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1 Introduction

In RAN#66 meeting, it is proposed to study two kinds of TDD inter-band carrier aggregation UE, i.e. the UE supporting simultaneous reception and transmission on different bands and the UE not supporting simultaneous reception and transmission on different bands. 

In this paper, we firstly show three kinds of RF architectures for inter-band CA_B39_B41. And then based on the RF design, we propose the necessity on ΔRib and ΔTib for two kinds of TDD inter-band CA UE.
2 The RF architecture for TDD inter-band CA UE
Following shows three RF architectures for TDD inter-band CA UE with a transceiver antenna as well as a receiver antenna. 
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Figure 2-1 1st RF Architecture
In the first RF architecture, both two Tx chains and one Rx chain are connected to the main transceiver antenna by means of a RF switch, and the other Rx chain is connected to the receiver antenna. Obviously, this type of RF architecture supports neither simultaneous Tx/Rx nor Rx diversity, and 2 UL transmission cannot apply. However, since no diplexer (duplexer) is used, the main advantage is that both Tx and Rx could avoid additional IL.
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Figure 2-2 2nd RF Architecture
Figure 2-2 shows the second RF architecture whose Tx chain is the similar to the first architecture. Receive signals are separated by a diplexer both in main transceiver and diversity receiver. Compare to the first RF architecture, this one could apply Rx diversity but additional IL is introduced in Rx chains.
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Figure 2-3 3rd RF Architecture
The third RF architecture is more complicated. The diplexer at the main transceiver can combine Tx signals from two bands, that means 2 UL Tx capability is supported. And the diplexer can also provide isolation between Tx and Rx so that simultaneous Rx and Tx could be realized. However, addition IL is introduced both in Tx and Rx chain.
Table 2-1 Features collect for different RF architectures
	
	2 UL
	Simultaneous Tx and Rx
	Rx diversity
	Tx IL
	Rx IL

	Architecture 1
	No
	No
	No
	No
	No

	Architecture 2
	No
	No
	Yes
	No
	Yes

	Architecture 3
	Yes
	Yes
	Yes
	Yes
	Yes


We collect the features for above three RF architectures in table 2-1. At this stage, we focus on 1 UL only, so the capable of 2UL is insignificant. Although the 2nd architecture introduces additional Rx IL rather than the 1st one, Rx diversity gain is excepted to overcompensate the loss. Therefore, we recommend 2nd architecture for UE not supporting simultaneous reception and transmission. Therefore, this kind of UE requires a certain relaxation on REFSENS but no relaxation on MOP at all.

Proposal 1: for UE not supporting simultaneous reception and transmission, maximal transmit power relaxation is not needed i.e. ΔTib equals 0, while ΔRib is FFS.
In order to provide sufficient isolation between Rx and Tx chain, diplexer (duplexer) is indispensable. The 3rd architecture is recommended for UE supporting simultaneous reception and transmission. And this architecture can be also used for 2UL supporting UE.

Proposal 2: for UE supporting simultaneous reception and transmission, both maximal transmit power relaxation and reference sensitivity relaxation are needed. The value for ΔRib and ΔTib are FFS.
3 Conclusions
Proposal 1: for UE not supporting simultaneous reception and transmission, maximal transmit power relaxation is not needed i.e. ΔTib equals 0, while ΔRib is FFS.

Proposal 2: for UE supporting simultaneous reception and transmission, both maximal transmit power relaxation and reference sensitivity relaxation are needed. The value for ΔRib and ΔTib are FFS.
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