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Introduction
The 2UL inter-band CA associated UE self-desensitization issue for class A4 band combinations had been discussed extensively in past few RAN4 meetings [1-8]. While it was agreed by most companies that further studies are still needed in order to settle the potential relaxation numbers for reference sensitivity, it might be beneficial to define a generic guideline to facilitate the reference sensitivity requirements development. In this contribution, we bring up a few proposals as way forward to define 2UL inter-band CA reference sensitivity requirements for RAN4 consideration and approval.                          
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Discussion
Inter-band CA band classification has been defined based on whether there is potential self-desensitization issue caused either by UL harmonics or intermodulation products. For class A1, A3, and A5, as there is no desensitization problem induced by UL harmonics or intermodulation products, the single UL CA reference sensitivity likely can be reused for 2UL CA as well. For class A2, as the self-desensitization problem already exists in single UL CA, the maximum sensitivity degradation which had been defined in single UL CA can also be applied to 2UL CA. On the other hand, in last RAN4 meeting, it was agreed that single UL CA RIB will be reused for the abovementioned band classes supporting dual ULs [9], citing that no extra filtering is expected to be applied to mitigate in-device coexistence interference issues.   
For class A4, reference sensitivity degradation caused by 2UL intermodulation products had been discussed considerably in past few RAN4 meetings [1-8]. The amount of sensitivity degradation depends largely on the front-end component performance, such as linearity of PA, duplexer, diplexer, and antenna switch, as well as duplexer, diplexer, and antenna isolation between two UL paths, and also the relative position between interfering IMD and DL victim carrier. According to earlier analysis, sensitivity degradation as high as 30 dB can be anticipated [1-2]. With such large amount of sensitivity degradation, it does not seem to be efficient to only define sensitivity relaxation without considering UL/DL budget balance. Since sensitivity degradation can be reduced by lowering UL output power, defining reference sensitivity requirements at reduced transmit output power may allow better coverage for class A4 CA under 2UL operations.
Based on the above discussions, we came up with the following proposals as way forward to define 2UL CA reference sensitivity requirements,

Proposal 1: The reference sensitivity is defined to be met when both downlink component carriers and both uplink component carriers are active.

Proposal 2: For class A1, A2, A3, and A5, the reference sensitivity requirements for single UL can be reused for 2UL CA.
Proposal 3: For class A4, additional reference sensitivity relaxation is applied and defined when 2UL intermodulation product fully overlaps with victim DL carrier, where 3 options can be considered,

Option (a): Reference sensitivity is relaxed by X dB from single UL CA requirements, where X is FFS.

Option (b): Reference sensitivity is relaxed by X dB from single UL CA requirements with both UL carriers output power reduced by Y dB, where X and Y are FFS.

Option (c): Reuse single UL CA reference sensitivity requirements with both UL carriers output power reduced by Y dB, where Y is FFS.                 
3
Conclusion

In this paper, we discussed the implication of inter-band CA classification to UE reference sensitivity under 2UL operation and made the following proposals as way forward to define reference sensitivity requirements.
Proposal 1: The reference sensitivity is defined to be met when both downlink component carriers and both uplink component carriers are active.

Proposal 2: For class A1, A2, A3, and A5, the reference sensitivity requirements for single UL can be reused for 2UL CA.

Proposal 3: For class A4, additional reference sensitivity relaxation is applied and defined when 2UL intermodulation product fully overlaps with victim DL carrier, where 3 options can be considered,

Option (a): Reference sensitivity is relaxed by X dB from single UL CA requirements, where X is FFS.

Option (b): Reference sensitivity is relaxed by X dB from single UL CA requirements with both UL carriers output power reduced by Y dB, where X and Y are FFS.

Option (c): Reuse single UL CA reference sensitivity requirements with both UL carriers output power reduced by Y dB, where Y is FFS.
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