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1 Introduction
UE receiver requirement for 2UL inter-band CA was initially discussed in [1] [2], ΔTIB and ΔRIB issue for 2UL inter-band CA also made some progress in [3][4] in last meeting. This contribution discusses UE receiver requirement for 2UL inter-band CA class A1.
2 Discussion

Reference sensitivity

Reference sensitivity is defined to be met with both downlink carriers active and either one of the uplink carriers active for 1UL inter-band CA. For 2UL inter-band CA, reference sensitivity shall be specified with both carriers transmitting simultaneously, interference comes from both the uplink CCs in each band. The increase TX residual noise in the downlink CC for 2UL inter-band CA depends on the separation between downlink CC and uplink CC in the other band, and the duplexer/diplexer rejection capability in the interfering band.

Uplink transmission also can cause IM2 interference near DC which impact reference sensitivity especially for small bandwidth. With uplink transmissions in two bands, the IM2 interference also increases in the receiver. 
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Figure 1 Uplink impact on REFSENS for 1UL and 2UL configuration
For 2UL inter-band CA class A1, the TX and RX frequency separation between two different bands is much larger than that for the same band, which generally means larger attenuation will be provided for TX noise from the other band. In addition, if the two bands share a common antenna a diplexer across the low and high bands is also assumed in the reference structure for CA class A1. Based on the previous study, minimum 15dB isolation between two bands could be realized for the diplexer in current band combinations. If the two bands have separate antennas, 10dB antenna isolation is also assumed between two bands. Therefore, even considering the rejection of the TX noise is the same for both bands, the residual noise from the other uplink CC could be less than 0.1dB due to additional two bands isolation. 
ACS/In band Blocking/Intermodulation
For ACS, in-band blocking, narrowband blocking, spurious response, and intermodulation requirements in 1UL inter-band CA, the single active uplink carrier is the opposite to the downlink carrier being tested when both downlink carriers are active. It means current requirements shall be met with either of the uplink carrier active. For 2UL carriers transmitting simultaneously, interference come from both the UL carriers in each band. The cross modulation product between receiver interference and TX leakage will increase. The cross modulation product in the downlink CC depends on each TX leakage level i.e., the duplexer/diplexer rejection in the interfering band.
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Figure 2 Uplink impact on ACS for 1UL and 2UL configuration
From previous information in RAN4, the typical diplexer isolation for low-high band combination could reach to 15dB. Further considering the duplexer rejection between the low and high bands, it is expected that impact on other RX requirements due to 2UL can be ignored at least for class A1. 
For 2UL inter-band CA class A1, there are no harmonic or intermodulation effects caused by 2UL between two constituent bands. And the increased TX impact and cross modulation products can be neglected because of the large separation between two bands and enough rejection provided by the duplexer and diplexer. Therefore, the receiver requirements defined for 1UL can be reused for 2UL inter-band CA class A1 with two uplink carriers transmitting at Pumax. A text proposal is provided below.
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Text Proposal
<Start of TP>
6.1.2 UE receiver requirement for Class A1
Reference sensitivity is defined to be met with both downlink carriers active and either one of the uplink carriers active for 1UL inter-band CA. For 2UL inter-band CA, reference sensitivity shall be specified with both carriers transmitting simultaneously, interference comes from both the uplink CCs in each band. 
For 2UL inter-band CA class A1, the TX and RX frequency separation between two different bands is much larger than that for the same band, which generally means larger attenuation will be provided for TX noise from the other band. In addition, if the two bands share a common antenna a diplexer across the low and high bands is also assumed in the reference structure for CA class A1. Based on the previous study, minimum 15dB isolation between two bands could be realized for the diplexer in current band combinations. If the two bands have separate antennas, 10dB antenna isolation is also assumed between two bands. Therefore, the residual noise from the other uplink CC could be neglected. 
For other receiver requirement like ACS, blocking, spurious response, and intermodulation requirements in 1UL inter-band CA, the single active uplink carrier is the opposite to the downlink carrier being tested when both downlink carriers are active. It means current requirements shall be met with either of the uplink carrier active. Considering the isolation between two bands, it is also expected that impact on other RX requirements due to 2UL can be neglected for class A1. 

<End of TP>
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