the 3 dB desensitization point may be too pessimistic.  

Also included in [4],  Lightsquared presented the results of a  field trial to gather data about GPS received signal levels from different satellites in suburban and urban morphologies, validating the GPS receive signal strength used in the lab experiment (-125dBm and -130dBm) for outdoor use case. The field trial was performed using a widely used commercial GPS receiver, with a calibrated antenna mounted on the roof of a vehicle, allowing the C/N of signals received from individual satellites to be monitored,  referenced to a 0 dBi antenna. Measurements were made in the open sky, suburban, and urban environments. 

2.2
List of completed elements (compare with open issues of last TSG)
· TS36.101
· TS36.104
· TR36.813
· R4-110470

· R4-111316

· RP-110118

2.3
List of open issues
· None
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