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1 Introduction
The LTE carrier aggregation (CA) enhancement WI was approved to include the definition of generic framework for UE and BS core requirements for non-contiguous (NC) intra-band CA [1]. In [2], the transmit intermodulation for NC intra-band CA was discussed and it was proposed to skip the interfering signal inside the gap. 
In this contribution, we discuss how to define the transmit intermodulation requirements for NC intra-band CA.
2 Transmit intermodulation for NC intra-band CA
Let us start with the Rel-8 transmit intermodulation requirements. 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. UE(s) transmitting in close vicinity of each other can produce intermodulation products, which can fall into the UE, or eNB receive band as an unwanted interfering signal. The UE intermodulation attenuation is defined by the ratio of the mean power of the wanted signal to the mean power of the intermodulation product when an interfering CW signal is added at a level below the wanted signal at each of the transmitter antenna port with the other antenna port(s) if any is terminated. Both the wanted signal power and the intermodulation product power are measured through E-UTRA rectangular filter with measurement bandwidth defined in TS 36.101 (Section 6.7).

Now let us consider the transmit intermodulation requirements for NC intra-band CA with two sub-blocks. In [2], it was proposed that the Rel-8 transmit intermodulation requirements should be reused on a per-sub-block basis when both sub-blocks are transmitted. It was pointed out that, if the CW interfering signal is placed inside the gap, the intermodulation (IM) product may appear near the other sub-block. For the reason, it was proposed that the CW interfering signal should not be placed inside the sub-block gap. Considering the wide-band characteristic of PA (e.g., ~200 MHz) and the purpose of having the transmit intermodulation requirements, this proposal seems to be acceptable. 
· Proposal 1: The CW interfering signal should be placed outside the sub-block gap. 
However, it should be noted that we may encounter similar situation even when the CW interfering signal is placed outside the gap. For instance, in Figure 1, the 2nd CW interfering signal is placed outside the gap at the frequency offset of 10 MHz from the 5 MHz carrier, and the IM3 product (at the higher frequency) appears near the the 10 MHz carrier. Therefore, the measurement bandwidth centered on the IM3 product may include non-negligible energy from the 10 MHz carrier. In order to avoid demanding higher transmitter linearity than in Rel-8, the IM3 product should be apart from the 10 MHz carrier by more than 20 MHz, i.e., the frequency offset of the 2nd CW interfering signal for 10 MHz. 
This can be generalized as illustrated in Figure 2. Let us the carrier bandwidths be denoted by 
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, the sub-block gap width by 
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, the center-to-center distance between two sub-blocks by 
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, and the frequency offset of the CW interfering signal by 
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. In order to avoid more stringent requirements, the sub-block distance 
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 should be larger than the sum of the two frequency offsets, in other words,
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Since the sub-block gap 
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 is given as 
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, it follows that
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If the sub-block gap meets the condition in (2), it is possible to reuse the Rel-8 transmit intermodulation setting outside the gap (without imposing more stringent requirements). In other words, we can apply the Rel-8 transmit intermodulation requirements to NC intra-band CA, only if the sub-block gap is sufficiently large. Note that this is equally applicable to the 1st CW interfering signals (
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[image: image13.wmf]1122

2,2

OBWOBW

==

). 

For example, in Figure 1, it is possible to reuse the Rel-8 transmit intermodulation setting if the sub-block gap is no smaller than 7.5 MHz and 22.5 MHz for the 1st and 2nd CW interfering signals, respectively. 
· Proposal 2: The Rel-8 transmit intermodulation requirements should be reused if the sub-block gap is large enough to guarantee a minimum of Rel-8 frequency offset from two NC carriers. 
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Figure 1. Example of transmit intermodulation setting: 5 MHz + 10 MHz.
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Figure 2. Conditions for transmit intermodulation for NC intra-band CA.
3 Summary
In this contribution, we discussed the transmit intermodulation requirements for NC intra-band CA. We propose how to define the requirements as follows:
· Proposal 1: The CW interfering signal should be placed outside the sub-block gap. 
· Proposal 2: The Rel-8 transmit intermodulation requirements should be reused if the sub-block gap is large enough to guarantee a minimum of Rel-8 frequency offset from two NC carriers.
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