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1. Introduction

As all known, the primary intention of the reference sensitivity requirement is to verify the receiver noise figure of BS or UE. In [1], it is proposed that For LTE-Advanced extensions of the LTE Rel-8 reference sensitivity are considered on the basis of component carriers and reflecting carrier aggregation scenarios. And the carrier aggregation scenarios are also given in [1]. There are twelve scenarios, in which the four scenarios, i.e., Scenario 1, Scenario 2, Scenario 7 and Scenario 10, are in the high priority. 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 of the carrier aggregation on the sensitivity level since the carrier aggregation might lead to some kind of noise floor rising.
2. BS 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. This requirement shall be met for each consecutive application of a single certain FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each. 
The BS Rx sensitivity power level could be denoted as 
	
	-174dBm/Hz +10log(B)+SNR+n+M
	(1)


where B is the test bandwidth, for the bandwidth is larger than 10MHz which corresponds to 25 resource blocks, SNR is the signal to noise ratio when the performance meets the throughput requirement, n denotes the receiver noise figure, and M is the implementation margins. Herein the noise figure n for LTE BS is normally 5dB. But for LTE-Advanced the additional interference and possible insertion loss could raise the noise floor, which would cause some relaxation of the sensitivity power level.
Therefore, in order to calculate the sensitivity requirement, we need determine the values of n and SNR. But the SNR value is relevant to the uplink fixed reference channel (FRC) of LTE-Advanced. Up to now RAN1 still works on the design of uplink structure of LTE-A. So it may be hard to decide SNR value now. In this paper, we focus on the issue of noise floor rising. 
3. BS Rx sensitivity test methodology for LTE-Advanced
As specified in [1], the test should be the extensions of the LTE Rel-8 based on the component carriers and reflect the carrier aggregation scenarios. It might imply that the sensitivity requirements should be defined on each component.
· PREFSENS is still the power level of a single instance of the reference measurement channel, which is mapped to the disjoint frequency ranges with a width of 25 resource blocks each component carrier. The sensitivity level requirement is applied to each component carrier. If the multiple antennas are used, the sensitivity is tested for each antenna (with other antenna disabled) and each component.
4. Noise floor rising
BS Rx architecture

In [1], the UE receiver architecture is categorized into two kinds: one adopts a single wideband-capable RF font end for the contiguous aggregation, the other uses multiple RF fonts, which can be used either for the contiguous and non-contiguous aggregation. It might be quite straightforward idea that BS receiver architecture could employ the similar architectures. 
How to realize the Rx is the implementation-specific issue. But for multiple RF fonts, there could be several types as shown in Figure 1. The quite similar Rx font ends are also proposed for DB-DC-HSDPA [2]. The difference between these two types of RF fonts is that for type 2 a single antenna is shared by the component carriers. A frequency division plexer is used for this purpose, which might be the combination of the duplexers and a multiple-port circuit network with separate pass-band filter for each component carrier, such as a diplexer with two duplexers, or a novel frequency division plexer with distinct paths corresponding to the UL/DLs of different component carriers.

[image: image1]
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Figure 1 two types of multiple RF font ends
Using a single antenna for one CC does not lead to the additional insertion loss for sensitivity requirement, but using the frequency division plexer does. So the different Rx architectures would lead to the various noise figures because of some insertion loss. From RAN4’s point of view, we do want the sensitivity requirements to reflect the carrier aggregation scenarios but not the different Rx realizations. Maybe it would be desirable that a unique sensitivity level requirement is defined for one carrier aggregation scenario.
Interference

Moreover, the interference from the Tx of BS, i.e., DLs, might cause the noise floor rising for some carrier aggregation scenarios due to the shorten Tx/Rx separation between different carrier components. 
The four scenarios with high priority are shown in Figure 2. There is an extensive discussion about how the contiguous aggregation is conducted. So we postpone the detailed discussion on Scenario 1 and Scenario 2. Table 1 shows the possible causes of the noise floor rising. If the second type of multiple RF font end is used for non-contiguous aggregation, the insertion loss will occur, which would change the noise figure.
In fact, for TDD scenario, i.e., Scenario2 and Scenario 10, the Tx/Rx interference can be neglected. For Scenario 1, the design of Tx/Rx separation could eliminate the interference from Tx. For Scenario 7, the separation between the band3 DL and band1 UL is 40MHz, which is smaller than the separation within band1 and would cause desensitisation of the sensitivity requirement.

[image: image2]
Figure 2 four scenarios with high priority
Table 1 the possible cause of the noise floor rising for the different scenarios
	Scenario No
	Insertion loss
	Tx interference 

	Scenario 1
	no
	no

	Scenario 2
	yes if type2 is used
	no

	Scenario 7
	yes if type2 is used
	maybe yes

	Scenario 10
	yes if type2 is used
	no


5. Conclusions
In this paper, we analyze the noise rising issue related to the BS Rx sensitivity requirement for the four LTE-Advanced aggregation scenarios with high priority. Maybe two issues need to be considered for LTE-A sensitivity requirement:
· The implementation of the multiple RF fonts might incur the different insertion loss;
· The emission from DLs of the carriers other than the target carrier component would raise the noise floor, but the details are FFS.
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(d) Scenario 10 Multi-band non-contiguous spec. alloc. @ Band 39, 34, and 40 for TDD
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(a) Scenario 1 Single-band contiguous spec. alloc. @ 3.5GHz band for FDD
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(b) Scenario 2 Single-band contiguous spec. alloc. @ Band 40 for TDD
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(c) Scenario 7 Multi-band non-contiguous spec. alloc. @ Band 1, 3 and 7 for FDD








1710





DL


Band7





UL


Band7





DL


Band1





UL


Band1





DL


Band3





UL/DL


Band40





1880





UL/DL


Band34





UL/DL


Band39





2010





2025





2300





2400








PAGE  
3

