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1. Introduction
PCell support has been discussed in the last few meetings in RAN4 and RAN Plenary. Mandatory PCell support for FDD-TDD CA was briefly discussed in RAN4#75 and a WF to clarify the scope of the discussion was agreed in [1]. In this paper we try clarify the UE capabilities related to PCell support in FDD-TDD CA combinations and the scope of future RAN4 discussion on this topic.

2. Discussion
FDD-TDD CA was introduced as a feature in Rel. 12. RAN1 introduced separate capabilities for PCell support in FDD and TDD by defining the UE capability tdd-FDD-CA-PCellDuplex-r12. The introduction of this capability was mainly motivated by the differences in ACK/NAK bundling, cross carrier scheduling, etc between FDD and TDD. The above capability can have 3 values, the UE can support only FDD PCell, only TDD PCell or both. In RAN1 it was agreed to have this capability as optional [2]. 
RAN4 has been discussing the support of PCell in different band combinations and whether PCell support should be mandatory or not and under what conditions. The scope of this discussion has to be clarified depending on whether it is referring to Rel-10 LTE Carrier Aggregation (which is always among two carriers with the same duplex mode) or Rel-12 LTE FDD-TDD CA (which is a separate feature overall)  

For FDD-TDD CA combinations among two bands, the PCell support is determined by the UE capability, hence RAN4 does not need to discuss these combinations specifically. In fact, there can be a 1-1 capability mapping between the baseband capability and the RF capabilities of the UE.
For higher order combinations (FDD-TDD CA with 2 or more FDD bands or TDD bands) the baseband capability would apply to multiple component carriers. For example, if the UE supports FDD PCell and a CA combo with 2 FDD bands and 1 TDD band, from a baseband point of view it can support PCell on either of the FDD bands. However, this may not be true from an RF point of view. As such, these kind of combination in which PCell can be supported in multiple bands based on the baseband capability should be included in the same framework as all the other band combinations. 
Proposals:
1. PCell support for FDD-TDD combinations with only 2 bands should be based on the baseband capability and should therefore be excluded from the “RAN4 PCell discussion”.
2. PCell support for FDD-TDD combinations with more than 2 bands, in which PCell can be supported in multiple bands based on the baseband capability (e.g. 2 or more FDD bands, 2 or more TDD bands) should be discussed in the same framework as all other band combinations. This discussion should not contradict the already defined baseband capability.
3. Conclusions

In this paper we analyzed the UE capabilities related to PCell support in FDD-TDD CA. Based on our analysis, we propose the following framework for the discussion of PCell support in FDD-TDD CA combinations:
1. PCell support for FDD-TDD combinations with only 2 bands should be based on the baseband capability and should therefore be excluded from the “RAN4 PCell discussion”..
2. PCell support for FDD-TDD combinations with more than 2 bands, in which PCell can be supported in multiple bands based on the baseband capability (e.g. 2 or more FDD bands, 2 or more TDD bands) should be discussed in the same framework as all other band combinations. This discussion should not contradict the already defined baseband capability.
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