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1
Introduction
The LTE FDD-TDD joint operation with carrier aggregation feature was approved in RAN #61 [1]. Discussions over requirement aspects as well as UE RF impact had been initiated in last RAN4 meeting [2-4]. In this contribution, we present a few UE reference architectures based on the approved way forward proposals [2] as well as earlier development works in FDD and TDD 2DL CA [5] for future RF requirements development consideration.                            
2
Discussion
In RAN4 #69 meeting, the following way forward proposals were approved for LTE FDD-TDD CA RAN4 requirements development [2],

A.
Enable either TDD or FDD as PCell in the requirements

B.
Re-use the existing LTE CA deployment scenarios 1, 2, 3 and 4 defined in TS36.300 of Rel-11 and assume ideal backhaul and synchronization between TDD and FDD cells. 

C.
Start the RAN4 UE and BS requirement work assuming 2DL (1 TDD and 1 FDD) and 1 UL (either TDD or FDD).    
As UE RF requirements are often tightly correlated with reference architecture, in this contribution, we compile a few front-end topologies based on the above way forward proposals as well as earlier development works in FDD and TDD 2DL CA as FDD-TDD 2DL CA reference architectures for future RF requirements development consideration.
Based on earlier works in FDD and TDD 2DL CA [5], it is realized that the UE reference architecture is predominantly governed by the following two factors,
1. Band combination (L/H, H/H, or L/L)

2. Supporting simultaneous Tx and Rx or not? (only when TDD band is aggregated)

For that we can come up with 4 reference architectures as,
a. L/H band combination supporting simultaneous Tx and Rx

b. L/H band combination not supporting simultaneous Tx and Rx

c. H/H or L/L band combination supporting simultaneous Tx and Rx

d. H/H or L/L band combination not supporting simultaneous Tx and Rx

which are illustrated in Figure 2-1 (TDD in high band in this example), Figure 2-2 (TDD in high band in this example), Figure 2-3, and Figure 2-4, respectively.
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Figure 2-1 FDD-TDD L/H CA reference architecture supporting simultaneous Tx and Rx
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Figure 2-2 FDD-TDD L/H CA reference architecture not supporting simultaneous Tx and Rx
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Figure 2-3 FDD-TDD H/H or L/L CA reference architecture supporting simultaneous Tx and Rx
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Figure 2-4 FDD-TDD H/H or L/L CA reference architecture not supporting simultaneous Tx and Rx
Notice that architectures “a” and “c” can also support non-simultaneous Tx and Rx operation. However, architectures “b” and “d” would experience less insertion loss in Tx path as their Tx path does not pass through diplexer (as in architecture “a”) or triplexer (as in architecture “c”).

Table 2-1 summarizes the additional insertion losses to be introduced in Tx and Rx signal paths for these 4 reference architectures as compared to their single-band counterparts.

	Architecture
	FDD Band
	TDD Band

	
	Tx
	Rx
	Tx
	Rx

	a
	Diplexer
	Diplexer
	Diplexer + SPDT
	Diplexer + SPDT

	b
	Diplexer
	Diplexer
	0
	Diplexer

	c
	(Tri-Dup)
	(Tri-Dup)
	(Tri-SBF) + SPDT
	(Tri-SBF) + SPDT

	d
	(Tri-Dup)
	(Tri-Dup)
	0
	(Tri-SBF)

	Note 1: (Tri-Dup) is the insertion loss difference between triplexer and single-band duplexer

	Note 2: (Tri-SBF) is the insertion loss difference between triplexer and single-band filter


Table 2-1 Summary of additional insertion losses for the proposed FDD-TDD 2DL CA architectures
3
Conclusion

In this contribution, we have presented 4 potential UE reference architectures for FDD-TDD 2DL CA and summarized the additional insertion losses expected to incur in each architecture for future reference.
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