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1. Introduction
A new Work Item for LTE TDD-FDD joint operation has been started in RAN #60 meeting [1]. The CA operation is not only determined by the eNodeB, but also related to the UE capabilities. In [2], the terminal requirement section indicates variety UE capabilities should be considered, 
Solutions can be considered which support UEs which do not have one or more of the following capabilities, as well as solutions which require one or more of these capabilities:
· 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)
In RAN1#74b, it was agreed that [3], 
· RAN1 should focus on the design of TDD-FDD CA assuming simultaneous RX/TX capability of the TDD-FDD CA UEs in Rel.12.
· Further discussion of TDD-FDD CA UE not supporting simultaneous RX/TX is not precluded.
· A TDD-FDD CA-capable UE supports TDD-FDD DL CA
· A TDD-FDD CA-capable UE is allowed not to support TDD-FDD UL CA
· Note that not supporting UL TDD-FDD CA means that UE can only be configured with one serving cell in UL
In this contribution, the capabilities of full duplex and non-full duplex UE are discussed for TDD-FDD CA.
2. Introduction of capabilities of full duplex/non-full duplex
In [4], four cases of TDD-FDD CA scenarios are discussed according to different combinations of TDD and FDD carriers. UE capabilities can be considered according to these scenarios in Table 1. 
Table 1. UE capability of reporting full duplex/non-full duplex
	#
	Description 
	UE Capability 

	Case 1 
	TDD carrier is far from the UL/DL band of joint operated FDD
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	00: Full Duplex 
Simultaneous TDD Tx/Rx and FDD Tx/Rx is supported, i.e., 
· FDD DL + TDD UL (Yes)
· FDD UL + TDD DL (Yes)

	Case 2 
	TDD carrier is near the UL band of joint operated FDD
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	01: Non-full duplex (type 1)
· FDD DL + TDD UL (Yes)
· FDD UL + TDD DL (No) 

	Case 3 
	TDD carrier is near the DL band of joint operated FDD 
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	10: Non-full duplex (type 2)
· FDD DL + TDD UL (No)
· FDD UL + TDD DL (Yes)

	Case 4 
	TDD carrier is between the DL and UL bands of joint operated FDD 
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	11: Non-full duplex (type 0)
· FDD DL + TDD UL (No)
· FDD UL + TDD DL (No)



00: Full Duplex
One example of this case is that the TDD and FDD carriers have enough space so that the UE could support simultaneous transmission and reception on both FDD and TDD carriers. i.e., the UE works in full duplex mode. All the resources could be aggregated to achieve the maximum capacity, as illustrated in Figure 1. 
01: Non-full duplex (type 1)
One example of this case is that the TDD carrier is near the UL band of the joint operated FDD carrier. The UL signal of FDD carrier would interfere with the DL signal of the TDD carrier. Therefore, the UE could not support simultaneous reception of TDD DL signal and transmission of FDD UL signal.
10: Non-full duplex (type 2)
One example of this case is that the TDD carrier is near the DL band of the joint operated FDD. The UE could not support simultaneous transmission of TDD UL signal and reception of FDD DL signal
11: Non-full duplex (type 0)
One example of this case is that the TDD carrier is in the middle of the DL and UL bands of the joint operated FDD. 

From deployment perspective, the band combination of TDD and FDD could be quite various from different operators/regions. Not necessary to optimize the terminal RF design for each UE capability, but reporting the capability of whether it is full duplex (00) and other types of non-full duplex (01, 10, 11) could be useful since 
· some TDD and FDD band combination could be quite close to each other, full duplex operation is not enough. 
· eNB’s awareness of the UE capability can help to optimize the scheduling for half-duplex UEs, (note the same mechanism has already been used for Rel-11 inter-band TDD CA with different UL/DL configuration)
Proposal: reporting of the UE capabilities for full duplex (00) and other types of non-full duplex (01, 10, 11) should be considered. 
3. Conclusions
In this contribution, we have discussed four cases of UE capabilities with the following proposals:
Proposal: reporting of the UE capabilities for Full duplex (00) and other types of non-full duplex (01,10,11) should be considered. 
	00: Full Duplex 
Simultaneous TDD Tx/Rx and FDD Tx/Rx is supported, i.e., 
· FDD DL + TDD UL (Yes)
· FDD UL + TDD DL (Yes)

	01: Non-full duplex (type 1)
· FDD DL + TDD UL (Yes)
· FDD UL + TDD DL (No) 

	10: Non-full duplex (type 2)
· FDD DL + TDD UL (No)
· FDD UL + TDD DL (Yes)

	11: Non-full duplex (type 0)
· FDD DL + TDD UL (No)
· FDD UL + TDD DL (No)
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