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1. Introduction

This contribution is a resubmission of [1] providing simulation results to quantify the additional insertion loss for combining bands 3 and 7.  The results are presented over ETC conditions (including temperature and process variation) comparing the loss across parts from the same vendor.  We note that the data in this contribution updates and corrects the data set previously provided in [2] and captured in the 36.851 TR which only supplies the data under nominal conditions.
We also provide discussion on how to map the insertion loss to TIB and RIB relaxations.

2. Discussion

Insertion loss data

The worst case insertion losses over temperature and process for quadplexers supporting the band combination are estimated by component vendors as follows

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

	Vendor A (Quadplexer)
	3.4
	3.2
	4.3
	3.9

	Vendor B (Quadplexer)
	3.52
	3.93
	3.91
	4.55


The worst case duplexer performance from the same vendors for each band is 
	
	Band 1 UL
	Band 1 DL
	Band 7 UL
	Band 7 DL

	Vendor A (Duplexer)
	2.0
	2.3
	3.0
	3.0

	Vendor B (Duplexer)
	2.2
	2.7
	2.5
	3.0


Therefore, the additional insertion loss for combining these two bands when comparing worst case is

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

	Vendor A
	1.4
	0.9
	1.3
	0.9

	Vendor B 
	1.32
	1.23
	1.41
	1.55


Mapping to TIB and RIB
Comments were made when [1] was presented during RAN4 #66bis that the performance of the B1+B7 combination should be similar to that of B3+B7 and B4+B7 due to their commonality.  It was insightfully commented that similar data from the same filter vendor could be compared between B1+B7 and B3+B7 to better understand if there is something inherently more challenging in the design of the B1+B7 quadplexer.  To address this comment, we refer to [3] which provided the simulation data for the B3+B7 design as follows
	E-UTRA bands
	IL (dB)

	3
	0.8

	7
	1.0


Indeed, there is a wide disparity in simulation results between the two band combinations, on the order of 0.4 - 0.5 dB.  The feedback that we received from two filter vendors is as follows.  The first filter vendor indicated that they had underestimated the insertion loss for the B3+B7 quadplexer because they had not fully recognized the redesign that would be necessary of the constituent duplexers to meet the required cross-band isolation.  The second filter vendor indicated that the insertion loss of the combining element for the B1+B7 is indeed higher than that for the B3+B7 combination.  Thus, the larger value for B1+B7 does seem justified, but it is even called into question whether the reported insertion loss for B3+B7 is sufficient.

With the inclusion of this data, the average insertion losses for B1+B7 are shown below.  Also in this table are the average insertion losses for the B3+B7
	Inter-band CA Configuration
	E-UTRA Band
	Tx IL  [dB]
	Rx IL  [dB]
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	1
	0.84
	0.68

	
	7
	1.05
	0.93

	
	3
	0.77
	0.77

	
	7
	0.82
	0.82


We can see that the average insertion loss for B1+B7 is slightly higher than for B3+B7.  We note, however, that Tx on B7 is particularly challenging where the insertion loss difference is 0.23 dB.  We propose to use the already agreed relaxations for B3+B7 as a reference, but to adjust B7 Tx by 0.2 dB, no adjustment to B1 Tx, and to apply 50/50 shared pain and rounded down for the Rx relaxations.

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_1A-7A
	1
	0.5

	
	7
	0.7


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

	CA_1A-7A
	1
	0.3

	
	7
	0.4


3. Conclusion
Additional quadplexer insertion loss data has been provided for B1+B7 combination.  A comparison has also been made to the B3+B7 combination which is quite similar.  We therefore propose TIB and RIB relaxation values using those already agreed for B3+B7 as the reference, but making adjustments to account for the difference in insertion loss.
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<< Start of TP for 36.851 >>

6.3.1.1.3
∆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, are shown in table 6.3.1.1.3-1.

Table 6.3.1.1.3-1: IL values for band 1 + 7 diplexer and quadplexers (under ETC) 

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

	1 Tx
	0.4
	0.7
	0.4
	1.4
	1.32

	1 Rx
	0.37
	0.7
	0.2
	0.9
	1.23

	7 Tx
	0.63
	1.2
	0.7
	1.3
	1.41

	7 Rx
	0.58
	1.2
	0.4
	0.9
	1.55

	
	


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 6.3.1.1.3-2:

Table 6.3.1.1.3-2: Average Tx and Rx IL for combining band 1 and band 7 (under ETC)

	Inter-band CA Configuration
	E-UTRA Band
	Tx IL  [dB]
	
	Rx IL  [dB]
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	1
	0.84
	
	0.68
	

	
	7
	1.05
	
	0.93
	

	


For two simultaneous DLs and one UL the (TIB,c and (RIB values, from [2], are shown in table 6.3.1.1.3-3, and in table 6.3.1.1.3-4:

Table 6.3.1.1.3-3: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_1A-7A
	1
	0.5

	
	7
	0.7


Table 6.3.1.1.3-4: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_1A-7A
	1
	0.3

	
	7
	0.4


<< End of TP >>
1
1

_1426674195.unknown

