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1 Introduction
In current  version of TR38.803 [1], the outcome in SI for the transmitter intermodulation requirement is still FFS and it should be addressed in WI. However, there were no papers so far to discussion the NR transmitter intermodulation requirement in the last meetings. 
In general, the NR BS RF requirements can be summarized as conduct only requirements, hybrid requirements (i.e. conduct+ OTA requirements) and OTA only requirements, where Range 1-C is for conducted requirements including Non-AAS type BS (i.e. Rang 1-C-N, which doesn’t have antenna functionality) and AAS type BS (i.e. Range 1-C-A which has antenna functionality). 
In this paper, we provide some preliminary discussion on the conduct transmitter intermodulation requirement for NR BS, i.e. Range 1-C-N and Range 1-C-A. It should be noted that the OTA transmitter intermodulation requirement is also under discussion in eAAS.
2 Discussion
The transmit intermodulation requirement is a measure of the capability of the transmitter 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 via the antenna, where the interfering signals can be either from the co-located based stations or the other transmitter(s) of the own base station with separated antenna connector(s). 
For non-AAS type BS, only “Co-location transmitter intermodulation” type was captured for the transmitter intermodulation requirement, where the interfering signal is from a co-located base station and a minimum coupling loss of 30dB is applicable.  In single-RAT E-UTRA specification, only the interfering signal of 5 MHz channel bandwidth was considered, although LTE supports up to 20MHz channel bandwidth. And the interfering signal in this case shall be located at first, second and third adjacent channel of the wanted signal bandwidth. The interfering signal type for MSR are 5 MHz E-UTRA channel bandwidth for general minimum requirement  and CW for BC1/BC2 additional requirement and 1,28 Mcps UTRA TDD signal for BC3 respectively.
For AAS BS there are two types of transmitter intermodulation cases captured by the transmitter intermodulation requirement:

1)
Co-location transmitter intermodulation in which the interfering signal is from a co-located base station.

2)
Intra-system transmitter intermodulation in which the interfering signal is from other transmitter units within the AAS BS.

For AAS BS, the co-location transmitter intermodulation requirement is considered sufficient if the interfering signal for the co-location requirement is higher than the declared interfering signal for intra-system transmitter intermodulation requirement.
For the type of “Co-location transmitter intermodulation”, requirements refer to the existing 3GPP specifications, and for the type of “Intra-system transmitter intermodulation”, only one type of interfering signal type was considered for each RAT (similar with MSR), but the minimum coupling loss of 30dB is not applicable anymore. while the interfering signal power level is declared by the manufacturer instead, and the frequency offset between interfering signal and wanted signal equals to 0. 
For below 6GHz NR BS, the existing 3GPP requirements for LTE and MSR including AAS should be re-used for NR as much as possible for below 6GHz NR together with consideration of re-farming LTE’s spectrum for below 6GHz NR. It is reasonable to follow the existing 3GPP principle to define the NR BS conduct transmitter intermodulation, i.e. “Co-location transmitter intermodulation” type for range 1-C-N transmitter intermodulation and both “Co-location transmitter intermodulation” and “Intra-system transmitter intermodulation” types  for range 1-C-A transmitter intermodulation, and a minimum coupling loss of 30dB is also applicable. 
Observation 1:  For below 6GHz NR transmitter intermodulation, only “Co-location transmitter intermodulation” should be defined for Range 1-C-N, and both “Co-location transmitter intermodulation” and “Intra-system transmitter intermodulation” types for range 1-C-A.
One issue for the below 6GHz NR BS transmitter intermodulation is whether it needs to introduce the new interfering signal type for NR? 
As mentioned above, only one interfering signal type was used for each single-RAT. Below NR BS will support various bandwidths up to 100MHz, the interfering signals may have different modulation and bandwidth e.g.  GERAN, UTRA, E-UTRA (up to 20MHz) and NR (up to 100MHz). However, the intermodulation is almost independent from the modulation type, but it is bandwidth of wanted and interfering signal that affect the frequency range in which intermodulation products appear. It means that one case is sufficiently represented and we do not need to define the other scenarios/cases specifically for other systems neighbouring systems.  Therefore, it is proposed that the existing interfering signal types are enough for the moment, the new interfering signal type for NR can be considered later.
Proposal 1: Regarding the interfering single type, the existing cases are enough for the moment; other case(s) can be considered later.
Proposal 2. The transmitter intermodulation requirements in TS37.104 and TS37.105 can be applied to Rang 1-C-N and Rang 1-C-A, respectively.

As the considered interfering signals appear only in the base station operating band, only frequency combinations falling in the respective operating band shall be considered when testing the requirement.
Intermodulation products are unwanted emissions and shall not exceed the specified limits of unwanted emissions in out of band domain and spurious domain. Although the unwanted emission limits for below 6GHz NR are still under discussion, the transmitter intermodulation level shall not exceed the unwanted emission limits of ACLR, UEM and spurious emission.
3 Conclusion
In this paper, we give the preliminary discussion on the conduct transmitter intermodulation requirement for below 6GHz NR base station. The conclusions in this paper are summarized as follow: 
Observation 1:  For below 6GHz NR transmitter intermodulation, only “Co-location transmitter intermodulation” for Range 1-C-N, and both “Co-location transmitter intermodulation” and “Intra-system transmitter intermodulation” types for range 1-C-A.
Proposal 1: Regarding the interfering single type, the existing cases are enough for the moment; other case(s) can be considered later on their merits.
Proposal 2. The transmitter intermodulation requirements in TS37.104 and TS37.105 can be applied to Rang 1-C-N and Rang 1-C-A, respectively.

As the interfering signals considered appear only in the base station operating band, only frequency combinations falling in the respective operating band shall be considered when testing the requirement. In addition, the interfering signal type and the frequency offset between interfering signal and wanted signal in TS37.104 and TS37.105 can be applied to below 6GHz NR transmitter intermodulation.
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