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1. Introduction

The spurious emission limits for APAC700 UE protection of broadcast television services below the band have been proposed at a level of -34dBm/MHz, but scaled to a bandwidth commensurate with that of the TV channel (either 6, 7, or 8 MHz) [1].  Furthermore, it is agreed that the APAC700 band will support channel bandwidths ranging from 3 MHz to 20 MHz, although the 20 MHz for FDD may be subjected to a restricted raster.  In this contribution, we study the A-MPR necessary to meet the emission limit to protect broadcast television reception below the APAC700 band.
2. Discussion

The UE spurious emission limit of -34 dBm/MHz scaled appropriately applies over broadcast limits up to 694 MHz in some regions.  In other regions, the television broadcast requires protection up to 698 MHz, but the spurious emission limit has not yet been agreed for this frequency range.  In Japan, television broadcast requires protection up to 710 MHz at a level of -26.2 dBm/6 MHz, equivalent to -34dBm/MHz scaled to 6 MHz measurement bandwidth.  In this contribution, we only focus on the implication of meeting the requirement at 694 MHz.
We first consider the FDD band plan for APAC700.  In this case, the uplink ranges from 703 – 748 MHz to be covered by two duplexers, each 30 MHz wide [1].  Therefore, the separation between the lowest edge of the uplink and the upper edge of the protected band is only 9 MHz.  This poses two distinct challenges.  Since the APAC700 band can support wide bandwidths up to 20 MHz, the ACLR and 3rd order intermodulation terms can extend into the protected band.  Specifically, 15 and 20 MHz channels placed at the lower portion of the APAC700 band require investigation.  Furthermore, because of the small separation, limit filter attenuation may be available, especially when including worst case temperature drift and manufacturing tolerance.  

Simulations were conducted to evaluate the amount of A-MPR backoff needed to comply with the proposed emission limit.  The simulations were run with the following assumptions

1. PA sized to meet 33dB UTRA ACLR1,

2. LO, IQ, CIM3 = -28 dBc, -28 dBc, and -60 dBc,

3. Emission limit = -34 dBm/MHz,

4. Filter rejection at 694 MHz = 15 dB.

At this emission limit and measurement bandwidth, it was found that a few waveforms required 1 dB and, in rare cases, 2 dB of A-MPR.  It was found that the worst case offenders are narrow allocations concentrated at the lower end of the channel.  Due to the high spectral density and the LO folding products, these terms create intermodulation products that exceed the -34dBm/MHz limit.  Note that in this simulation, we have already taken into account an assumption of -28dBc for the IQ imbalance term.  
However, recognizing that the emissions are to be measured in a 6, 7, or 8 MHz measurement bandwidth to match that of the television broadcast signal, the narrowband emissions are averaged over this bandwidth.  Simulations run with a 6 MHz measurement bandwidth do confirm that the emissions do fall below the specified limit which in this case scales to -26.2 dBm.  

We therefore conclude that with the assumption that the APAC700 filter can provide at least 15 dB of rejection at 694 MHz and below, the emission limit of -34dBm/MHz when scaled to 6, 7, or 8 MHz measurement bandwidth can be met without the need for A-MPR.

For the TDD band plan, the conclusion is similar but is also dependent upon the filter response.  Unfortunately, the TDD filter response is not yet well understood given the wide passband required.  Further, it is not well understood whether multiple sub-band filters will be required and what their characteristics are. Therefore, it is premature to conclude that the TDD filter can provide the necessary 15 dB rejection at 694 MHz.

3. Conclusion
Under the assumption that the emission requirement to protect TV broadcasting services at 694 MHz is -34dBm/MHz measured over 6, 7, or 8 MHz, and that the APAC700 FDD filter can provide 15dB rejection, simulations indicate that A-MPR is not necessary for the UE to meet this requirement.
Reference
[1] R4-116268, “APAC700 Ad-hoc minutes,” Ericsson, ST-Ericsson
1
1

