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1. Introduction
Band 28 Tx 5th harmonic lands in B42 and B43 Downlink.  Traditionally, a harmonic exception to -30dBm/MHz is provided to the coexistence emissions.  For Tx 5th harmonic, it’s worth studying whether the full -50dBm/MHz coexistence emissions level can be met, without use of the harmonic trap filter or other additional filtering help.
2. Discussion

We estimate the Tx 5th harmonic level of Band 28 for UEs without a harmonic trap filter (HTF) or any additional harmonic filtering.  We surveyed the existing component vendors for PA and duplexer performance, and base our estimation on this performance.

We also note that we assume a B28 UE that does not support Carrier Aggregation between low and high bands (eg B28+B1 CA).  The UE can support low+low band CA (eg B28+B18 and/or B28+B19 CA).  Such a UE is not required to have a diplexer or a harmonic trap filter, so such components are not considered in our analysis.

2.1. Component Performance
The first key component is the PA 5th harmonic.  Based on feedback from two major third party vendors, a PA H5 capability of -50dBc is existing capability.  We will perform our analysis assuming -50dBc PA 5th harmonic level.
The other key component is B28 duplexer (or quadplexer for low+low CA) attenuation at Tx 5th harmonic.  Based on feedback from 2 major third party vendors, duplexer (and quadplexer) spec of 20dB attenuation worst case can be guaranteed.  We also find the Tx Insertion loss spec to be ~3dB, so we estimate the relative rejection of 5th harmonic to be 17dB for our analysis.
2.2. Estimating worst case H5 performance
Using the above PA and duplexer information, we estimate the total UE output H5 level to be:

24dBm UE output – 50dBc PA – 17dB duplexer/quadplexer relative attenuation = -43dBm

We generally budget 3dB for transceiver harmonic contribution (since there is no inter-stage TX filter), making the total worst case UE Tx 5th harmonic estimate -40dBm.
Observation 1: For B28 UE without HTF or Diplexer, the worst case 5th harmonic estimate is -40dBm
For a 1RB Uplink allocation, the spectral spread of the 5th harmonic is 0.18 * 5 = 0.9 MHz.  We note that this is contained inside 1MHz, meaning there is no bandwidth correction required.  This leads to our second observation:
Observation 2: For 1 RB Uplink allocation, the 5th harmonic is contained inside 1MHz, meaning our worst case 5th harmonic estimate for UE without HTF or Diplexer is -40dBm/MHz (no bandwidth correction applicable).
3. Conclusion
Based on feedback from major third party B28 PA and duplexer vendors, we estimate the worst case UE B28 Tx 5th harmonic capability of -40dBm/MHz for UEs without use of a harmonic trap filter (HTF) or Diplexer.  Such performance is representative of UEs that support single mode B28, and low+low inter band CA with B28 (e.g. B28+B18 or B28+B19 CA).
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