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Introduction
In the last RAN4 NR#3 meeting, TP for TR 38.xxx (BS RF) on conducted TX IMD for 1-C and 1-H was approved based on the agreement in RAN4#84. In RAN4 NR#3, WF on BS transmitter intermodulation for NR sub-6GHz was also agreed.

In this contribution we provides updated TP based on the agreed WF in RAN4#84 and further discussion submitted in the accompanying document.
Discussion
In the last RAN4 NR#3 meeting, TP for TR 38.xxx (BS RF) on conducted TX IMD for 1-C and 1-H [1] was approved. NR signal parameters for co-location intermodulation are summarized in Table 6.7.2-1 in [1].

Table 6.7.2-1: NR signal parameters for co-location transmitter intermodulation

	Parameter
	Value

	
	BS type 1-C
	BS type 1-H

	Wanted signal
	FFS

	Interfering signal type
	FFS signal of channel bandwidth FFS MHz

	Interfering signal level
	Rated total output power per antenna connector in the operating band – 30dB
	Rated total output power per TAB connector in the operating band – 30dB

	Interfering signal centre frequency offset from the lower (upper) edge of the wanted signal
	FFS


In the table, there are FFS in “wanted signal”, “interfering signal type”, and “interfering signal centre frequency offset from the lower (upper) edge of the wanted signal”

In RAN4 NR#3, WF on BS transmitter intermodulation for NR sub-6GHz [2] was also agreed. Agreements are show below.

· Co-location transmitter intermodulation case for conductive requirements:
· interfering signal type:
· NR  signal
· interfering signal channel bandwidth 
· For LTE refarming bands :
· 5MHz with15KHz SCS  
· For NR new bands: 
· Minimum CBW of corresponding band
·  FFS: SCS
The agreements in the WF cover interfering signal type which is FFS in the TP. Note that SCS for interfering signal for NR new bands is still FFS in the WF. We propose 30 kHz as discussed in the accompanying document [3]. 

For wanted signal, we propose “NR single carrier, or multi-carrier, or multiple intra-band contiguously or non-contiguously aggregated carriers”. It corresponds to the wanted signal for E-UTRA specification [4]. 

For Interfering signal centre frequency offset from the lower (upper) edge of the wanted signal, we propose the following corresponding to adjacent channel, 2nd adjacent channel, and 3rd adjacent channel respectively:
· ± 2.5 MHz, ± 7.5 MHz, and ± 12.5 MHz for interfering signal channel bandwidth of 5 MHz

· ± 20 MHz, ± 60 MHz, and ± 100 MHz for interfering signal channel bandwidth of 40 MHz

. 

It assumes minimum CBW of NR new band is either 5 MHz or 40 MHz. If other minimum CBW is defined for NR new band, corresponding interfering signal centre frequency offset should be defined.

Conclusion
Based on the discussion on NR signal parameters for co-location transmitter intermodulation above, the following TP to TR 38.817-02 is proposed for approval.

TEXT PROPOSAL:
--------------Start of text proposal-------------
6.7.2
Co-location transmitter intermodulation

Traditionally for the transmitter intermodulation requirement is to address the coexistence between the transmitter antenna from one BS and the transmitter antenna from another BS in case the antennas are co-located with assumption that the worst case coupling loss between them is 30 dB. The requirement assumes that they transmit the same level of power, and the transmitted signals are adjacent to each other in the frequency domain. 
For BS type 1-C this results in the power level of the interfering signal being specified as the power at the antenna connector minus the coupling factor of 30dB. 

For BS type 1-H the specific co-location coupling is between an aggressor co-located system and the element/sub array of the victim BS type 1-H. Whilst the top-level co-location scenario is the same the resulting interference power definition different as the TAB connector power is not necessarily the same as the aggressor signal power and the coupling between the aggressor antenna and the is element/sub array is not necessarily 30dB. However, these 2 effects tend to cancel each other out resulting in the final definition of the interferer being very similar, where the interferer applied to each TAB connector is the wanted signal power at the TAB connector minus 30dB [TR 37.842].

As the co-location scenarios for NR are the same as those for E-UTRA the same respective solutions can be applied to NR BS type 1-C and BS type 1-H.
The signal parameters to be used for wanted signal and interfering signal is defined in Table 6.7.2-1. 
Table 6.7.2-1: NR signal parameters for co-location transmitter intermodulation
	Parameter
	Value

	
	BS type 1-C
	BS type 1-H

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

	Interfering signal type
	For LTE refarming bands: 
NR signal of  5MHz with15KHz SCS
For NR new bands:

NR signal of minimum CBW of corresponding band with 30 kHz SCS

	Interfering signal level
	Rated total output power per antenna connector in the operating band – 30dB
	Rated total output power per TAB connector in the operating band – 30dB

	Interfering signal centre frequency offset from the lower (upper) edge of the wanted signal
	± 2.5 MHz, ± 7.5 MHz, and ± 12.5 MHz for interfering signal channel bandwidth of 5 MHz

± 20 MHz, ± 60 MHz, and ± 100 MHz for interfering signal channel bandwidth of 40 MHz


The transmitter intermodulation emission level caused by the interference from co-located BS should not exceed the unwanted emission limits of the transmitter spurious emissions requirement, the BS operating band unwanted emission requirement and ACLR requirements in the presence of the interfering signal defined above.
Note: For BS type 1-C the emission levels are defined per antenna connector, for BS type 1-H they emission levels are defined as the sum of the output of all TAB connectors (per operating band).

--------------End of text proposal-------------
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