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1 Introduction
In this contribution, UE architecture in different CA scenarios for R10 is discussed and the principle of RF specification based on the architecture is also discussed.
2 UE Architecture for R10 CA scenarios
In [3] the baseline single band LTE transceiver architecture is illustrated as a reference as below:
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Figure 1.  The baseline of UE architecture (1TRX, each receiver include main and diversity)
Currently, this architecture can realized 20MHz TX and 20MHz RX capability, so we can have two copies of this architecture to realize 40MHz intra-band contiguous scenario. the architecture is as below:
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Figure 2. UE architecture of intra-band contiguous (2TRX, each receiver include main and diversity)
With the CA and MIMO technology apply into LTE-A, if we still have so narrowband transceiver, our UE will become a big and wasting one. With the semiconductor field rapid development and the Moore's Laws, the better CMOS technology is expected to provide better performance and lower power consumption. So we expect the baseline architecture can support 40MHz TX and RX, and even 50MHz. In this case, the IMD product because of one PA will increase and currently spec (20MHz BW max) can not support.
We expect our Spec can support the 40MHz (even 50MHz) Transceiver based on our baseline architecture. We think it is the most important thing in R10 stage. The impact to RF requirement will be discussed in next section. 
For inter-band non-contiguous scenario, because of the separate band, we need two copies of baseline architectures as below figure. In this figure, we suppose each duplexer and antenna for each band, but in product, maybe multiplexer or diplexer and dual-band antenna can be used. 
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Figure 2. UE architecture of inter-band non-contiguous (2TRX, each receiver include main and diversity)
The numbers of baseline architecture for each scenario of R10 describe as below table:
Table 1. The numbers of  baseline architecture for each scenario of  R10
	Transmission bandwidth
	Number of LTE-A component carriers
	Duplex mode
	Region
	numbers of baseline architecture

	UL: 40 MHz
	2* 20 MHz CC (Band 3)
	FDD
	Region 1
	1 or 2

	DL: 40 MHz
	
	
	
	

	UL/DL: 50MHz
	50 MHz CC (Band 40)
	TDD
	Region 3
	1 or 2

	UL: 40 MHz
	20 MHz CC (Band 7) + 20 MHz CC (Band 20)
	FDD
	Region 1
	2

	DL: 40 MHz
	
	
	
	

	UL: 40 MHz
	20 MHz CC (Band 3) + 20 MHz CC (Band 20)
	FDD
	Region 1
	2

	DL: 40 MHz
	
	
	
	

	UL: 30 MHz
	10 MHz CC (Band 3) + 20 MHz CC (Band 7)
	FDD
	Region 1
	2

	DL: 30 MHz
	
	
	
	

	UL: 20 MHz
	10 MHz CC (Band 5) + 10 MHz CC (Band 12)
	FDD
	Region 2
	2

	DL: 20 MHz
	
	
	
	

	UL: 10 MHz
	5 MHz CC (Band 17) + 5 MHz CC (Band 4)
	FDD
	Region 2
	2

	DL: 10 MHz
	
	
	
	

	UL: 20 MHz,
	10 MHz CC (Band 1) + 10 MHz CC (Band 19)
	FDD
	Region 3
	2

	DL: 20 MHz
	
	
	
	

	UL/DL: 40MHz
	20 MHz CC (Band 38) + 20 MHz CC (Band 40)
	TDD
	Region 3
	2


3 UE RF requirement based on the architecture
In this section, we discuss the RF requirement change based on the architecture for three situations:
Intra-band contiguous scenario with one baseline architecture will need to add the 30MHz, 40MHz, even 50MHz spec to 36.101, especially the MPR, A-MPR, Power control, in-band emission, SEM,  Spurious emission, Reference sensitivity, ACS, blocking and so on, the principle is similar with R8. This work can also support the carrier extension method in the future. 
For saving time and cost, we support to test the component carriers together as one carrier both in TX and RX port. We think it is the most important task for R10 RF aspects.
For intra-band contiguous scenario with multiple copies of baseline architectures, the IMD in TX is not significant, it seems that we can reuse most of R8 specs. For transmitter characteristics, the simulation result from below figure show that the SEM of 20MHz is enough for 2PA’s situation when 2*20MHz carrier aggregation, but the noise floor rises and maybe impact the reference sensitivity which need MSD. It is FFS.
For saving time and cost, we also support to test the component carriers together as one carrier both in TX (after combination of 2 CCs) and RX (before divide into 2 CCs) port. So we suggest the 40MHz FRC should be discussed, the RX characteristics is the same with situation 1.
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Figure 1 2*20MHz CA and 1*20MHz in same Power use the same PA
For Inter-band non-contiguous scenario, we also use multiple copies of baseline architectures, so the impact between CCs is less than the first situation, we also can reuse most of the R8 spec except the impact of the loss which may be increase by the diplexer and the interference between 2CCs.
For saving time and cost, we also support to test the component carriers together. If we have separate antenna, we can test in each one simultaneously, if we use dual-band antenna, we can also test 2CCs in TX (after combination of 2 CCs) and RX (before divide into 2 CCs) port. This test method will impact the spec like the ACS, blocking, we need reconsider these specs in presence of another band CC.
Conclusion
In this contribution, we analyze the UE architecture and subsequently the RF requirements. For intra-band contiguous scenario, we prefer to use baseline architecture to support 40MHz bandwidth or even 50MHz bandwidth. Therefore, the specification for 40MHz and 50MHz need to be studied and added to 36.101. We support that the contiguous carriers can be seen as one whole carrier and tested together.
For Inter-band non-contiguous scenario, we use multiple baseline architectures to support each band. We can reuse the R8 specification, but the test method may need to be further discussed.
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