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1 Introduction
This contribution discusses the issues that shall be considered when developing core requirements of receiver reference sensitivity power level for LTE-A UE supporting CA. As having been discussed in the feasibility study phase as well as in many contributions, the receiver reference sensitivity power level shall be analyzed based on Intra-band contiguous CA and Inter-band non-contiguous CA. Furthermore, the different issues shall be considered for different band combinations, such as high+high, high+low, as well as low+low. The test configurations and test procedures have to be considered when developing the core requirements. It’s found the core requirements as well as the test cases would be different for each CA scenarios. Considering the latest WI about band 3+band 7 combinations, as well as the future CA scenarios that will be supported to satisfy different spectrum situations, it is suggested to structure the requirements for receiver reference sensitivity power level per each CA scenarios. 

In this we outline our considerations on CA core requirement development as text proposal for UE TR [1], specifically for on receiver reference sensitivity power in section 7.3.
2 Discussion

The issues that have to be considered particularly for UE receiver reference sensitivity power are outlined below

Intra-band contiguous CA:

· Challenges on Duplex performance due to reduced Tx/Rx separation and possible reduced Tx power rejection at receiver noise bandwidth at the Rx band.

· Challenges on PA performance due to more Tx power leakage at receiver due to wider input signal bandwidth on PA with nonlinearity.

Inter-band contiguous CA, high+low
· Power combiner insertion loss that would impact the receiver noise figure.

· Cross-modulation products of the Tx signals from different bands that would fall into the receiver noise bandwidth at the one of Rx bands

Inter-band contiguous CA, high+high and low+low
· Power combiner insertion loss that would impact the receiver noise figure.

· Whether to consider using one PA to transmit/receive signals from different bands.

· Tx power leakage from one band to the receiver noise bandwidth of another Rx bands due to reduced cross band Tx/Rx distance.

· Cross-modulation products of the Tx signals from different bands that would fall into the receiver noise bandwidth at the one of Rx bands
The situation would be different for each different CA scenarios. Please note it’s difficult to even tell the boundary between low band and high band. Giving the different complexity and situation introduced by different CA scenarios, it’s rare to have a generic rule or requirements that could be universally applicable to all CA scenarios. It’s suggested to structure the receiver sensitivity analysis per each different CA scenarios with the Rel-8 core requirements for each band and channel bandwidth as the baseline. The core requirements shall be structured in a manner that CA scenarios introduced later can be easily accommodated without having to reshuffle the core requirements developed for CA scenarios that was introduced earlier. A lot of useful data and analysis have proposed in [3] we concern that structure like this would be more customized for existing scenarios. Different analysis will be needed for different scenarios as this is well aligned with RAN plenary meeting decision that band 3+band 7 has been introduced by independent WI. 
The test configurations and test procedures [2] have to be considered when developing the core requirements. It is also expected that the tests of the reference sensitivity would also be different for each CA scenarios. To be able to accommodate more CA scenarios that will be proposed later, we propose
The receiver requirements, particularly the receiver sensitivity power level shall be analyzed and structured per each CA scenario. 
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Text proposal
----- Start of TP -----
7.3
Reference sensitivity power level

The current 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 LTE-A

· Should this be applicable to all ports

· Sensitivity defined per single CC or multiple CC. 

Requirement that need to be specified for the single and dual CC for the following; 

1) CA_X    (Intra band contiguous CA)
The following issues have to be considered for Intra band contiguous CA

· Challenges on Duplex performance due to reduced Tx/Rx separation and possible reduced Tx power rejection at receiver noise bandwidth at the Rx band.

· Challenges on PA performance due to more Tx power leakage at receiver due to wider input signal bandwidth on PA with nonlinearity.
The situation would be different for each different CA scenarios.
2) CA_X-Y  (Inter band  non contiguous CA)
The following issues have to be considered for Inter band non-contiguous CA
Inter-band contiguous CA, high+low
· Power combiner insertion loss that would impact the receiver noise figure.

· Cross-modulation products of the Tx signals from different bands that would fall into the receiver noise bandwidth at the one of Rx bands

Inter-band contiguous CA, high+high and low+low
· Power combiner insertion loss that would impact the receiver noise figure.

· Whether to consider using one PA to transmit/receive signals from different bands.

· Tx power leakage from one band to the receiver noise bandwidth of another Rx bands due to reduced cross band Tx/Rx distance.

· Cross-modulation products of the Tx signals from different bands that would fall into the receiver noise bandwidth at the one of Rx bands
The situation would be different for each different CA scenarios.
3) DLMA (Down link multiple antenna)

4) ULMA (Up link multiple antenna)

5) CPE (Customer Premises equipment

----- Next Section -----
Annex B

Release 10 draft specification

This Annex is used to capture any text proposals to the Release 10 specification of TS36.101. The baseline for this section is TS36.101v9.2.2.0. On completion on this TR these working assumptions will be incorporated into the Rel 10 specification for TS36.101   

Any sub- clause which is a sub- clause of this heading 2 style will follow the same clause number used in TS36.101 in order to ease future incorporation of these working assumptions into the technical specification  
7.3
Reference sensitivity power level

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.

7.3.1
Minimum requirements (QPSK) 
[Identical text for as in section 7.3.1 in Annex B, omitted here]
7.3.2
Minimum requirements (QPSK) for CA_1
Text for Reference Sensitivity Power Level requirements for CA_1 will be added
7.3.3
Minimum requirements (QPSK) for CA_1_5
Text for Reference Sensitivity Power Level requirements for CA_1_5 will be added
7.3.4
Minimum requirements (QPSK) for CA_3_7
Text for Reference Sensitivity Power Level requirements for CA_3_7 will be added
----- End of TP -----
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