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1 Introduction

In RAN4 #62bis, various RF front end architectures for inter-band carrier aggregation were discussed [1], [2], [3]. This contribution would like to continue further discussion regarding this issue in order to reach consensus on reference RF architecture.
2 Main Spectrum Bands for LTE Inter-band CA
Table 1 shows current on-going inter-band CA spectrum bands for LTE in each region. It shows that global UE should support from 4 to 7 LTE bands to support High-Low, High-High, and Low-Low combinations. In order to support other spectrum this raises up to 9 LTE spectrums.
Table 1. Current on-going Inter-Band LTE CA Spectrum bands in each region

	Region
	Low
	High
	Others

	1
	Band 20, Band 8
	Band 3, Band 7
	

	2
	Band 5, Band 12, Band 13, Band 17
	Band 2, Band 4, Band 7
	

	3
	Band 5, Band 8, Band 18, Band 19
	Band 1, Band 3, Band 7
	Band 11, Band 21


Current, LTE UE chipsets is known to support up to 7 LTE spectrums in a single chipset. Below table shows the lists on number of bands supported in LTE UE chipsets. As the maximum number of supported band is founded to be 7, this contribution will only consider Low (<1GHz) and High (1.7GHz) bands.
Table 2. Number of Bands supported in each UE chipset

	
	Vendor A
	Vendor B
	Vendor C
	Vendor D

	No. of LTE Bands
	7
	4
	4
	7

	No. of UMTS Bands
	5
	3
	2
	5

	No. of GSM Bands
	4
	4
	3
	4

	No. of CDMA Bands
	-
	-
	2
	2


3 Reference Architectures
 In [1], [2], and [3] various RF front end architectures had been proposed. Out of these proposals, Figure 1 would likely to support global deployment. 
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Figure 1. One example of Global RF front-end reference architecture

Spectrum bands in each region can be set as Table 3. To support Class A2 CA combination, additional harmonic filter can be introduced to L1 as proposed in [3]. For Region 2 deployment, additional switch can be introduced to support B5+B12 and B5+B17 inter-band CA as proposed in [1].

Table 3. Spectrum Band Setting for Figure 1

	Region
	L1
	L2
	L3
	L4
	H1
	H2
	H3

	1
	B8
	-
	B20
	-
	B1
	B3
	B7

	2
	B12
	B5
	B17
	-
	B2
	B4
	B7

	3
	B8
	B5
	B18
	B19
	B1
	B3
	B7


4 Conclusion
As there are many LTE spectrum bands already existing in 3GPP, it is very difficult to implement global harmonized RF front-end architecture. It seems inevitable for those single band LTE operators to “share the pain” with others who are planning to introduce inter-band CA in their network. There may be no answer to satisfy all LTE operators for certain RF front-end architecture. However, we would like to find out the best possible architecture to satisfy operators with minimal performance degradation.
5 References

[1] R4-121671, “Way Forward for inter-band CA additional relaxations”, Renesas Mobile Europe Ltd. 3GPP RAN4 #62bis.
[2] R4-121934, “Applicability of DTIB and DRIB for class A1 band combinations”, Qualcomm. 3GPP RAN4 #62bis.
[3] R4-121984, “RF Architecture Alternatives for Inter Band CA Class A2”, Motorola Mobility. 3GPP RAN4 #62bis.
