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1. Introduction
In the RAN4#70bis meeting, how to define Rx requirements for 2UL inter-band CA was discussed but no consensus [1]. In this contribution, we propose how to treat the requirements from core spec and test burden perspectives.
2. Discussion
2.1 How to define Rx requirements in TS 36.101
First of all, we discuss Spurious emission and Receiver image for 2UL inter-band CA. In our understanding, Spurious emissions is not required to be specified for 2UL inter-band CA in TS 36.101 because transmit carrier is not configured in this requirement. In addition, Receiver image is not required to be specified for 2UL inter-band CA as well as 1UL CA case. Therefore we propose as follow.

Proposal 1: Spurious emissions and Receiver image with 2UL inter-band CA are not specified in TS 36.101.
In the RAN4#70bis meeting, how to define other requirements for 2UL inter-band CA was discussed [2-5]. In [2], it was proposed to define all Rx requirements in order to provide guidance for implementation of the feature. From operator’s point of view, it is significant to guarantee UE receiver performance with not only 1UL but also 2UL condition. Therefore we propose to define all Rx requirements except for Spurious emissions and Receiver image for 2UL inter-band CA.
Proposal 2: In order to guarantee UE receiver performance with 2UL condition, all Rx requirements except for Spurious emissions and Receiver image for 2UL inter-band CA should be defined.
2.2 LS to RAN5
In the past meetings, there were some concerns that if all Rx requirements are specified in TS 36.101, RAN5 may repeat the redundant receiver tests with 1UL and 2UL conditions. For operators and vendors, it would be also important to avoid redundant tests in order to save time and cost. We think, however, how to verify the requirement should not be described in TS 36.101 from core spec perspective. Therefore we propose to send LS to RAN5 as guidance for the test coverage in TS 36.521-1.
Proposal 3: In order to avoid redundant receiver tests, LS should be sent to RAN5 as guidance for the test coverage in TS 36.521-1.
Next, we discuss which receiver tests could be redundant. In our understanding, for Class A4 and A5 combinations with intermodulation problem, all Rx requirements except for maximum input level should be tested with 2UL condition at least since IMD might impact for the receiver performance (regarding maximum input level, IMD level could be negligible compared to -25dBm). In this case, these tests may not be required with 1UL condition.
On the other hands, for Class A1/A2/A3 combinations without intermodulation problem, since 1UL transmitted power is larger by 3dB than each 2UL transmitted power, the leakage from 1UL to Rx frequency range may be dominant. Therefore all Rx requirements except for Out-of-band blocking and Spurious response should be tested with 1UL condition at least (regarding Out-of-band blocking and Spurious response, IMD might impact for the receiver performance even if IMD does not fall into own Rx frequency range). In this case, these tests may not be required with 2UL condition.
It should be noted that REFSENS should be tested with both 1UL and 2UL condition. Since transmitted power of REFSENS is PUMAX, larger impact for the receiver performance is expected for all classes.

From above analysis, guidance to RAN5 for Rx requirement tests for 2UL inter-band CA is summarized as Table 1 below. This information should be contained into LS to RAN5.
Proposal 4: LS to RAN5 should contain Table 1.
Table 1: Guidance for Rx requirement tests for 2UL inter-band CA

	Rx requirements
	Test with 2DL/1UL condition
	Test with 2DL/2UL condition

	7.3 REFSENS
	Needed for Class A1/A2/A3/A4
	Needed for Class A1/A2/A3/A4

	7.4 Maximum input level
	Needed for Class A1/A2/A3/A4
	Maybe redundant

	7.5 ACS
	Needed for Class A1/A2/A3
	Needed for Class A4

	7.6 Blocking characteristics
	In-band
	Needed for Class A1/A2/A3
	Needed for Class A4

	
	Out-of-band
	Maybe redundant
	Needed for Class A1/A2/A3/A4

	
	Narrow band
	Needed for Class A1/A2/A3
	Needed for Class A4

	7.7 Spurious response 
	Maybe redundant
	Needed for Class A1/A2/A3/A4

	7.8 Intermodulation characteristics
	Needed for Class A1/A2/A3
	Needed for Class A4


Note: Class A5 is treated as case-by-case basis.

3. Conclusions 

In this contribution, we discuss the necessity of other Rx requirements from IMD viewpoint and propose the followings.
Proposal 1: Spurious emissions and Receiver image with 2UL inter-band CA are not specified in TS 36.101.
Proposal 2: In order to guarantee implementation of the feature, all Rx requirements except for Spurious emissions and Receiver image for 2UL inter-band CA should be defined.

Proposal 3: In order to avoid redundant receiver tests, LS should be sent to RAN5 as guidance for the test coverage in TS 36.521-1.
Proposal 4: LS to RAN5 should contain Table 1.
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