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1. Introduction

The WI proposal to support the LTE-A carrier aggregation (CA) of the band combination (8 + 20) was approved in RAN#53 [1]. This contribution briefly discusses issues relating to combinations of the inter-band CA (band 8 + 20) and MIMO. 
2. Discussion
[2] has briefly highlight the potential issues that should be evaluated when implementing CA of bands 20 and 8. CA_20-8 inter-band combination is designed to operate in the following bands defined in Table1. 
Table 1: Inter band CA operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_20-8
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	FDD

	
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	


[2] also indicates the impact on UE due to the possibility of inter-modulation of 2UL signals in the transmit band due to multiple transmitter chains sharing same signal path as shown in Table 2. 
Table 2: Inter-modulation products for CA of Band 20 and Band 8

	
	
	
	3rd  Order 
	5th  Order 

	Band
	UL (flow-fhigh)
	DL (flow-fhigh)
	flow-fhigh
	flow-fhigh

	20
	832-862
	791-821
	749-844

898-998
	666-826

916-1081

	8
	880-915
	925-960
	
	


When considering the combination of inter-band CA (band 8+20) with 2UL and MIMO, some problems will occur due to power amplifiers. Figure 1 shows the RF front-end architecture for inter-band CA (2UL) and MIMO applications. Carrier components are separated by the diplexer. Tx and Rx signals are separated by the duplexer.
All above-mentioned problems are summarized as below:
(a) Consider only 3rd order IM products, the impacted range of frequencies is:
1. 791-821MHz signals received at UE in band 20.
2.  925-960MHz whole reception band at UE in band 8.
(b) Due to the frequency of band 8 is close to the frequency of band 20, the out-of-band emission of the PA will cause interference to other PAs.

1. PA of the transceiver 1 in band 20 will cause interference in the path of PA of the transceiver 2 in band 20. The same problem will occur in band 8.
2. PA of the transceiver 1 in band 20 will cause interference in the paths of PAs of the transceiver 1 and transceiver 2 in band 8. The same problem will occur in the PA of the transceiver 2 in band 8.
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Figure 1.  RF front-end architecture for the inter-band CA (band 8+20) with 2UL and MIMO.
3. Conclusion

In this contribution, we have pointed out some possible problems that can arise in the combination of inter-band CA (band 20+8) with 2UL and MIMO. 
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