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1
Introduction
The adoption of inter-band CA classification to facilitate UE radio specifications development has been progressing well for 2-carrier CA band combinations. The existing classification is based on band frequency composition, and whether there is self-desensitization problem caused by UL harmonics or intermodulation products. In recent 2DL inter-band CA work item proposals, there are two CA combinations which may encounter a cross-band self-desensitization issue not readily considered in current classification [1-2]. This contribution is intended to raise a few open questions related to inter-band CA classification and whether a new class shall be defined in order to keep the spirit of classification.                                                   
2
Discussion
The current 2-carrier inter-band CA has been classified based on the following definitions:
A1: Low-High band combination without harmonic relation between bands or IM problem
A2: Low-High band combination with harmonic relation between bands
A3: Low-Low or High-High band combination without IM problem
A4: Low-Low, Low-High or High-High band combination with IM problem
A5: Combination except for A1 – A4
These definitions seem to imply that harmonic relation between bands and 2UL IM problem are the more dominant factors than frequency composition, but yet to be confirmed till the following two open questions are answered:

Question 1: If a class A5 CA is found to have harmonic relation between bands, would it be moved to A2?
Question 2: If a class A5 2UL CA is found to have IMD problem, would it be moved to A4?

On the other hand, from the radio specifications development point of view, the advantage for having this classification has been realized and appreciated, but seemed to be very much limited to class A1, where Tib and Rib, and the rest radio requirements from single-carrier can be applied throughout the class. For the rest of the classes, it is likely to still have a need to define the requirements on a case-by-case basis, such as Tib/Rib for classes A3, A4, and A5, and MSD for classes A2 and A4.       

In recent 2DL inter-band CA work item proposals, there are two CA combinations, B8_B27 and B1_B3, which may encounter a cross-band self-desensitization problem not readily considered in current classification [1-2], as illustrated in Figure 2-1.
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Figure 2-1 Illustration of cross-band self-interference for CA_B8_B27 and CA_B1_B3
These two CA combinations, though belonging to class A3 based on current classification, their radio requirements likely will be treated differently from other class A3 bands (without self-desensitization problem), for example, an MSD may be introduced. So this would raise a question as whether a new CA class shall be defined to group the CA combinations with this self-interference property such that the single-carrier radio requirements can still be applied to class A3 CA bands. 
A logical answer to this question is,

· If radio requirements in A3 are to be treated on a case-by-case basis, there is no need to introduce a new class.

· If radio requirements in A3 would be maintained from those of single-carrier, a new class will be needed.

If a new class would be needed, it can be defined as

· Low-Low or High-High band combination with self-desensitization problem due to cross-band UL/DL frequency close proximity

For new class index, two possible options can be considered,

1. Class A0
2. Class A3x (“x” stands for cross-band interference problem) 
In summary, the following three options are proposed for consideration:

Option 1: No need to introduce a new inter-band CA class
Option 2: Class A0 for “Low-Low or High-High band combination with self-desensitization problem due to cross-band UL/DL frequency close proximity”
Option 3: Class A3x for “Low-Low or High-High band combination with self-desensitization problem due to cross-band UL/DL frequency close proximity”     
3
Conclusion
In this contribution, we raised a few open questions related to inter-band CA classification,

Question 1: If a class A5 CA is found to have harmonic relation between bands, would it be moved to A2?
Question 2: If a class A5 2UL CA is found to have IMD problem, would it be moved to A4?
and whether a new class shall be defined for CA like B8_B27 and B1_B3 with cross-band self-interference problem.
Option 1: No need to introduce a new inter-band CA class
Option 2: Class A0 for “Low-Low or High-High band combination with self-desensitization problem due to cross-band UL/DL frequency close proximity”
Option 3: Class A3x for “Low-Low or High-High band combination with self-desensitization problem due to cross-band UL/DL frequency close proximity”
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