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1. Introduction
In the RAN4#81 meeting, some transmitter requirements of 5G NR BS are preliminarily discussed, e.g. RF channel bandwidth, in-band emission, EVM, new waveform to handle the INI (inter-numerology interference), however transmit interdmoualtion requirement is not discussed yet. Therefore in this paper, we want to share some initial considerations on the transmit intermodulation requirement of NR BS. 
2. Discussion    
As we know that ,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. Therefore for 5G NR BS, it should also been defined accordingly. Before specifying the transmit intermodulation requirement for NR BS, it’s probably useful and necessary to review how this requirement is specified for LTE BS in 3GPP Rel8 Spec as shown in the following table. 
Table 6.7.1-1 Interfering and wanted signals for the Transmitter intermodulation requirement for E-UTRA [36.104]
	Parameter
	Value

	Wanted signal
	E-UTRA single carrier, or multi-carrier, or multiple intra-band contiguously or non-contiguously aggregated carriers

	Interfering signal type
	E-UTRA signal of channel bandwidth 5 MHz

	Interfering signal level
	Rated total output power in the operating band – 30 dB

	Interfering signal centre frequency offset from the lower/upper edge of the wanted signal or edge of sub-block inside a sub-block gap
	± 2.5 MHz

± 7.5 MHz

± 12.5 MHz

	NOTE1:

Interfering signal positions that are partially or completely outside of any downlink operating band of the base station are excluded from the requirement, unless the interfering signal positions fall within the frequency range of adjacent downlink operating bands in the same geographical area. In case that none of the interfering signal positions fall completely within the frequency range of the downlink operating band, TS 36.141 [4] provides further guidance regarding appropriate test requirements.

NOTE2:
In certain regions, NOTE1 is not applied in Band 1, 3, 8, 9, 11, 18, 19, 21, 28, 32 operating within 1475.9-1495.9MHz, 34.


For E-UTRA system, the interfering signal could be either co-located BS or other transmitter of own BS with separate antenna connector. Therefore interfering signal would be coupled over the antenna which means the MCL of 30dB as for co-located is also applicable. Justification of 30dB MCL is presented for UTRA system [2] and as the E-UTRA system and UTRA system would install quite similar sector antenna (e.g. passive antenna system with 65o HPBW in azimuth direction and 10o HPBW in elevation direction ), therefore it’s reasonable to reuse the MCL 30dB for E-UTRA system. Anyway we need to review how MCL 30dB is obtained . For UTRA system, the two operators will potentially co-site the antenna installation on the roof-top, the antenna could be deployed in the each other’s far fields, therefore the isolation between the aggressive and victim system could be calculated using the formal Friis’ transmission equation[2]
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where R is the distance between the antennas,
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 is the wavelength and Gain is the total effective gain of the two antennas. 
For URTA system, it’s assumed that separation distance between two sites is 10 meters using the 65o (14dBi) sector antenna. When the antennas are situated in 35o angle compared to each other which is considered as a typical deployment case, then isolation could be calculated as 
Isolation[dB]=20*log10(2*π*10/0.15)-[14-3+14-3]=30.48dB
However for 5G NR BS, firstly the antenna system is quite different from that implemented for legacy UTRA and E-UTRA system. The preliminary antenna pattern of NR BS could be referred in the agreed simulation assumption for NR coexistence study. In addition, as this MCL is derived based on the 2GHz frequency band and 10 meters separation between the victim and aggressive BS. For the 5G NR BS especially for 5G NR BS operating at above 6GHz, the wavelength is much different from that of 2GHz. Therefore MCL of NR BS should be further studied taking antenna pattern of NR BS and operating frequency into account. 
Table 1.Wavelength above 6GHz

	Wavelength 
	Value [m]

	
	30GHz
	45GHz
	70GHz

	
	0.01
	0.0067
	0.0043


Proposal 1: MCL of NR BS should be further studied taking antenna pattern of NR BS and operating frequency into account.   
For wanted signal and interfering signal of transmit requirement for 5G NR BS, this is could be FFS as there is no specific agreement for channel bandwidth in TSG RAN1 and other groups. 
In addition, when specifying the transmit intermodulation requirements of NR BS, the coupling effects occurring in the RDN and the antenna array within the victim system should also been taken into account which is similar as intra-AAS transmit interdmodulation defined in TR 37.842. 
3. Conclusions
In this proposal, we shared some considerations of transmit intermodulation requirement of NR BS and proposal are made as following:
Proposal 1: MCL of NR BS should be further studied taking antenna pattern of NR BS and operating frequency into account.
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