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1. [bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Introduction
	In the last RAN4 #69AH UE RF meetings, Way forward for UE REFSENS are agreed to analyze the MSD levels and/or back-off TX power which level is negligible for REFSENS degradation for class A2 and A4. For the other inter-band classes, only ∆RIB relaxations should be considered. However, RAN4 did not have consensus for the general Rx requirements for 2ULs inter-band CA UE. And also many interested companies discussed whether or not necessary to define additional RX conformance tests.
In this contribution, we provide our view on the remaining Receiver RF requirements such as maximum input level, ACS, and blocking characteristics for general 2ULs inter-band CA UE.
2. Remaining receiver requirements for general
Currently, RAN4 should determine how to define some remaining RX requirements such as maximum input level, ACS, blocking characteristics, intermodulation characteristics for general 2ULs inter-band CA UE. In the last RAN4 UE RF AH meeting, one company proposed that only REFSENS test can be defined in TS36.101 since other RF receiver requirements test are already verified in single band mode and 1 UL inter-band CA mode. However another company proposed that core requirements should be specified for all receiver characteristics for two active ULs with a suitable power setting. 
Therefore, RAN4 did not decide how to treat the remaining receiver requirements. So we provide our view for the remaining RX requirements.
2.1 	Maximum input level requirements
The conventional maximum input level can be reused for 2ULs inter-band CA. And the maximum input level test should be performed separately per each component carrier when both 2ULs are activated with a suitable power setting. 
For the 2ULs inter-band CA, total UE output power with equal power per CC can be applied to verify the maximum input level test.
In order to keep each CC of the receiver having same performance with R8/9, the maximum input level should remain -25dBm, so the maximum input level of the UE should be up to -22dBm for 2ULs inter-band CA. Therefore, the following proposals are given to define maximum input level.
Proposal 1: The maximum input level is defined as a sum of mean power received at the UE antenna port over each component carrier, and the maximum input level test should be performed separately per each component carrier when both 2ULs with equal TX power per CC are active.
Proposal 2: The maximum input level of the UE should be up to -22dBm for 2ULs inter-band CA. 

2.2 	ACS (Adjacent Channel Selectivity) and blocking requirements
For the ACS/Blocking requirements of 2ULs inter-band CA, we think that these requirements could not define for 2ULs inter-band CA since the output power per CC is less than single CC operation in Rel-8/9, therefore if RAN4 do not define new test methodology with new ACS/blocking requirements level for 2ULs inter-band CA, it is already verified in rel-8/9 single CC operation. 

2.3 	Intermodulation characteristics 
For the inter-modulation characteristics of 2ULs inter-band CA, we had many discussion time how to verify the possible IM problems by simultaneous 2ULs transmission. And RAN4 decide to add the additional co-existence requirements table in TS36.101. However we need to further analysis to solve the possible IM impacts. Hence we propose the simultaneous test methodology to verify the receiver filter performance by simultaneous 2ULs transmission. We assume both UL CCs and both DL CCs are active for inter-modulation characteristics test with the out-side-gap test configuration. The out-side-gap test mean the negative interference signal is allocated on the low band CC and positive interference signal is also allocated on the high band CC as shown in figure1. 



Figure 1: Inter-modulation characteristics test for 2ULs inter-band CA
From the figure 1, we can see that the inside-gap interference allocation test is not possible since the unwanted interference signal is overlapped the wanted IM products in receiver bands. Therefore the interference signal level is higher than that of rel-8/9.
Therefore, RAN4 can verify the IM characteristics by the out-side gap test. From the analysis we propose as follow,

Proposal 3: For intermodulation tests, only outside-gap interference allocation test is performed when both ULs and both DLs CCs are active.
Proposal 4: In-gap test should be excluded since some unexpected interferences could be impacted the receiver performance, regardless of band gap width. Each carrier should satisfy the Rel-8 wide band intermodulation requirements.

3. Conclusions
	In this contribution, we show our view for the remaining general Rx requirements for 2ULs inter-band CA. The followings are proposals in this paper.
Proposal 1: The maximum input level is defined as a sum of mean power received at the UE antenna port over each component carrier, and the maximum input level test should be performed separately per each component carrier when both 2ULs are active.
Proposal 2: The maximum input level of the UE should be up to -22dBm for 2ULs inter-band CA. 
Proposal 3: For intermodulation tests, only outside-gap interference allocation test is performed when both ULs and both DLs CCs are active.
Proposal 4: In-gap test should be excluded since some unexpected interferences could be impacted the receiver performance, regardless of band gap width. Each carrier should satisfy the Rel-8 wide band intermodulation requirements.
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