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1. Introduction

At last meeting (RAN4 NR#3 AH meeting in Nagoya) some details related to the interfering signal part of transmitter intermodulation requirement was agreed. However, all parameters are not yet settled. The SCS for the case operating within NR specific frequency bands is still FFS. 
This contribution elaborates around the technical background of finding a SCS to be used for the interfering signal for NR bands. The contribution also presents a proposal for approval.
2. Discussion

According to agreements from the way-forward [1], the interfering signal parameter for transmitter intermodulation should be defined as:

1. The interfering signal type: NR signal

2. Interfering signal channel bandwidth

a. For LTE refarming bands use 5 MHz with 15 kHz SCS.

b. For new NR bands use minimum supported CBW. The SCS is FFS.
The intension with the interfering signal part of the transmitter intermodulation is to provoke the test object to generate unwanted emission. The transmitter intermodulation requirement is a measure of the capability of the transmitter unit to inhibit the generation of signals in its non-linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter unit via the RDN and antenna array. 
The signal characteristics (such as power level, amplitude statistics, bandwidth) associated with the interfering signal is a crucial part of the transmitter intermodulation requirement. The interfering signal characteristics is directly related to the robustness against generation unwanted emission in an interfered situation. 
Traditionally, the interfering signal power is set to -30 dB of the radiated wanted power. Also, the bandwidth is for NR set to 5 MHz with 15 kHz SCS for LTE refarming bands and minimum supported CBW with FFS kHz SCS for new NR bands. 

To be able to select proper setting of SCS for new NR bands, the power statistics of the interfering signal is analysed. A very simple way of analysing the power statistics of a signal is to consider the peak-to-average ratio (PAPR) of the signal in mind.

From [3], the PAPR for a OFDM modulated signal depends on the number of sub-carriers used. For carriers using a large number of carriers, the PAPR of almost all OFDM symbols can be expressed as:
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It is worth to mention that the PAPR is typically reduced by applying some kind of PAPR reduction algorithm (e.g. amplitude clipping or coding).

If Figure 2-1, the PAPR as function of number of sub-carriers (N) is plotted.
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Figure 2-1: PAPR as function of number of sub-carriers
To compare, different SCS values, the PAPR is plotted as function of carrier bandwidth (CBW) in Figure 2-2.
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Figure 2-2: PAPR as function of carrier bandwidth
From Figure 2-2, it is clear that 15 kHz SCS will generate largest PAPR assuming no PAPR reduction is applied. 
In Table 2-1, details on agreed parameters with respect to NR spectrum utilization are shown. 
Table 2-1: Spectrum utilization
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Using the information in Table 2-1, the number of sub-carrier used can be calculated as:


[image: image5.wmf]NRBxRB

N

=

, where RB is 12 for NR.
Since, the largest supported NRB, would give the largest number of sub-carriers, it would suggest the 15 kHz or narrowest SCS would without PAPR reduction result in largest PAPR. 
Therefore, it is suggested to use 15 kHz SCS or minimum supported SCS for the interfering signal for all CBWs for transmitter intermodulation requirement.
3. Conclusion

In this contribution, we have shown that 15 kHz SCS is the worst case for interfering signal used for transmitter intermodulation requirement. Therefore, 15 kHz SCS can be used for CBW up to 50 MHz. For 60, 80 and 100 MHz CBW the minimum supported SCS is suggested (30 kHz or 60 kHz). 
Proposal:

For new NR bands use minimum supported SCS for minimum supported CBW.
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