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1 Background
The addition of broadcast protection from Band 20 UEs emissions was discussed during RAN4#60 bis, see [1], [2]. The proposal is based on the current version of the harmonised standard EN 301 908-13 V5.2.1, in which a -65dBm/8MHz protection limit are specified for the range 782-790 MHz. One argument is that tests implementations will be more widely available if a 3GPP test case is defined, but there are other implications.
2 Spurious emissions limits for broadcast services below 791 MHz
The limits for broadcast protection vary across regions. The EN requirement for Band 20 mandates a -65 dBm/8MHz emissions level in 782-790 MHz for Band 20 transmissions in 832-862 MHz, hence 42 MHz away from the passband. This corresponds to a level -74 dBm/MHz assuming scaling can be used (‘spectrally flat’ interference). For APAC 700 MHz the tentative requirement is a -34 dBm/MHz limit below 694 MHz, which is 11 MHz away from the APAC700 transmitter. In the US, the FCC requirement for transmissions below 698 MHz corresponds to a level of around -41 dBm/8 MHz assuming a separation of a broadcast victim and an E-UTRA transmitter in Band 12 of 1 m (obtained by converting the field strength limits in FCC Part 27.60 to conductive limits). 
The general ITU-R spurious emissions requirement applicable below the existing E-UTRA bands in each ITU-R region is  -30 dBm/MHz, a higher level than those above. 
3GPP terminal equipment based on e.g. GSM and HSPA have been operated in GSM850/Band V and Band VIII without interference problems due to large emissions with broadcast services.
The proposed EN requirement for 782-790 MHz for Band 20 emissions is more than 40 dB tighter than this general requirement, and would imply a significant modification of the spurious requirement.
3 Proposed way forward
Specification of the EN spurious requirement for Band 20 emissions into the protected range 782-790 MHz would be inconsistent with that for other bands below 1 GHz, for which the general ITU-R spurious emission requirement applies for the same range. No compatibility problems with broadcast services due to large UE emissions have been noted for terminals operated in these latter bands. The -65 dBm/8 MHz limit would not necessarily be met for emissions from e.g. Band 5 or Band 8, while it is implicitly met for Band 20 as we shall see next. Therefore it proposed 

· not to include a -65 dBm/8MHz requirement for the range 782-790 MHz.
A test method for verification of the regional EN spurious requirement can be specified in the harmonized standard EN 301 908-13. 
4 NS_10 and Band 20 duplexer performance

The -65 dBm/8MHz limit for 782-790 MHz should be implicitly met by means of the Band 20 TX duplexer rejection without back-off. The NS_10 is devised to decrease receiver desense for large allocations within the 15 and 20 MHz bandwidths. An example: for a 100 RB allocation at low channel of Band 20 (832-852 MHz) the TX noise falling into the receive range 791-811 MHz on a TX/RX branch is, with worst-case data according to [3],
26 dBm (PA output power) – 48.6 dBc (ACLR_RX) – 45 dB (TX-RX isolation) + 4 dB (RX duplexer IL to refer power to antenna port) = -59.6 dBm ~ -63 dBm/8 MHz
which is also the worst case aggressor configuration (and corresponding to ~ -63 dBm/8 MHz average over 791-811 MHz), which would lead to significant desense: the specified reference sensitivity is of the order of -93 dBm/8 MHz.
The spurious emission requirement, on the other hand, applies in 782-790 MHz with the spurious measurement centered at 786 MHz. An emissions spectrum from a 26 dBm PA (MPR = 1 dB) is shown in Figure 1 before filtering [3]. If a duplexer rejection of 35 dB is assumed (att@TX) in 782-790 MHz, as shown in Figure 2, the emissions below 790 MHz is lower than -45 dBm/MHz (emissions at 790 MHz) + 9 dB (MBW conversion) – 35 dB (att@TX) ~ -70 dBm/8 MHz.  
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Figure 1: unwanted emission spectrum of a 26 dBm PA (the general LTE mask in red).

The emissions from the smaller PRB allocations will be less significant, spectral re-growth dominates. 

[image: image2.emf]
Figure 2: wideband response of a Band 20 SAW TX duplexer.

Hence it is expected that the -65 dBm/8 MHz is implicitly met in 782 – 790 MHz just below Band 20 by means of the duplexer rejection. There is no need to use NS_10 for meeting the requirement. We also observe that the TX duplexer will also provide 35 dB of attenuation for all frequencies below 782 MHz.
5 Conclusion

There is no need to include a -65 dBm/8MHz protection requirement for the range 782-790 MHz into TS 36.101. This limit would not necessarily be met for emissions from e.g. Band 5 or Band 8, while it is implicitly met for Band 20.
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