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1 Introduction

In RAN#63, new work item for “LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 18 and Band 28” was approved [1].  Given that combination of B18+B28 is low-low frequency bands, it would be expected that UE implementation is quite challenging.  That is why frequency range of Band 28 operation is limited within UL/DL = 703 – 733/758 – 788 MHz.  Necessary quadplexer for achieving Low-Low inter-band CA was approved in previous meeting [2].  In this contribution, data from two filter vendors is introduced again because of some modifications on simulation assumptions.
2 Background
Details can be found in section 6.3.10.3 of TR36.851.  UE architecture for working assumption of CA_B18-B28 was approved in [2] and quadplexer for B18+B28L would be used as shown in Figure 2-1.  This contribution provides filter data for such architecture of quadplexer from two filter vendors (Vendor A and Vendor B).
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Figure 2-1: Frequency range of Band 18 and Band 28

2.1 Filter data and comparison between quadplexer and duplexer
Simulation assumption is modified especially on special care for cross-band isolation.  This is quite important parameter because frequency separation between Band 18 UL lowest edge (@815 MHz) and Band 28L DL highest edge (@788 MHz) is not so large then it is impossible to avoid REFSENS relaxation for Band 28 when Band 18 is configured as PCC (using UL on Band 18).  

Here are data from two filter vendors with assumption under which cross band isolation between Band 18 UL and Band 28L DL is set to less than or equal to 52 dBm.
Table 2.1-1: Quadplexer data from Vendor A and B
	Quadplexer
	Band 18
	Band 28 lower

	
	Tx
	Rx
	Tx
	Rx

	
	815-830 (MHz)
	860-875 (MHz)
	703-733 (MHz)
	758-788 (MHz)

	Vendor A
	3.5 max
	3.0 max
	4.5 max
	4.5 max

	Vendor B
	2.5 max
	2.6 max
	3.2 max
	3.0 max

	Average
	3.0 max
	2.8 max
	3.85 max
	3.75 max


When we try to specify requirements for TIB and RIB, averaged values for qualplexer and single band duplexer should be compared.  One can find results from Table 2.1-2 to 2.1-5.
Table 2.1-2: Single band duplexer data for Band 18
	Duplexer
	Band 18
	NOTE

	
	Tx
	Rx
	

	
	815-830 (MHz)
	860-875 (MHz)
	

	Vendor I
	1.9 max
	2.5 max
	http://search.murata.co.jp/Ceramy/image/img/PDF/JPN/SAYFH822MCA0F0A_ds.pdf

	Vendor II
	2.0 max
	2.2 max
	http://www.epcos.co.jp/inf/40/ds/mc/B8573.pdf

	Average
	1.95 max
	2.35 max
	Band 18 is not a challenging band so it is enough to average two data.


Table 2.1-3: Single band duplexer data for Band 28L
	Duplexer
	Band 28L
	NOTE

	
	Tx
	Rx
	

	
	703-733 (MHz)
	758-788 (MHz)
	

	Vendor (i)
	3.3max
	3.3max
	All of data are taken from R4-121586.  They are data for upper DUP of Band 28 but are almost compatible for lower DUP as well.

	Vendor (ii)
	3.5max
	3.4max
	

	Vendor (iii)
	3.0max
	3.2max
	

	Average
	3.26max
	3.3max
	


Table 2.1-4: Additional IL values compared to single band operation
	Inter-band CA Configuration
	E-UTRA Band
	Tx IL  [dB]
	Rx IL  [dB]

	IL
	18
	1.05
	0.45

	
	28L
	0.49
	0.45


Table 2.1-4: Proposed ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_18A-28A
	18
	0.5

	
	28
	0.2


Table 2.1-5: Proposed ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB [dB]

	CA_18A-28A
	18
	0.2

	
	28
	0.2


3 Conclusion
In this contribution, we report filter data for CA_B18-B28 and compare performance between quadplexer and duplexer. Consequently, requirements for CA_B18-B28 can be specified.  TP for TR36.851 is suggested in Section 5 and we propose to capture them in TR36.851. 

Proposal: TP in section 5 should be approved.
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5 TP for TR36.851
<Start of TP>

6.3.10.1.3

∆TIB and ∆RIB values
Given that CA_B18-B28 is low-low band combination, appropriate UE architecture would be quadplexer basis.  As one can see in Figure 6.3.10.1.3-1, separation between Band 18 UL and Band 28 DL is only 12 MHz.  In addition, Band 18 filter cannot provide steep attenuation toward lower frequency side.  Therefore, it is expected that Band 28 UE would suffer from noise of Band 18 UL and we had considered that inter-band CA of this combo is almost impossible to keep commercial service of quality.
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Figure 6.3.10.1.3-1: Frequency range of Band 18 and Band 28

However, it is expected that Lower Duplexer of Band 28 DL can provide good blocking characteristic from unwanted signal of Band 18 UL because separation between them is more than twice (27 MHz) of upper duplexer.  Operator A in the figure can fortunately use both Lower and Higher Duplexer from perspective of frequency assignment.  Therefore, quadplexer to perform CA_B18-B28 is much preferable to be implemented by [Band 18] + [Band 28 Lower DUP] as indicated by red line in Figure 6.3.10.1.3-1.  Values of ∆TIB and ∆RIB would be standardized on the basis of such architecture of quadplexer.  Table 6.3.10.1.3-1 shows simulation results of quadplexer which is based on [Band 18] + [Band 28 Lower].
One might wonder how to confirm single operation mode of Band 28 (or Band 18) by such kind of quadplexer.  We assume quadplexer is utilized only when CA_18A-28A is performed.  Namely, in single carrier mode, it is expected to use duplexer of Band 18 or Band 28, which are mounted separately from quadplexer.

For the reported IL values, additional IL values compared to single band operation could be assumed as shown in table 6.3.10.1.3-2:

Table 6.3.10.1.3-1: Additional IL values compared to single band operation
	Inter-band CA Configuration
	E-UTRA Band
	Tx IL  [dB]
	Rx IL  [dB]

	
[image: image3.wmf]IL


	18
	1.05
	0.45

	
	28
	0.49
	0.45


By convoluting above all of studies, values for ∆TIB and ∆RIB are specified as in Table 6.3.10.1.3-3 and 6.3.10.1.3-4.:

Table 6.3.10.1.3-3: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_18A-28A
	18
	0.5

	
	28
	0.2


Table 6.3.10.1.3-4: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_18A-28A
	18
	0.2

	
	28
	0.2
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