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1. Introduction

At last RAN4 meeting (RAN4#84 in Berlin) it was agreed to re-use and merge concepts for non-AAS BS and AAS BS. The outcome is that the transmitter intermodulation requirement for NR BS will consist of two parts; co-location and intra-system. Also, some guidance for this meeting was agreed in a way-forward.  
As there are quite a few meeting cycles left before the finalization of NR NSA in December, in this contribution proposals for parameters to be used for conducted FR1 transmitter intermodulation requirement is presented for approval.
2. Discussion

The transmitter intermodulation requirement will be defined for requirement set 1-C, 1-H and 1-O as visualised in Table 2-1. Last meeting it was agreed [1] not having transmitter intermodulation for requirement set 2-O.
Table 2-1: Requirement Applicability 

	RF requirement
	1-C 
(non-AAS)
	1-H
(AAS)
	1-O
(OTA AAS)
	2-O
(mm-wave)

	Transmitter intermodulation (6.7)
	X
	X
	
	NA

	OTA Transmitter intermodulation (9.8)
	
	
	X
	NA


At last meeting, a way-forward [2] was agreed. The way-forward consists of agreements and guidance for coming meetings.
Agreement:

Similar to E-UTRA, for NR sub 6GHz, only “Co-location transmitter intermodulation” case should be defined for requirement set 1-C, and both “Co-location transmitter intermodulation” and “Intra-system transmitter intermodulation” cases for requirement set 1-H.

For next meeting, consider following topics:
1. For requirement set 1-C and 1-H use the same interfering signal by identifying the worst case regardless of operating band, Sub-Carrier Spacing (SCS), Carrier Bandwidth (CBW) and base station class.

2. Select interfering signal type, between NR or E-UTRA.

3. Determine interfering signal bandwidth.

4. Determine interfering signal level.

5. Determine interfering signal for intra-system transmitter intermodulation for requirement set 1-H.

The parameters defined for requirement set 1-C and 1-H will later be used when the transmitter intermodulation requirement for 1-O is developed based on the co-location concept in eAAS. The agreement from last meeting results in having an extended transmitter intermodulation requirement for requirement set 1-H in the similar manner as for eAAS base stations. The applicability of the transmitter intermodulation requirement for base station operating within FR1 is described in Table 2-2.
Table 2-2: Transmitter intermodulation requirement applicability
	Requirement set
	Applicable requirement 

	1-C 
	Co-location

	1-H
	Co-location and intra-system


Before drafting requirement text for NR transmitter some fundamental aspects and principles related to signal parameters for wanted signal and interfering signal part of transmitter intermodulation requirement need to be discussed and agreed upon.
The carrier bandwidth and SCS used for transmitter intermodulation requirement will put new demands on the test model used to define the interfering signal with respect to number of permutations. Since the transmitter intermodulation requirement is based on maintaining unwanted emission levels while a reverse interfering signal is applied, the permutations of interfering signals must be minimised to a single configuration. In the way-forward agreed last meeting, detailed information (carrier BW and sub-carrier spacing (SCS) for the interfering signal was not agreed. The way-forward capture the need to have one common interfering signal configuration based on worst case scenario relevant for NR base station co-location. The case with narrow interfering signal bandwidth will result in higher power spectral density, while wider interfering signal bandwidth will result in lower spectral density. 

Currently, the supported carrier bandwidth for NR are: 10, 15, 20, 30, 40, 50, 60, 70, 80, 90 and 10 MHz. The specific set of bandwidths applicable to each band will be decided on band by band basis. The sub-carrier spacings are 15, 30 and 60 kHz. 

Traditionally, for co-location its assumed that the aggressor base station and the victim base station is of the same type. Meaning that the base stations is having the same antennas, transmit power and carrier bandwidth. For E-UTRA, the transmitter intermodulation requirement was defined using configuration of wanted signal and interfering signal as described in Table 2-3. 

Table 2-3: E-UTRA parameters
	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 per TAB connector in the operating band (PRated,t,TABC) – 30dB

	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


The interfering signal carrier bandwidth determines the interfering signal centre frequency offset as:
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, for n=1, 2 and 3.

This means that if the interfering signal bandwidth is changed then the corresponding signal centre frequency also needs to be updated. 

Assuming the similar co-location scenario for NR as for E-UTRA would result in keeping the interfering signal power to be the rated output power per TAB connector in the operating band – 30 dB.
Since the lowest supported carrier band width is 10 MHz for NR it would be reasonable to follow the traditional approach where the aggressor base station and the victim base station is equivalent. Therefore, it is suggested to set the interfering bandwidth to 10 MHz. Also, since the transmitter intermodulation requirement includes unwanted emission requirements to be met, the concept of having one single interfering signal must be maintained. It is suggested to only select on SCS for the interfering signal. 

Considering relevant NR base station co-location scenarios where victim and aggressor base station is assumed to be equivalent in terms of output power and carrier configuration, the parameters for NR transmitter intermodulation requirement in Table 2-4 is proposed.

Table 2-4: NR parameters
	Parameter
	Value

	Wanted signal
	NR signal

	Interfering signal type
	NR signal of channel bandwidth 10 MHz

	Interfering signal level
	Rated total output power per TAB connector in the operating band (PRated,t,TABC) – 30dB

	Interfering signal centre frequency offset from the lower (upper) edge of the wanted signal 
	±5 MHz

±10 MHz

±25 MHz


To minimize permutations in the development of NR test models (G-TM) It is suggested to use the same G-TM for requirement set 1-C, 1-H, and 1-O. Further consideration is required for exact details of parameters to be used for the full set of G-TM(s) part of the conformance test specification. 
3. Conclusion

In this contribution, the following proposals are presented for approval:

Proposal 1:

For requirement set 1-C and 1-H use the same interfering signal configuration for co-location transmitter intermodulation.
Proposal 2:

For requirement set 1-C and 1-H use a NR signal as interfering signal.

Proposal 3:

For requirement set 1-C and 1-H use set bandwidth to 10 MHz.
Proposal 4:

For requirement set 1-C and 1-H set the interfering signal power to rated total output power per TAB connector in the operating band – 30dB.

Proposal 5:

For requirement set 1-H set the interfering signal for intra-system to be equal as the wanted signal.
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