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1 Introduction

The issue of how to interpret the mean power of interfering signal level when the wanted signal is multi-carrier for transmitter intermodulation was raised during the discussion of the papers [1~8] in RAN4 #73 meeting. 
In the last meeting, there are some contributions [9][10] provided some discussions and proposals for this issue, but no consensus at end.In this paper, we give our understandings and provide some proposals on this issue. 
2 Discussion

In the following clause, we give some discussion from two aspects and some proposals are given.
2.1 The definition of ”mean power”
The problem of the definition of the mean power was mentioned in [10][11], which is the mean power applies to single carrier only, or it can also apply to multiple carriers. In this sections, we first give some analysis for the mean power. In TS36.104, the mean power defined as:
Mean power: When applied to E-UTRA transmission this is the power measured in the channel bandwidth of the carrier. The period of measurement shall be at least one subframe (1ms), unless otherwise stated.

From the definition, the mean power is the power measured in the channel bandwidth,which means it only applicable for single carrier. However, there are lots of places in the specification where the mean power can also be applicable for multiple carriers. We take base station output power requirement as an example. The base station output power requirement defined in TS36.104 includes several power definitions for a BS operating in single carrier, multi-carrier or carrier aggragation configurations declared by manufacturer, shown as follow:
6.2
Base station output power

Output power, Pout, of the base station is the mean power of one carrier delivered to a load with resistance equal to the nominal load impedance of the transmitter. 

The maximum total output power (Pmax), of the base station is the mean power level measured at the antenna connector during the transmitter ON period in a specified reference condition. 

Rated total output power of the base station is the mean power for BS operating in single carrier, multi-carrier, or carrier aggregation configurations that the manufacturer has declared to be available at the antenna connector during the transmitter ON period.

Maximum output power (Pmax,c) of the base station is the mean power level per carrier measured at the antenna connector during the transmitter ON period in a specified reference condition. 

Rated output power, PRAT, of the base station is the mean power level per carrier for BS operating in single carrier, multi-carrier, or carrier aggregation configurations that the manufacturer has declared to be available at the antenna connector during the transmitter ON period. 

The mean power in the above definitions are all measured at the antennna connector, and the understanding of the term of ”mean power” based on the BS operation declared by the manufacturer. For Pamx,c and PRAT, the mean power level is clear for each carrier regardless of the BS operation, but for Pmax and Rated total output power, the mean power level is implicit for multiple carrier in the case of the antenna connector supports multiple carriers for a BS operating in multi-carrier or carrier aggregation configurations. 
Also,we take another example of transmitter OFF power requirement, shown as below:
6.4.1
Transmitter OFF power
Transmitter OFF power is defined as the mean power measured over 70 us filtered with a square filter of bandwidth equal to the transmission bandwidth configuration of the BS (BWConfig) centred on the assigned channel frequency during  the transmitter OFF period.

For BS supporting intra-band contiguous CA, the transmitter OFF power is defined as the mean power measured over 70 us filtered with a square filter of bandwidth equal to the Aggregated Channel Bandwidth BWChannel_CA centred on (Fedge_high+Fedge_low)/2 during the transmitter OFF period.

For BS supporting contiguous CA, the transmitter OFF power should be measured while all the component carriers are OFF, and the bandwidth of the square filter should be equal to the Aggregated Channel Bandwidth. In addition, the same minimum requirement for transmitter OFF power spectral density specified for LTE BS Rel.8/9 should be adopted. Therefore, the mean power for the transmitter OFF power should be measured for all the carriers supported by the BS during the transmitter OFF period. 
Observation: The term of “mean power” can be applicable for both single carrier and multiple carriers.
Based on the above, the original definition of the mean power should be changed to cover the multi-carrier case because actually the mean power is applicable for single carrier or the multi-carrier mainly based on the bandwidth used for the power measured.
Proposal 1: The change for the mean power definition is proposed as follow:
Mean power: When applied to E-UTRA transmission this is the power measured in the bandwidth of the carrier(s). The period of measurement shall be at least one subframe (1ms), unless otherwise stated.

2.2 The inferfering signal power level in Tx IM
As discussed in the previoud meetings, there are two explanations for the interfering signal mean power level(Pinterfering), shown as follow:

· Pinterfering = the mean power accumulated over all the carriers -30dB

· Pinterfering = the mean power of the individual carrier -30dB
The description for the Interfering signal level in table 6.7.1-1 in TS36.104 is Mean power level 30 dB below the mean power of the wanted signal, where the wanted signal is E-UTRA single carrier, or multi-carrier, or multiple intra-band contiguously or non-contiguously aggregated carriers.
The requirements for multi-carrier in TS36.104 were based on the principle of TS37.104.Therefore the interfering signal mean power level should be 30 dB below the mean power of all the carriers for multi-carriers. In this way, the transmitter intermodulation requirement can reflect the real spectrum characteristics of multi-carrier configuration. The issue may be caused by the confusion of the definition of the mean power, with the proposal 1 above, we think the issue is now clear to the first interpretion.
Proposal 2:  For the interpretation of transmitter intermodulation requirement for multi-carrier transmission, the interfering signal mean power shall be interpreted as 30 dB below the mean power of all the carriers.
3
Conclusions
In this contribution, we gave our understanding of how to interpret the mean power of interfering signal level when the wanted signal is multi-carrier for transmitter intermodulation. Based on the discussion as above, the conclusions are:

Observation: The term of “mean power” can be applicable for both single carrier and multiple carriers.

Proposal 1: The change for the mean power definition is proposed as follow:
Mean power: When applied to E-UTRA transmission this is the power measured in the bandwidth of the carrier(s). The period of measurement shall be at least one subframe (1ms), unless otherwise stated.

Proposal 2: For the interpretation of transmitter intermodulation requirement for multi-carrier transmission, the interfering signal mean power shall be interpreted as 30 dB below the mean power of all the carriers.
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