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Introduction

The 5th order harmonic for UE co-existence requirements has been discussed in the last RAN4 meetings. Companies have different opinions if 5th harmonic needs an exception or not in the UE co-existence tables, see reference [1] to [3]. In this input we show PA information from which can be concluded that the 5th order harmonic needs no such exception.
Discussion
In [1] it was shown that for B28 PA the 5th order harmonic exception is not needed. We also observe the 5th order harmonic suppression of PA differ by 8 dB in reference [2] and [3]. We checked different PAs for B8, B20 and B7 and the harmonic suppression for max output power. For 3fo including also higher orders the achievable value is typically > 50 dBc and the max 42/45 dBc for high/low bands respectively, see e.g. reference [4], [5]. The fifth order suppression we can expect to be larger than the third order suppression.
For 1 RB, [3], 27 dBm output power and duplexer minimum 5th harmonic rejection of 20 dB as reported in [2] we can calculate that a 5th  order suppression of 57 dBc (50 dBm  + 27 dBm – 20 dB) is sufficient in order to guarantee the UE-coexistence requirement of -50 dBm/MHz. 
For 5th order we expect at least a 15 dB higher suppression compared to 3fo for the following reasons:
· PA harmonic rejection increases for higher harmonics (2fo ( 4fo, 3fo ( 5fo and so on)
· Matching of the PA output with simple L-C low-pass stages will optimize power transfer and cut-off harmonics. For a second-order low-pass filter 12 dB attenuation is reached per octave.
· PA harmonic suppression specification for 3fo contains also all higher order terms which means the 5fo harmonic suppression can  be expected to be higher
As a rule of thumb we may assume that the harmonic suppression goes up by 10 dB for every higher order term. If the lowest value for 3fo is 42 dBc the value for 5fo can be assumed to be > 60 dBc. Therefore it can be safely assumed that a suppression of >57 dBc should be possible for B8, B20 and B7 PAs.
Conclusion
In this contribution we concluded that 5th order harmonic are unlikely to exceed the level of -50 dBm/MHz assuming worst case analysis and we therefore suggest to remove the 5th order harmonic exception from TS 36.101 at the relevant sections for single carrier and CA.
Proposal 1: Remove 5th order harmonic exception from TS 36.101 at the relevant sections for single carrier and CA.
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