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1 Introduction
The WI of LTE TDD-FDD Joint Operation with LTE TDD-FDD carrier aggregation feature was established in RAN#60 [1]. This contribution provides some considerations on UE RF issues for TDD/FDD CA.
2 Discussion
2.1 UE RF aspects

The spectrum relationship of the CA bands may impact the UE design, for example the UEs for the inter-band CA class A1, A2 and A3 have different common understanding for the RF architecture. And it’s hard to agree a general Tib/Rib values for the inter-band CA class A2 and A3. 

For TDD/FDD CA, it’s similar that UE requirements need to be discussed case by case. In TR 36.847 [2], the possible spectrum combinations are described as follows.

· Carrier frequency of TDD is far away enough from joint operated FDD carrier frequencies 
· Carrier frequency of TDD is near the UL band of joint operated FDD

· Carrier frequency of TDD is near the DL band of joint operated FDD

· Carrier frequency of TDD locates between the UL band and DL band of joint operated FDD
The terminal requirements are described as following [2].
· simultaneous reception on FDD and TDD carriers (i.e. DL aggregation)

· simultaneous transmission on FDD and TDD (i.e. UL aggregation)

· simultaneous transmission and reception on FDD and TDD (i.e. full duplex) 
For the full duplex UE, the following architecture may be a choice for the reference architecture.
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Figure 1: One of the possible full-duplex UE RF architectures for TDD/FDD CA

But when some band combination has interference problem between the bands, the reference architecture may change. Isolation or filter performance need to be evaluated. Note that this interference is in-device interference, so if RF can’t solve the problem very well, not supporting simultaneous transmission and reception on FDD and TDD can be considered. Only UL aggregation or DL aggregation or only one direction of UL/DL works simultaneously will make sense. For some band combinations, the requirements other than Tib/Rib, like MSD, are likely to be defined. Therefore, different TDD/FDD band combinations may have different solutions. If the RAN4 generic frame work will be started, some issues need to be discussed first. Could the RAN1 TDD/FDD CA spectrum scenarios be RAN4 TDD/FDD CA scenarios assumption? How to identify the example CA configurations? For the example CA configuration, the choice may be one general example is used for all of the scenarios or each scenario has one example. Considering the work load of RAN4, one general example is reasonable, but it seems difficult to find such an example. Nevertheless, it should be discussed in RAN4 first before making the decision.
2.2 Specification aspects

Considering the 4 spectrum possibilities in [2], TDD/FDD CA spectrum relationship is complicated than the already defined inter-band CA class A1-A5. Although some TDD/FDD CA can be low-high combination with or without harmonic problem, some of the agreements for A1 and A2 cannot be used by TDD/FDD CA directly. For example, the Tib/Rib for class A1 and the reference architecture for A2 may not apply to TDD/FDD CA. For the low-low or high-high band combination, TDD/FDD CA needs to consider the interference problem when TDD is near FDD, which is not a common problem for inter-band CA class A3 and A4. For the scenario that TDD locates between UL/DL of FDD, the interference may happen in the two directions of UL/DL, it’s not easy to say which class this scenario belongs to. Although there is a class A5 in inter-band CA TR, it is usually thought as the CA combination which includes mid-frequency band. So defining a new FDD/TDD CA section in the same inter-band TR 36.851 or establishing a new FDD/TDD CA TR may be considered. We propose a new TR be maintained for TDD/FDD CA.
3 Conclusion
This contribution provides some considerations on UE RF issues for TDD/FDD CA and gives some observations/proposals.
It seems it’s a bit early to start the full discussions for the UE RF part of TDD/FDD CA. Identifying TDD/FDD CA scenarios and example CA configurations for the RAN4 TDD/FDD CA frame work need to be discussed first.

TDD/FDD band combinations cannot easily belong to the already defined inter-band CA class A1-A5 in TR 36.851. We propose a new TR be maintained for TDD/FDD CA.
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