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1
Introduction
In RANWG4 #51, an Ad-Hoc meeting on DC-HSUPA was held, a summary of which was captured in [1]. The topic of specifying requirements for the transmitter characteristics for a DC-HSUPA UE was mainly discussed in this meeting. A few working assumptions were agreed upon and some items were listed as FFS. In this document, we discuss further the transmit intermodulation requirement for DC-HSUPA.
2
Agreements from last meeting
Below we paste the relevant portion of the Ad-Hoc meeting minutes [1] with regard to transmit intermodulation:

Transmit Intermodulation

· how to adjust the transmit intermodulation requirements, interferer would need to be moved further away from the transmission centre frequency ?

· take from LTE ?

Points made during discussions:

· using LTE requirement seems attractive

Agreed way forward:   come back to next meeting with more detailed proposals 

3
Discussion
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.
For single carrier operation on the uplink
the UE intermodulation attenuation is defined by the ratio of the RRC filtered mean power of the wanted signal to the RRC filtered mean power of the intermodulation product when an interfering CW signal is added at a level below the wanted signal.
The LTE definition of Transmit Intermodulation [7], requires that the wanted signal power and the intermodulation product power are measured through E-UTRA rectangular filter with a contiguous measurement bandwidth. For DC-HSUPA operation on adjacent carriers, we propose to make a slight modification to the above definition as follows:
The UE intermodulation attenuation is defined by the ratio of the sum of the RRC filtered mean powers of the wanted signal on the assigned carriers to the sum of the RRC filtered mean powers of the intermodulation product on two adjacent carriers when an interfering CW signal is added at a level below the wanted signal
Furthermore, we propose to retain the same transmit intermodulation test requirement even for DC-HSUPA, while borrowing the interference signal frequency offsets of 10MHz, 20MHz, from LTE.

Finally, we propose that the test requirement be restricted to the case when the carrier powers are balanced.

The proposals can be summarized as follows:
Proposal 1: For DC-HSUPA, the UE intermodulation attenuation is defined by the ratio of the sum of the RRC filtered mean powers of the wanted signal on the assigned carriers to the sum of the RRC filtered mean powers of the intermodulation product on two adjacent carriers when an interfering CW signal is added at a level below the wanted signal.

Proposal 2: For DC-HSUPA, for the transmit intermodulation requirement, the interference signal frequency offsets of the CW signal scale from 5MHz and 10MHz  to 10 MHz, and 20 MHz.

Proposal 3: For DC-HSUPA, reuse the existing requirement of -31dBc and -41dBc for the CW signal interference frequency offsets of 10MHz and 20MHz respectively.

Proposal 4:For DC-HSUPA, the UE intermodulation attenuation requirement is defined for the case when the transmit powers are balanced across the two carriers
4
TP for 25.101 on Transmit Intermodulation
Requirements
We provide below a text proposal for 25.101 on Transmit Intermodulation that applies to both single cell and dual cell operation on the uplink.

--------------------------- Sections Omitted ----------------------------------------------------
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.

6.7.1
Minimum requirement

User Equipment(s) transmitting in close vicinity of each other can produce intermodulation products, which can fall into the UE, or Node B receive band as an unwanted interfering signal. 
When a single carrier is assigned on the uplink, the UE intermodulation attenuation is defined by the ratio of the RRC filtered mean power of the wanted signal to the RRC filtered mean power of the intermodulation product when an interfering CW signal is added at a level below the wanted signal.
When dual adjacent carriers are assigned on the uplink, the UE intermodulation attenuation is defined by the ratio of the sum of the RRC filtered mean powers of the wanted signal on the assigned carriers to the sum of the RRC filtered mean powers of the intermodulation product on two adjacent carriers when an interfering CW signal is added at a level below the wanted signal.

The requirement of transmitting intermodulation for a carrier spacing of 5 MHz is prescribed in Table 6.14.

Table 6.14: Transmit Intermodulation
	
	
	

	
	

	
	
	


	Number of carriers assigned
	1
	2

	Interference Signal Frequency Offset
	5MHz
	10MHz
	10MHz
	20MHz

	Interference CW Signal Level
	-40dBc

	Intermodulation Product
	-31dBc
	-41dBc
	-31dBc
	-41dBc


5
Conclusions
In this contribution, we discussed the topic of Transmit Intermodulation requirements for DC-HSUPA. The proposals can be summarized as follows:
Proposal 1: For DC-HSUPA, the UE intermodulation attenuation is defined by the ratio of the sum of the RRC filtered mean powers of the wanted signal on the assigned carriers to the sum of the RRC filtered mean powers of the intermodulation product on two adjacent carriers when an interfering CW signal is added at a level below the wanted signal.

Proposal 2: For DC-HSUPA, for the transmit intermodulation requirement, the interference signal frequency offsets of the CW signal scale from 5MHz and 10MHz  to 10 MHz, and 20 MHz.

Proposal 3: For DC-HSUPA, reuse the existing requirement of -31dBc and -41dBc for the CW signal interference frequency offsets of 10MHz and 20MHz respectively.

Proposal 4:For DC-HSUPA, the UE intermodulation attenuation requirement is defined for the case when the transmit powers are balanced across the two carriers

Based on these proposals, text proposals were provided for 25.101 on the transmit intermodulation requirement that applies to both single cell and dual cell operation on the uplink.
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