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Background:

The following is the peer review of OET Report FCC/OET TA-2014-01, entitled “Measurements of LTE into DTV Interference.”   Because the proposed incentive auction of TV broadcast spectrum may result in market variation, in which portions of spectrum reallocated for mobile broadband use in most of the country may remain in use by DTV stations in certain areas, it will be necessary to establish criteria for assessing interference between DTV and mobile broadband services using the same or adjacent frequencies. The tests were done to provide empirical evidence to evaluate the assumption that the Commission’s current DTV-to-DTV protection requirements are adequate to protect DTV receivers from LTE signals, as described in the ISIX Public Notice, (Public Notice DA 14-98, “OET Seeks to Supplement the Incentive Auction Proceeding Record Regarding Potential Interference Between Broadcast Television and Wireless Services,” ET Docket No. 14-14 and GN Docket No. 12-268, January 29, 2014.)  The report is a result of OET’s tests on four DTV receivers to obtain an indication of their behavior in the presence of an interfering LTE signal. 
Peer review of the OET report was performed as required under the OMD Information Improvement Act for influential scientific and engineering studies.  The review panel was made up of two engineers, one from the International Bureau and one from the Public Safety and Homeland Security Bureau.  The review panel analyzed and discussed various subject areas in the OET report, both independently and jointly.  Specifically, as requested in the OET memo, the review panel addressed the following:

1. Whether the scope of testing in terms of desired (DTV) signal conditions examined was appropriate and sufficient;

2. Whether the scope of testing in terms of undesired (LTE) signal conditions (including spectrum overlap with DTV) was appropriate and sufficient;

3. Whether the measurement methodologies used in the testing of the DTV receivers were appropriate;

4. Whether the various tests performed were properly conducted consistent with the selected methodologies.
The response of the review panel is presented below for each question shown above:

1)  
Whether the scope of testing in terms of desired (DTV) signal conditions examined was appropriate and sufficient.
In the opinion of the review panel, the scope of testing in terms of the desired signals used was appropriate and sufficient.  
The minimum desired-to-undesired (D/U) ratio for an artifact-free DTV signal in the presence of cochannel interference varies with the strength of the desired signal.  Therefore, the tests used three values of desired DTV signal strength, characterized as very weak, weak, and moderate desired signal strength. The review panel believes these three desired signal levels were appropriate chosen to characterize reception conditions in the field. The report notes that the desired signal levels deviate by 1.7 dB from standard signal levels used in previous DTV testing, but concludes that the small deviation is not likely to affect receiver performance.  We agree.
2) Whether the scope of testing in terms of undesired (LTE) signal conditions (including spectrum overlap with DTV) was appropriate and sufficient.   
The review panel believes that the characterization of the undesired LTE signals was appropriate and sufficient. 
The tests included undesired LTE signals occupying 5 MHz and 10 MHz blocks, consistent with wireless broadband allocations.  The procedures note that peak-to-average power ratios vary depending on the number of subcarriers used by an LTE system, and appropriately simulated an LTE signal with all carriers modulated.  This assumption should represent a worst case for interference from LTE.  The variation of the amount of overlap between the LTE signal and the 6 MHz desired DTV signal by one-MHz increments on both the low and high side of each DTV channel was appropriate.
The report mentions that LTE signals may be used in 15 or 20 MHz blocks.  It may be desirable to test undesired LTE signals in larger blocks, although the authors may consider this unnecessary as the 10 MHz LTE signal would fully overlap the 6 MHz DTV signal.
3)  Whether the measurement methodologies used in the testing of the DTV receivers were appropriate. 
In the opinion of the review panel, the measurement methodologies were appropriate.  Tests were performed using established planning factors for DTV service and receiver test methods that have been used previously and are documented in publically available OET reports.

The tests first set out to establish the minimum signal level (MSL) and the minimum carrier-to-noise ratio (CNR) for each of the four test receivers, and to compare the measured values to the figures used for DTV service planning. These tests, which showed MSL and CNR values reasonably consistent with planning factors, provided a useful foundation for the subsequent interference tests. Tests of threshold sensitivity were done at two UHF channels, with little difference between results.
The TV channels selected for testing, TV Channel 33 (584-590 MHz) and 46 (662-668), appear to be appropriate since under at least one scenario as many as twenty-five channels could be reallocated for LTE in some markets.  This would result in TV Channels 26 to 51 being reallocated for LTE.  Thus the channels selected for testing are representative of the range of channels which could be eligible for reallocation. 
As the report notes, the selection of four DTV receivers is not sufficient for statistical analysis.  We feel the report characterizes its conclusions, properly, as observations with limits on applicability noted in a forthright manner.
4)  Whether the various tests performed were properly conducted consistent with the selected methodologies.

The review panel concludes that the tests were properly conducted consistent with selected methodologies.  The report cites previous DTV interference tests performed by the Commission and by other parties, and conforms to accepted test methodology.  

We note that hysteresis (different D/U ratios observed when the interfering signal was decreasing vs. increasing) was not considered in the DTV/DTV interference tests.  We note that the hysteresis effect in the DTV/LTE tests showed a variation of only 0.2 dB, however, which indicates that the authors may have believed it unnecessary to consider hysteresis in the DTV/DTV tests.
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