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1 Introduction
A work item for carrier aggregation enhancements for LTE Release 11 was established [1]. The objective of this WI is to analyze open issues for non-contiguous (NC) intra-band carrier aggregation (CA). The scenarios for NC-CA are discussed in [2] and the dual receiver is agreed as the reference architecture in [3]. The impacts of NC-CA on the UE receiver requirements are analyzed in [4] and [5].
In the contribution, we discuss the relaxation for reference sensitivity power level under the unwanted frequency conversion of UL carrier and interfering signals for NC-CA.

2 Background
Since the UE receiver performance is highly dependent on many factors, before going into the details, it is necessary to clarify several definitions and assumptions, such as the scenarios for non-contiguous intra-band CA and the UE receiver architecture. Symmetric scenario described in [2] is taken into account during the discussion, in which the 1st component carrier (CC) is of the same bandwidth as the 2nd CC. The baseline receiver architecture considered in the following, is based on dual receiver with two DL carriers (one Local Oscillator per component carrier) and one UL carrier [6], shown in Figure 1.
It can be envisaged that the interference of transmit signal falls into the receive band, which may degrade UE receiver sensitivity more substantially. Thus, there should be the relaxation for the REFSENS to allow the sensitivity degradation. In [7], the impact of LO coupling issues on reference sensitivity power level has been considered. In this contribution, we seek to consider the relaxation for reference sensitivity power level under the unwanted frequency conversion of UL carrier and interfering signals.

[image: image1]
Figure 1  Baseline architecture
3 Discussion
The reference sensitivity power level REFSENS is the minimum mean power applied to both the UE antenna ports at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
For non-contiguous intra-band CA, several interferences would cause UE receiver sensitivity degradation. For example, if the UL CC and the lower DL CC are located around the edge of receive or transmit band, the interference due to the small distance of the two CCs may result in sensitivity reduction. Figure 2 shows the UE Receiver of the DL1 (RX1) may be interfered by the unwanted spur from UL CC at the IM3 frequency of DL1 and DL2. The leakage from the local oscillator (LO) of DL2 may also interfere the UE RX1, as described in [7].
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Figure 2(a) Simulation assumption
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Figure 2(b) Spur at the IM3 frequency and leakage from LO2
To consider the relaxation for reference sensitivity power level in this case, we assume the signals in band 25 and the symmetric scenario of UE receiver bandwidth. According to the minimum requirements for reference sensitivity power level specified in 7.3.1 and maximum input level in 7.4.1 of [8], REFSENS is 1.5 dB less than the thermal noise level (kTB) plus the maximum noise figure for the receiver (NF) (-95dBm) and UL CC is -25 dBm. UL CC at 1910 MHz is at the IM3 frequency of the two DL CCs, as shown in Figure 2(a). The interference at the RX1 is caused by the spur at the IM3 frequency and the leakage from LO of DL2 illustrated in Figure 2(b) and Figure 3. Figure 4 based on the simulation illustrates the margin of 6 dB other than 9dB (pointed in [7]) is enough to keep the relaxation for REFSENS. In other words, the maximum interference should be 6 dB less than the maximum noise floor level. Therefore, to avoid the impact on the REFSENS requirements, the spur at the IM3 frequency should be smaller than (-95-6)-(-25) = -76 dBc and the spur at the center frequency of DL 2 should be smaller than (-95-6)-(-96.5) = - 4.5dBc.
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Figure 3 DL1 with interference
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Figure 4 Simulation result
In conclusion, the margin of 6 dB other than 9dB is enough to keep the very limited relaxation for REFSENS. Therefore, the spur at the IM3 frequency should be smaller than -(-95-6)-(-25) = -76 dBc to avoid the impact on the REFSENS requirements.
4 Conclusion
In this contribution, we have analyzed the relaxation for reference sensitivity power level under the unwanted frequency conversion of UL carrier and interfering signals for NC-CA. From our simulation results, the margin of 6 dB is enough to keep the very limited relaxation for REFSENS. Therefore, the spur at the IM3 frequency should be smaller than -76 dBc to avoid the impact on the REFSENS requirements.
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