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1. Introduction
The LS from RAN5 in [1] points out the lack of test coverage for different CA inter-mode (FDD-TDD) combinations. The purpose of this discussion paper is to briefly summarize the content of the LS and identify potential alternatives on how to solve the addressed issue.
2. Discussion

The inter-mode CA test cases for 3-5 CCs CA have been defined following the logic of 2CCs TCs. As described in the LS, especially the 4-5 CCs inter-mode combinations with xFDD-yTDD, where both x, y > 1, are not covered by the tests. Such combinations are of immediate industry interest as deployed already by operators e.g. CA_1A-3A-42C. This coverage lack is preventing GCF certifying devices, though the respective GCF WIs have been already defined. This is critical, especially if the devices support only the particular band combination without test coverage. 

At this point, we assume RAN4 needs immediate action to fill the coverage gap, defining the required test cases. We identify following open items as part of the discussion, which needs to precede the specification work:

1) Number of new test cases / combinations to be defined
a. New test cases for all possible combinations
+Pro: Full test coverage, future-proof
-Contra: Large amount of work and number test cases
b. New test cases based on immediate need (as per the band-combination required by operators)
+Pro: Manageable amount of work and number of test cases 
-Contra: Not future-proof, additional test cases might be required in the future
2) Structure for adding new tests 
a. New test cases in new subclauses
+Pro: Clear test structure, test completion status
-Contra: Large amount of work and number test cases
b. Additional configuration in existing test case clauses
+Pro: Manageable amount of work and number of test cases 
-Contra: Test cases not easily identifiable, complex test configuration tables
3) P-Cell support
a. Differentiation of TCs with regard of P-Cell allocation in FDD/TDD band i.e. duplication of test cases for PCell on FDD and TDD.
This follows the LS, which claims potential P-Cell support on only one specific duplex mode band. 
b. No differentiation of TCs with regard of P-Cell allocation in FDD/TDD i.e. single test case irrespective of the PCell allocation.
In our understanding, the UE shall support P-Cell in all supported bands with some exceptions. As per TS 36.101clause 4.3A:

A terminal which supports CA, for each supported CA configuration, shall support Pcell transmissions in each of the aggregated Component Carriers unless indicated otherwise in clause 5.6A.1.
After a quick view of clause 5.6A, the exceptions applies only to few TDD bands i.e. P-Cell support on FDD bands is always ensured. As such, the new test can be defined only once, with P-Cell in FDD. In this case no new 3CCs inter-mode test cases are required, just the correction of allocating the P-Cell always on the FDD band. 

3. Conclusion
We propose that:

Proposal 1: RAN4 clarifies / defines new test cases to fill the coverage gap for 3-5CCs inter-mode CA. 

Proposal 2: RAN4 discusses the options identified in this paper and agrees on a Wayforward, which describes how the new test cases will be defined. 
Proposal 3: New test cases are drafted based on the agreed WF, starting from the next RAN4 meeting (RAN4#87) by the interested companies.

Proposal 4: RAN5 is informed explicitly (through an LS) on the RAN4 decisions.
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