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1. Introduction

The band combination between Band 2 and Band 71 suffers from third order harmonic interference when transmitting on some channels in Band 71 and simultaneously receiving on some channels in Band 2.  However, as shown in the text proposal below, the third harmonic overlap into the receive band only occurs for 1 MHz and so only happens in a limited set of scenarios.  Receiver interference may also be experienced due to the 3rd harmonic of the Rx LO mixing with the uplink signal.  In this case, the frequency ranges potential impacted are significant consuming nearly the entire Rx band.  MSD analysis is TBD in this TP but is expected to be detailed in other TP’s.
2. Reference
<<< Start of TP for TR 36.715-02-01 >>>
6.x.1
LTE-Advanced Carrier Aggregation of Band 2 and Band 71 (1 UL)

Table 6.x.1-1: Inter-band CA

	E-UTRA CA Band
	E-UTRA operating Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	UE transmit / BS receive
	UE receive / BS transmit
	

	
	
	FUL_low  –  FUL_high 
	FDL_low  –  FDL_high 
	

	CA_2-71
	2
	1850 MHz
	–
	1980 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	71
	663 MHz
	–
	698 MHz
	617 MHz
	–
	652 MHz
	


6.x.1.1

List of specific combination issues

6.x.1.1.1
Channel bandwidths per operating band for CA

Table 6.x.1.1.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA

	CA operating / channel bandwidth
	Maximum aggregated bandwidth [MHz]
	Bandwidth Combination Set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_2A-71A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	71
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	2
	
	
	Yes
	Yes
	
	
	20
	1

	
	71
	
	
	Yes
	Yes
	
	
	
	


6.x.1.1.2
Coexistence

Table 6.x.1.1.2-1: Band 2 and Band 71 UL harmonics
	
	
	
	
	
	3rd Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	2
	1850
	1910
	1930
	1990
	5790
	5970
	5550
	5730

	71
	663
	698
	617
	652
	1851
	1956
	1989
	2094


The uplink of Band 71 is 663 - 698 MHz for which third harmonic products fall within 1989 – 2094 MHz, while the downlink of Band 2 is 1930 - 1990 MHz.  Thus, it can be seen that there is potential for third harmonic interference from uplink in Band 71 to downlink in Band 2.  However, the potential is limited to edge channels since the overlap is only 1 MHz from 1989 – 1990 MHz.  Only an uplink allocation in the lowest edge of Band 71 paired with simultaneous downlink in the uppermost edge of Band 2 could be impacted.  Moreover, due the guard bands inherent in the definition of the transmission bandwidth configuration for LTE, there may not be any direct overlap at all.  However, there may still be some effect due to spectral spreading of the third harmonic even if direct overlap is averted.  
Another potential mechanism for harmonic interference is mixing of the uplink in Band 2 with the third harmonic of the Rx LO.  In this case, the frequency range impacted is much larger.  The third harmonic of Rx extends from 1851 to 1956 MHz while the uplink in Band 2 ranges from 1850 to 1910 MHz.  Therefore, there is nearly complete overlap between these two ranges.  Depending upon the particular frequency assignments and allocation of PRB’s for uplink within Band 2 and downlink within Band 71, there may be interference from this mechanism.  
6.2.1.1.3
∆TIB and ∆RIB values
As described in clause 6.x.1.1.2 above, the overlap between the third harmonic of the uplink in Band 71 and the downlink in Band 2 is small.  Therefore, the number of deployment scenarios that may be impacted are also small and may possibly be overcome by network scheduling or some other means.  Consequently, a harmonic trap filter is not assumed to be present and therefore not accounted for in the TIB and RIB values.  The agreed values of 0.3 dB for TIB and 0 dB for RIB for high/low band combinations is shown below.
Table 6.x.1.1.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-71A
	2
	0.3

	
	71
	0.3


Table 6.x.1.1.3-2: ΔRIB 

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB [dB]

	CA_2A-71A
	2
	0

	
	71
	0


6.x.1.1.4
MSD

It is expected that MSD will be specified for the two types of harmonic interference described above.  MSD is captured by means of the refsens exception table for harmonics.  The MSD analysis is TBD. 
<<< End of TP >>>
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