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1 Introduction
For LTE-Advanced, extensions of the LTE Rel-8 reference sensitivity are considered on the basis of component carriers and reflecting carrier aggregation scenarios, which were proposed in [1]. And the carrier aggregation scenarios are given in [2] for the feasibility study. The aggregation schemes are categorized into three types:
· Intra band contiguous component carrier (CC) aggregation
· Intra band non - contiguous component carrier (CC) aggregation
· Inter band non-contiguous component carrier (CC) aggregation

In this paper, we want to initialize the work on the BS Rx sensitivity requirements and analyze the possible effects based on these carrier aggregation scenarios.
2 Discussion
2.1 Rx sensitivity requirements for Rel8
In Rel8, the reference sensitivity power level PREFSENS is the minimum mean power received at the antenna connector at which a throughput requirement shall be met for a specified reference measurement channel. 6 resource blocks for 1.4MHz channel bandwidth, 15 resource blocks for 3MHz channel bandwidth, 25 resource blocks for channel bandwidths ≥5MHz are defined in Fixed Reference Channels.
The BS Rx sensitivity power level could be denoted as:
-174dBm/Hz +10log(B)+SNR+Nf+M                                                                          (1)
Where B is the test bandwidth, SNR is the signal to noise ratio when the performance meets the throughput requirement, Nf is the receiver noise figure, and M is the implementation margins. Therefore, in order to standardize the sensitivity requirement, we need determine the values of Nf and SNR. Noise figure Nf for LTE BS is normally assumed to be 5dB. The SNR value is relevant to the uplink fixed reference channel (FRC). Due to the primary purpose of the reference sensitivity requirement is to verify the receiver noise figure, in this paper, we focus on the issue of noise figure.
2.2 RX sensitivity impact due to TX emissions
For LTE, sensitivity impact due to TX spurious emissions is generally considered in UE side but not in BS side due to the TX/RX isolation of BS is much better. Meanwhile, there are still some scenarios needed to be studied for LTE-A FDD systems to make sure that RX sensitivity impact can be negligible. Assuming 5 dB noise figure and 0.4dB desensitization (interferer 10 dB below noise floor), the maximum allowed interference level is -119dBm/1MHz.
For inter band non-contiguous component carrier aggregation, the allocation of one band generally has no correlation with the other bands. The minimum frequency separation is guard band between the two bands. From figure 1, we can find that in scenario 7 and 8, the separation between the band3 DL and band1 UL can be reduced to 40MHz, which has nothing to do with the TX/RX carrier centre frequency separation in band1 and band3 respectively. When band3 is transmitting 15 MHz at highest band edge, assuming the TX emissions level 40MHz away is 46dBm/15MHz-50dBc=-4 dBm/15MHz, where 50dBc is a approximate value for 40MHz is twice more than channel bandwidth, then the duplexer TX/RX isolation requirement should be 103 dB.
Figure 1 carrier aggregation scenario 7
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As described in [2], the inter-modulation products between two TX non-contiguous aggregated carriers may fall into its RX band and indicate that it may cause impact in scenario 1, 4, 5. The rejection of duplex in adjacent channel may need about 104dB in scenario 1, 4, which is analysed in [2]. One example for scenario 5 in figure 2 shows that the Lower IMD3 is 900-915MHz, but one RX band is 900-905MHz, that is, the whole RX band is contaminated. Assuming higher IMD3 fall in TX band and fulfil the in-band spurious limits, which is -15dBm/1MHz. Then we can acquire the duplexer TX/RX isolation requirement: -15-(-119) =104dB.
Figure 2 one example in scenario 5
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It is found that the scenarios above are much sensitive to the TX emissions in the 12 given scenarios. Based on the assumption above, we also find that the order of 105dB TX/RX isolation is required to guarantee RX sensitivity. This requirement is obviously more stringent than that in general application and may increase the insertion loss, size and cost of duplexer. In reality, the TX emissions can also be much reduced by PA linearization. So in order to reduce the impact to ignorable level, we may whether increasing the TX/RX isolation or reducing the emission by using PA linearizing technology.
2.3 BS Rx architecture

How to realize the Rx is the implementation-specific issue. For multiple RF fronts, there could be several types as shown in figure 3. The difference between these two types of RF fronts is that for type 2 single antenna system is shared for the component carriers. It will be much complex to implement type 2 due to influence among different branches. And it is foreseeable that additional insertion loss is the order of 0.5dB.

In fact, a diplexer is always used to combine the duplexers and share an antenna system for co-site base stations. Additional insertion loss is the order of 0.5dB. So an additional diplexer can be used in Type 1.
Figure 3 two types of multiple RF front ends
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3 Conclusion
· In this paper, we analyze sensitivity issue related to the BS Rx requirement for the some LTE-Advanced aggregation scenarios. Maybe two issues need to be considered for LTE-A sensitivity requirement:

· The implementation of the multiple RF fonts may incur the different insertion loss;

· TX emissions may raise the noise floor.
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