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1. Introduction
In the RAN#67, a way forward [1] on the procedure to clarify which band(s) shall be required to be mandatorily supported as PCell by the UE supporting certain CA combinations. Accordingly, in the last RAN4#74BIS, there were several contributions [2-4] on this topic. There are, however, still some remaining cases. In this contribution, we further discuss how to handle PCell support for specifically for CA_1A-42A, CA_1A-42C, CA_3A-42A and CA_1A-42C
2. TDD PCell for TDD-FDD CA
2.1. Baseband (RAN1 and 2 specification) aspect
Firstly, for a UE to support TDD-FDD CA, a specific capability shall be supported by the UE. That is tdd-FDD-CA-PCellDuplex. The capability itself was introduced in Rel-12 as an optional feature. Based on TS36.331, the UE which supports this capability shall further indicate that one of the following statuses is supported.

Table 2.1-1: Possible indication by the UE supporting tdd-FDD-CA-PCellDuplex
	Status
	TDD PCell
	FDD PCell

	1
	YES(1)
	NO(0)

	2
	NO(0)
	YES(1)

	3
	YES(1)
	YES(1)


In order to set “1” to at least TDD PCell and/or FDD PCell for TDD-FDD CA, the UE shall support relevant RAN1 specifications. However, in our understanding, supporting TDD PCell is even more challenging than doing FDD PCell specifically from baseband point of views.
· To support FDD PCell for TDD-FDD CA, the requirements to support FDD PCell for FDD-FDD CA can be almost reused.

· To support TDD PCell for TDD-FDD CA, unlike FDD PCell for TDD-FDD CA, the requirements to support TDD PCell for TDD-TDD CA cannot be reused as it is. The fundamental difference comes from the fact that new DL HARQ timings for FDD SCell were introduced. Since there is no configuration whose sub-frames are all DL for the existing TDD UL-DL configurations, the DL HARQ timings already supported in TDD and TDD-TDD CA cannot be used for FDD SCell. Therefore, it was essential to specify new DL HARQ timing(s) for respective TDD UL-DL configuration of the PCell for TDD-FDD CA in RAN1. 
From the above reasons, the following observation is obtained.

· Observation 1: Implementing TDD PCell for TDD-FDD CA is more challenging than doing FDD PCell for TDD –FDD CA specifically from baseband implementation point of view.

2.2. Inter-operable test (IOT) aspect
According to TS 36.306, the UE can set a UE capability bit if the corresponding feature has been implemented and successfully tested. To conduct the inter-operable test, the eNB shall implement the new DL HARQ timing(s) for TDD PCell, whereas the FDD PCell operation can be tested by the eNB with the legacy CA functionalities. From the IOT point of view, the following is observed.
· Observation 2: TDD PCell for TDD-FDD CA will require more efforts to conduct and pass the inter-operable test.
From the above two observations, we further obtained the following

· Observation 3: For TDD-FDD CA configurations, it would be better for TDD PCell to be optional.
3. FDD PCell for TDD-FDD CA
In the section 2, we concluded that it would be better for TDD PCell to be optional. In practice, however, from network point of view, it would be definitely better for both TDD and FDD PCell to be mandatory since for operators who have 3.5 GHz spectrum holdings, TDD-FDD CA is one of the powerful means to make maximum use of the 3.5 GHz. 
Suppose that if the both TDD and FDD PCell for CA_1A-42C were optional, then, that would mean there would be terminals whose TDD band only could become PCell (That is status of 1 in the Table 2.1-1 in section 2). Note that here we assume that Band 42 (3.5 GHz band) would be likely to be used as small cell.  In our understanding, the terminals would have less possibility for the terminals to be configured to CA_1A-42C than terminals whose FDD band only can become PCell (That is status of 2 in the Table 2.1-1). For instance, if at least the FDD PCell is always supported, when the terminals move from Band 1 coverage (macro) into Band 42 small coverage (small cell) , the network does not have to change PCell and can configure Band 42 to the terminals as SCell smoothly.

· Observation 4: In case of macro and small network, making the small cell band “PCell mandatory support” would have less for the terminals to use CA than making the macro call band “PCell mandatory support.
To make a reasonable balance between UE implementation and network design in terms of cost and timing, we believe that at least FDD PCell for TDD-FDD CA including B42 should be mandatory. 

· Observation 5: To make a reasonable balance between UE implementation and network design, at least it would be better for FDD PCell support to be mandatory for TDD-FDD CA including Band 42. 
4. Conclusion
In this contribution, we proposed that which band(s) shall be mandatorily supported as PCell by the UE for TDD-FDD CA configurations including B42. As a result, we obtained the following observations. 
· Observation 1: Implementing TDD PCell for TDD-FDD CA is more challenging than doing FDD PCell for TDD –FDD CA specifically from baseband implementation point of view.

· Observation 2: TDD PCell for TDD-FDD CA will require more efforts to conduct and pass the inter-operable test.
· Observation 3: For TDD-FDD CA configurations including Band 42, it would be better for Band 42 PCell to be optional.

· Observation 4: To make a reasonable balance between UE implementation and network design, at least it would be better for FDD PCell support to be mandatory for TDD-FDD CA including Band 42. 
· Observation 4: In case of macro and small network, making the small cell band “PCell mandatory support” would have less for the terminals to use CA than making the macro call band “PCell mandatory support.
From the above five observations, we propose the followings.

· Proposal: For TDD-FDD CA of CA_1A-42A, 1A-42C, 3A-42A and 3A-42C, the FDD PCell support shall be mandatory while TDD PCell support shall be optional.
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