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1. Introduction

At last meeting (RAN4#84 in Berlin), signal parameter related to NR base station transmitter intermodulation was discussed. A way-forward with guidance for this meeting was created in [1]. Our proposal for signal parameter was presented in a companion contribution [2]. 
In this contribution, a text proposal is presented for approval with background information for the transmitter intermodulation requirement (1-C and 1-H). The text proposal captures background information in TR 38.xyz in sub-clause 6.7.
This is a revised version of R4-1709465.
2. Discussion

The background information and draft specification text is created based on text used for AAS BS specification and corresponding TR. The following general procedure to create the NR text for transmitter intermodulation have been used.
1. Concepts from AAS is used (Including co-location and intra-system).

2. Additions for NR is provided (e.g. Support for 1-C is added).
3. Addition of NR signal parameters from [2] is added.
3. Conclusion

At the end of this contribution a text proposal is attached for approval. The text proposal adds background information for conducted transmitter intermodulation requirement applicable for requirement set 1-C and 1-H. 
Also, draft specification text is added at the very end for discussion.
4. References

[1]
R4-1708871, “WF on BS transmitter intermodulation for NR sub-6 GHz”, ZTE, RAN4#84 in Berlin
[2]
R4-1709464, “NR BS TX IMD interfering signal parameters for requirement set 1-C and 1-H”, Ericsson
[Text proposal]
6.7
Transmitter intermodulation

6.7.1
General

Traditionally the transmitter intermodulation requirement was created to guarantee emission levels in a co-location scenario. The requirement is based on robustness against injection of a reverse interference signal from a co-located BS. In addition, for NR AAS BS reverse interference signals can be caused also by intra-system coupling.

Therefore, two types of transmitter intermodulation scenarios have been identified for NR BS:

1)
Co-location transmitter intermodulation in which the interfering signal is from a co-located BS, and this is analogous to the existing transmitter intermodulation requirement in 3GPP TS 36.104 [x]. This scenario is applicable for requirement set 1-C and 1-H.
2)
Intra-system transmitter intermodulation in which the interfering signal is determined by the sum of the co-channel leakage power coupled via the combined RDN and antenna array  within the NR AAS BS. This scenario is applicable for requirement set 1-H.
For NR AAS BS following requirement set 1-H both scenarios are captured by the transmitter intermodulation requirement, where a reverse interference signal is feed to TAB connector, while maintaining emission levels.

The co-location transmitter intermodulation test is considered sufficient if it represents the greatest interference power at the tested antenna connector or TAB connector. Intra-system AAS transmitter intermodulation is only be tested where the maximum leakage power at the transceiver unit connector exceeds the interference signal power level at the TAB connector determined for co-location transmitter intermodulation.
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Figure 6.7.1-1: Set-up for testing transmitter intermodulation on one TAB connector
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 interfere 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
	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


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).
6.7.3
Intra system transmitter intermodulation
For the E-UTRA hybrid AAS BS an intra system transmitter intermodulation requirement is defined. 

In a hybrid AAS BS there could be coupling effects occurring in the RDN and the antenna array, which potentially can generate reverse interferers and consequently unwanted emissions due to intermodulation. In this case, the central frequencies of the transmitted signals are aligned in frequency domain, and they could transmit the same level of power.

The wanted signal and the interfering signal in a corresponding test would thus be within the bandwidth of the same carriers. The wanted signal and the interfering signal would have the same waveform characteristics, but they would be non-coherent. The wanted signal for intra hybridAAS BS transmitter intermodulation testing is the same as the one defined for co-location transmitter intermodulation.

The transmitter intermodulation emission level caused by intra system interfering signal should not exceed the unwanted emission limits of the   operating band unwanted emission requirement and ACLR requirement in the presence of the interference signal declared by the manufacturer as described below.

The manufacturer 
declares one of the following options:

-
The maximum interference signal level for testing equal to the maximum intra array leakage power for each TAB connector in the transceiver array boundary for each operating band supported by that TAB connector.

-
The maximum interference signal level for testing equal to the leakage power 
of the TAB connector experiencing the most leakage power in the array to be applied for all TAB connectors.

The maximum leakage power at each TAB connector at the transceiver array boundary is the sum of the co-channel leakage power coupled via the combined RDN and antenna array from all the other TAB connectors, but does not comprise power radiated from the antenna array and reflected back from the environment. All TAB connectors should be transmitting at PRated,c,TABC. The manufacturer can estimate the maximum leakage power at each TAB connector at the Transceiver Array Boundary by measurements and calculation. Measurement does not have to include all TAB connectors provided that the level of leakage power from the excluded TAB connectors have no impact on the estimated maximum leakage power.
The NR BS type 1-H has the same architecture as the hybrid AAS BS and hence the same requirement is applied.
[The end of text proposal]
