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1. Introduction
During previous RAN4 meetings (RAN4#72-BIS to RAN4#75), there have been several attempts to introduce corrections to the transmitter intermodulation requirements across the UTRA and E-UTRA specifications (both core and conformance test specifications). A summarized list of such contributions is provided in [1]-[16].

As part of these discussions, it has been observed that companies have different interpretation of the TX intermodulation requirement for the case of multi-carrier or CA operation. In particular, the level of interfering signal in the case of multi-carrier or CA operation is unclear. In this contribution, we capture different proposals on how to define the level of interfering signal and provide a way forward on the issue.
2. Background

As part of the work for introducing TX intermodulation corrections, it has been observed that companies have different interpretation of the TX intermodulation requirement for the case of multi-carrier or CA operation. The main confusion lies in the definition of the interfering signal with respect to the wanted signal.

The wanted signal, interfering signal and the interfering signal offset levels are defined in Table 6.7.1-1 in TS 36.104. An excerpt of this table from the specification is presented here:

<beginning of excerpt from TS 36.104>

Table 6.7.1-1 Interfering and wanted signals for the Transmitter intermodulation requirement

	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
	Mean power level 30 dB below the mean power of the wanted signal

	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, NOTE 1 is not applied in Band 1, 3, 8, 9, 11, 18, 19, 21, 28, 34.


<end of excerpt from TS 36.104>

The mean power level of the interfering signal level is defined relative to the level of the wanted signal and is to be set at 30 dB below the mean power of the wanted signal level. In the case of single carrier, the requirement itself is clear. However, when it comes to multi-carrier or CA operation, the requirement leads to the following two interpretations:

Interpretation 1:

The power of the interfering signal shall be 30 dB below the mean power of the wanted signal, where the mean power of the wanted signal is the mean power of the individual carriers in the multi-carrier signal.

· Pinterferer = the mean power of the individual carrier – 30dB
Interpretation 2:

The power of the interfering signal shall be 30 dB below the mean power of the wanted signal, where the mean power of the wanted signal is the mean power accumulated over all the carriers in the multi-carrier signal.

· Pinterferer = the mean power accumulated over all the carriers – 30dB

3. Furthe discussion on the TX IM Requirement:

The above interpretations have been extensively discussed in various contributions [11]-[16] submitted in the last few meetings. Based on these discussions, it seems that most of the companies are converging towards interpretation 2, even though it may lead to a stricter TX intermodulation requirement as compared to interpretation 1. In relation to the above interpretations, there are a few additional aspects that have been inherently part of the requirement, but need to be clarified to avoid any further misinterpretation. These aspects are summarized as follows:
1. Definition of the wanted signal: The TX intermodulation requirement was defined to be applicable on a per-band basis. Both the wanted and the interfering signals were defined for operation within a particular band. This has inherently been part of the requirement. An example trace of this can be found in the table where the wanted signal and the interfering signal are defined. It is stated that the wanted signal only covers intra-band CA scenarios and does not cover the cases for inter-band CA.
	Parameter
	Value

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


It is proposed to explicitly agree that: the wanted signal in the TX intermodulation requirement has been defined on a per-band basis

2. Implementation of Interpretation 2: There have been several proposals on how the change in interpretation 2 could be implemented in the specifications. These proposals include:

· Modification of the definition “mean power” to capture the case of multiple carriers or

· To modify the TX intermodulation requirement in a way that it is clarified that the mean power of the wanted signal is the mean power accumulated over all the carriers in the multi-carrier signal.
In general, regardless of the two proposals above, as a first step, the principle (i.e. interpretation 1 or interpretation 2) needs to be agreed. 
It is important to note that interpretation 2 of the requirement shall lead to a progressive increase in the relative power of the interfering signal with respect to the mean carrier power of the individual carriers in the multi-carrier signal as elaborated in [12]. This means that the requirement will be tightened with the increase in the number of carriers in the wanted signal. 
Despite the fact that interpretation 2 may lead to a tighter requirement, it is important to reach an agreement and agree on a clarification so this issue can be resolved. With this in view, the CR in [17] provides a proposal on how to implement the change in the E-UTRA specifications based on interpretation 2 above.

4. Way forward
Proposal 1:

· The power of the interfering signal is defined relative to the mean power accumulated over all the carrier(s) of the wanted signal
· Pinterferer = the mean power accumulated over all the carriers – 30dB

Proposal 2:

· The wanted signal is defined on a per-band basis
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