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1. Introduction

At last meeting, the specification structure for TS 38.104 was agreed [1]. Following the NR time schedule, it’s time to initiate specification text drafting for specific requirements. 

In this contribution draft specification text for transmitter intermodulation has seen created. This intention is to stimulate a discussion on how the requirement could be implemented with respect to supported NR base station types (e.g. non-AAS, AAS, eAAS and mm-wave base stations). Even though details on specific parameters not yet is settled. The focus in this contribution is to find a proper sub-structure for supported base station types.

At the end of the contribution draft specification text for sub-clause 6.7 and sub-clause 9.8 is attached.  
2. Discussion

The transmitter intermodulation requirement developed for legacy base station used 30 dB antenna port to port isolation as assumption independent of operation frequency. However, measurement shows that for higher frequencies the isolation for a co-location scenario tends to grow. Hence, at mm-Wave requires there is no need for a requirement for transmitter intermodulation, since the isolation between the co-located based stations guaranties no interaction as discussed in a companion contribution [1]. 
In the latest version of the TS 38.104 [2], the structure differentials between conducted requirements in sub-clause 6.7 and OTA requirements in sub-clause 9.8 following the approach used in TS 37.105.
RAN4 needs to find solutions for the following challenges using the proposed specification structure:
1. In sub-clause 6.7 develop a structure supporting non-AAS and AAS with respect to intra-system transmitter intermodulation. 

2. In sub-clause 9.8 develop a structure differentiating between range 1 and range 2 frequencies. 

An initial draft of the transmitter intermodulation requirement has been created. This draft is focusing on how to write the structure and requirement applicability. Details on specific parameters, such as frequency offset and signal types related to the injected interfering signal have not yet been discussed and therefore they are left TBD in this version of the draft.
3. Conclusion

As a guide for continuing discussions draft specification text for transmitter intermodulation requirement have been created for sub-clause 6.7 and sub-clause 9.8. 
The details of parameters related to OTA transmitter intermodulation is still under discussion. Therefore, the draft consists of [] and TBD. 
The intension with the draft is to initiate the development of the specification text with focus of main structure of sub-clauses 6.7 and 9.8 to be included in TS 38.104.
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[Draft for sub-clause 6.7]
6.7
Transmitter intermodulation
6.7.1
General

The transmitter intermodulation requirement is a measure of the capability of the transmitter unit 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 unit via the RDN and antenna array. The requirement applies during the transmitter ON period and the transmitter transient period.

The requirement applies at each TAB connector supporting transmission in the operating band.

The transmitter intermodulation level is the power of the intermodulation products when an interfering signal is injected into the TAB connector.

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 interference signal for the co-location requirement is higher than the declared interference signal for intra-system transmitter intermodulation requirement.

6.7.2
Minimum requirement

6.7.2.1
General co-location minimum requirement

For FR1 BS and FR1 Hybrid AAS BS the transmitter intermodulation level shall not exceed the unwanted emission limits in [sub-clauses 6.6.6, 6.6.5 and 6.6.3] in the presence of an E-UTRA interfering signal according to table 6.7.2.1‑1.

The requirement is applicable outside the Base Station RF Bandwidth or Radio Bandwidth. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges.
[For TAB connectors supporting operation in non-contiguous spectrum, the requirement is also applicable inside a sub-block gap for interfering signal offsets where the interfering signal falls completely within the sub-block gap. The interfering signal offset is defined relative to the sub-block edges].

[For TAB connectors supporting operation in multiple operating bands, the requirement applies relative to the Base Station RF Bandwidth edges of each supported operating band. In case the inter Base Station RF Bandwidth gap is less than [15 MHz], the requirement in the gap applies only for interfering signal offsets where the interfering signal falls completely within the inter Base Station RF Bandwidth gap].

The wanted signal and interfering signal centre frequency is specified in table 6.7.2.1‑1.

Table 6.7.2.1-1: Interfering and wanted signals for
the co-location transmitter intermodulation requirement

	Parameter
	Value

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

	Interfering signal type
	TBD

	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
	TBD


6.7.2.2
Additional requirements
TBD
6.7.2.3
Intra-system minimum requirement

For FR1 BS Hybrid AAS BS the transmitter intermodulation level shall not exceed the unwanted emission limits specified for operating band unwanted emission in [subclause 6.6.5 and ACLR in subclause 6.6] in the presence of a wanted signal and an interfering signal according to table 6.7.2.3-1 for AAS BS.

Table 6.7.2.3-1: Interfering and wanted signals for
intra-system transmitter intermodulation requirement

	Parameter
	Value

	Wanted signal type
	[NR]

	Interfering signal type
	NR signal of the same channel bandwidth as the wanted signal (note 1).

	Interfering signal level
	Power level declared by the base station manufacturer (note 2).

	Frequency offset between interfering signal and wanted signal
	0 MHz



	NOTE 1:
The interfering signal shall be incoherent with the wanted signal.

NOTE 2:
The declared interfering signal power level at each TAB connector 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. The power at each of the interfering TAB connectors is PRated,c,TABC.


[The end of draft]
[Draft for sub-clause 9.8]
9.8
OTA Transmitter intermodulation

9.8.1
General

The OTA transmitter intermodulation requirement is a measure of the capability of the transmitter unit 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 unit via the RDN and antenna array from a co-located base station. The requirement applies during the transmitter ON period and the transmitter transient period.

The requirement applies at each RIB supporting transmission in the operating band.

The transmitter intermodulation level is the total radiated power of the intermodulation products when an interfering signal is injected into the co-location reference antenna.
9.8.2
Minimum requirement

For FR1 OTA AAS BS the transmitter intermodulation level shall not exceed the unwanted emission limits specified for OTA transmitter spurious emission in [sub-clause 9.7.6], OTA operating band unwanted emission in [sub-clause 9.7.5] and OTA ACLR in [sub-clause 9.7.3] in the presence of a wanted signal and an interfering signal.
The requirement is applicable outside the Base Station RF Bandwidth edges. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges.

[For RIBs supporting operation in non-contiguous spectrum, the requirement is also applicable inside a sub-block gap for interfering signal offsets where the interfering signal falls completely within the sub-block gap. The interfering signal offset is defined relative to the sub-block edges].

[For RIBs supporting operation in multiple operating bands, the requirement applies relative to the Base Station RF Bandwidth edges of each operating band. In case the inter Base Station RF Bandwidth gap is less than [15 MHz], the requirement in the gap applies only for interfering signal offsets where the interfering signal falls completely within the inter Base Station RF Bandwidth gap].

Table 9.8.2-1: Interfering and wanted signals for
the OTA transmitter intermodulation requirement

	Parameter
	Value

	Wanted signal type
	NR signal

	Interfering signal type
	NR signal of channel bandwidth TBD MHz

	Interfering signal level into the co-location reference antenna
	Rated total output power per RIB in the operating band (PRated,t,TRP)

	Interfering signal centre frequency offset from Base Station RF Bandwidth edge or edge of sub-block inside a gap
	TBD


NOTE:
The OTA transmitter intermodulation requirement is not applicable for FR2 BS.
[The end of draft]
