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1. Introduction

The additional insertion loss for combining Band 1 + Band 7 is discussed in this contribution.

2. Discussion

The Band 1 + Band 7 inter-band combination falls into category A3 since both of these bands are high bands.  Due to their relatively close frequency separation, it is anticipated by both quadplexers and diplexers should be evaluated in estimating the insertion loss and setting the TIB and RIB values for this CA configuration.  

According to one filter vendor, the additional insertion loss of a quadplexer design compared to existing duplexers for this band combination is as follows based on preliminary simulations

	
	Band 1 UL
	Band 1 DL
	Band 7 UL
	Band 7 DL

	Vendor A (Quadplexer)
	0.53
	0.32
	0.63
	0.46


However, closer inspection of the simulations results show that the isolation from Band 7 UL to Band 1 DL is only 40 dB in the nominal case.  Thus, this quadplexer requires further optimization and/or re-design before it can be considered.  Such optimization may come at the cost of increased insertion losses compared to that presented above.

A second filter vendor provided two sets of data.  The first set is for a diplexer and the second set is for a quadplexer.  
	
	Band 1 UL
	Band 1 DL
	Band 7 UL
	Band 7 DL

	Vendor B (Diplexer)
	1.2
	1.4
	1.2
	0.6

	Vendor B (Quadplexer)
	1.2
	1.2
	1.1
	0.8


Again, only initial simulations have been provided.  These simulation results do not include the additional variation due to manufacturing process or temperature.  With the diplexer solution, the cross-band isolation is greater than 55 dB nominally.  With the quadplexer solution, the cross-band isolation is similar to that provided by Vendor A.  That is, the isolation from Band 7 UL to Band 1 DL is approximately 39 dB nominally.  
3. Conclusion
Data from two filter vendors has been provided for the Band 1 + Band 7 CA combination.  For both of the vendors, only preliminary simulation results were provided under typical conditions.  However, even under typical conditions, the quadplexers were only able to provided limited cross-band isolation of approximately 40 dB.  Thus, it is felt that these designs will require further optimization before they can be used and therefore, further insertion loss may be observed when actual devices become available.  Due to the poor isolation shown by the quadplexer designs, it is proposed to only capture the diplexer data in the TR for the purpose of determining Tx and Rx relaxations.
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6.3.3.1.3
∆TIB and ∆RIB values

The reported additional IL (Insertion Loss) values, based on implementation/simulation data, under ETC (Extreme Temperature Conditions) for combining band 1 and band 7, for each of the Tx and Rx paths, from [2], are shown in table 6.3.3.1.3-1.

Table 6.3.3.1.3-1: IL values for band 1 + 7 diplexer and quadplexers (under ETC) 

	E-UTRA bands
	IL (dB)
	IL (dB)
	IL (dB)1

	1 Tx
	0.4
	0.7
	1.2

	1 Rx
	0.37
	0.7
	1.4

	7 Tx
	0.63
	1.2
	1.2

	7 Rx
	0.58
	1.2
	0.6

	Note 1:  The values for this device are reported under nominal conditions.


For the reported additional IL values, the corresponding average additional IL values for the Tx and the Rx paths, from [2], are shown in table 6.3.3.1.3-2:

Table 6.3.3.1.3-2: Average Tx and Rx IL for combining band 1 and band 7 
	Inter-band CA Configuration
	E-UTRA Band
	Tx IL  [dB]
	Rx IL  [dB]
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	1
	0.8
	0.8

	
	7
	1.0
	0.8


For two simultaneous DLs and one UL the (TIB,c and (RIB values, from [2], are shown in table 6.3.3.1.3-3, and in table 6.3.3.1.3-4:

Table 6.3.3.1.3-4: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_1A-7A
	1
	[FFS]

	
	7
	[FFS]


Table 6.3.3.1.3-3: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_1A-7A
	1
	[FFS]

	
	7
	[FFS]
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