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1 Introduction
This document discusses the definition approach of transmit intermodulation for intra-band contiguous CA. It is proposed to follow the R8 approach and extend the interference CW signal frequency offset. A text proposal is presented on UE transmit intermodulation for section 6.7 of UE TR [1]. 
2 Discussion
User Equipment(s) transmitting in close vicinity of each other can produce intermodulation products, which can fall into the UE, or eNode B receive band as an unwanted interfering signal. The transmit intermodulation performance is a measure of the capability of the transmitter 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 via the antenna.

The UE intermodulation attenuation is defined by the ratio of the output power of the wanted signal to the output power of the intermodulation product when an interfering CW signal is added at a level below the wanted signal. This test procedure is identical to the ACLR requirement with the exception of the interfering signal. Therefore the IMD cannot be specified to be the same value as the ACLR and has to be a lower value to account for the worst case ACLR contribution.
The interference CW signal frequency offset in R8 scales in proportion to the channel bandwidth to guarantee the IMD product in adjacent channel. In the case of contiguous CA based on the assumption that a single PA is used to transmit multiple CCs if we follow the same technical approach employed in Rel-8, the interference CW signal frequency offset shall be proportional to the CA channel bandwidth. Following this approach, for 40MHz CA channel bandwidth the interference CW signal frequency offset should be 40MHz and 80MHz from the centre of CA channel bandwidth, the total bandwidth for the wanted signal and interference signal will be 100MHz. For most of the E-UTRA operating band with less than 100MHz bandwidth, e.g. Band 1, the interference CW signal will be attenuated by the duplexer. Therefore, the test result will be better and not reflect the real linearity of the transmitter.
If we want to avoid the attenuation of the interference CW signal by the duplexer, we could test a single wanted carrier with another one turn off, but the linearity of the transmitter for wider bandwidth may be worse if only the narrow bandwidth has been considered. We also could use the closer interference CW signal frequency offset, but the intermodulation product will be overlap with the strong wanted signal and cannot be tested.

From the view of the system, if the CW signal can attenuated by the duplexer, the interference of the intermodulation to adjacent channel can also be alleviated, so we don’t need to care so much about the verifying of transmitter linearity but care about the whole system interference level. Therefore, we prefer to define the transmit intermodulation in R10 follow the same technical approach employed in Rel-8. The following table is the proposed transmit intermodulation requirement for intra-band contiguous CA.
Table 1 Transmit Intermodulation requirement for intra-band contiguous CA
	
	CA Bandwidth class C

	Interference Signal Frequency Offset
	BWChannel_CA
	2* BWChannel_CA

	Interference CW Signal Level
	-40dBc

	Intermodulation Product 
	-29dBc
	-35dBc

	Measurement bandwidth
	(Fedge_high - BWGB) - (Fedge_low + BWGB)


3 References
[1] 36.807, Version 0.0.3 (R4-102746), “User Equipment (UE) radio transmission and reception” 
4 Text proposal
<Start of TP>
6.7
Transmit intermodulation

The transmit intermodulation performance is a measure of the capability of the transmitter 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 via the antenna. 

Note the current RAN1 assumption assumes in the case of contiguous CC carriers then RB can be freely allocated for the different CC carriers 

1) CA_X    (Intra band  contiguous CA)
The interference CW signal frequency offset in R8 scales in proportion to the channel bandwidth to guarantee the IMD product in adjacent channel. In the case of contiguous CA based on the assumption that a single PA is used to transmit multiple CCs if we follow the same technical approach employed in Rel-8, the interference CW signal frequency offset shall be proportional to the CA channel bandwidth. Following this approach, for 40MHz CA channel bandwidth the interference CW signal frequency offset should be 40MHz and 80MHz from the centre of CA channel bandwidth, the total bandwidth for the wanted signal and interference signal will be 100MHz. For most of the E-UTRA operating band with less than 100MHz bandwidth, e.g. Band 1, the interference CW signal will be attenuated by the duplexer. Therefore, the test result will be better and not reflect the real linearity of the transmitter.

If we want to avoid the attenuation of the interference CW signal by the duplexer, we could test a single wanted carrier with another one turn off, but the linearity of the transmitter for wider bandwidth may be worse if only the narrow bandwidth has been considered. We also could use the closer interference CW signal frequency offset, but the intermodulation product will be overlap with the strong wanted signal and cannot be tested.

From the view of the system, if the CW signal can attenuated by the duplexer, the interference of the intermodulation to adjacent channel can also be alleviated, so we don’t need to care so much about the verifying of transmitter linearity but care about the whole system interference level. Therefore, we prefer to define the transmit intermodulation in R10 follow the same technical approach employed in Rel-8. The following table is the proposed transmit intermodulation requirement for intra-band contiguous CA.
Table 6.7.1 Transmit Intermodulation requirement for intra-band contiguous CA
	
	CA Bandwidth class C

	Interference Signal Frequency Offset
	BWChannel_CA
	2* BWChannel_CA

	Interference CW Signal Level
	-40dBc

	Intermodulation Product 
	-29dBc
	-35dBc

	Measurement bandwidth
	(Fedge_high - BWGB) - (Fedge_low + BWGB)


< End of TP >
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