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1 Introduction
A way forward on UE Tx spurious emission for NR was approved in the last meeting[1], it mainly focus on the upper and lower frequency limits and measure bandwidth, the issues about spurious transmit emission limit and the boundary between OOB and spurious are not included in the way forward. In this contribution, we give some further views on these open issues.
2 Discussion
According to the latest TR38.803[2], it can be seen that it has been agreed in the NR SI phase that NR UE shall meet the same spurious limit as that of E-UTRA for the frequency range 1, i.e., below [6] GHz. How to treat FOOB of larger bandwidth than 20 MHz of NR is FFS. In other words, the spurious limits -30 dBm/MHz and out of band boundary for less than 20 MHz for NR Range1 have been agreed, the remained open issues are how to define out of band boundary for more than 20 MHz channel bandwidth NR Range1 and how to define spurious emission limits and out of band boundary for range 2.
Boundary for larger than 20 MHz channel bandwidth below 6GHz
On the one hand, considering most of LTE RF equipment (such as PA, front-end filter, duplexer) shall be reused for NR especially when reframing LTE band, the unwanted emission characteristic especially when offset is larger than adjacent channel will be roughly the same between LTE and NR under the same channel bandwidth. So, it is reasonable to take the same way as LTE to define out of band Boundary for NR. On the other hand, if we can assume that the deployment scenario of the NR and E-UTRA will be similar when reframing LTE band, and no beam forming technology for the conducted requirement. In that case, it can be expected that the coexistence requirement in TS36.101 should be mostly reused for the NR.
According to Ts36.101, the out of band boundary for LTE more than 5 MHz channel bandwidth and CA up to 40MHz channel bandwidth is formulated by BW+5 MHz, and it seems that above formulation may be still used for 100MHz for the E-UTRA carrier aggregation up to 5 carriers as discussed in [3].this is because wider channel bandwidth configuration will make the lower PSD in adjacent channels, and that will make those larger than BW+5 MHz areas be easy to meet the absolute value -30 dBm/MHz. In the last meeting, it was agreed on working assumption for NR range1 that the NR maximum channel bandwidth is 100 MHz and minimum channel bandwidth is 5 MHz[4].Hence, it is proposed that the boundary between OOB and spurious for NR below 6 GHz is BW+5 MHz for all possible channel bandwidth.
Proposal 1: The boundary between OOB and spurious for NR below 6GHz is BW+5 MHz, which is offset from channel bandwidth edge.
Spurious emission limit and out of band boundary for range 2
For now, it seems following three conclusions on spurious emission limits are common understanding by most companies for range 2.
1) The emission limits shall be defined by an absolute value in order to follow a unified rule to avoid a potential misreading.

2) At least TRP is used as a metric for mm wave
3) ITU-R SM.329 and ITU-R SM.1541 could be as a baseline
In ITU SM.329, there are two categories (category A and B) involving Range 2 frequency range for land mobile service. The Category A limit is -13dBm/MHz when absolute value is considered, which is aligned with the U.S. regulation in the telecommunications area set by FCC Title 47 , while the more stringent Category B limits is -30dBm/MHz, which is used in Europe and some additional countries. Considering UEs are intended for global circulation, there may not be any regional requirement for UE, hence it seem that the stricter Category B limits shall be applied. However, due to the PA limitations for high frequencies, the unwanted emission for range 2 will be worse than it for range 1, especially when considering there may be no filter in the band; the harmonic product can’t be gotten any suppression. According to the way forward [1], it can be known that the 2nd harmonic will be tested in spurious. The following figure pasted from contribution [5] shows the 2nd harmonic measurement results from a typical 27 GHz PA. It can be seen that if there is no front-end filter to suppress 2nd harmonic product, it is hard to meet Category B limit as concluded in contribution [4].
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Figure 1. GaAs PA 2:nd harmonic emission measurement. This example has Psat>24 dBm.(pasted from [4])
So, in term of implementation, Category B limits seem to be too stringent for range 2.until now, whether front-end filter can be used in mmwave band has not been decided, so it is hard to decide which category shall be used for range 2 before further study on implementation. 
Observation 1: more investigation on implementation shall be needed before determining which category shall be used for range 2.
3 Conclusion
In this paper, we give the following proposal on NR UE spurious emissions below 6GHz.

Proposal 1: The boundary between OOB and spurious for NR below 6GHz is BW+5 MHz, which is offset from channel bandwidth edge.

And based on the discussion, we give the following observation on NR UE spurious emissions for range 2.
Observation 1: more investigation on implementation shall be needed before determining which category shall be used for range 2.
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