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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. In this contribution, necessary UE architecture for this CA combo and simulation result of filter data is introduced.
2 Discussion
Frequency range of Band 18 and Band 28 is shown in Figure 2-1.
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Figure 2-1: Frequency range of Band 18 and Band 28
As one can see, 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.

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 2-1.  That is why we limit frequency range of Band 28 in [1].
Proposal 1:  As working assumption in RAN4, UE architecture for CA_B18-B28 (including CA_B1-B18-B28) shall be based on specific quadplexer which comprises [Band 18 Duplexer] + [Band 28 Lower Duplexer].

2.1 Filter data
To standardize CA_B18-B28, filter data from multiple companies are required.  In this contribution, as a first step, data from single vendor is input in table 2.1-1.
Table 2.1-1: Affected section in TS36.101
	Vendor A

	
	Band 18
	Band 28 lower

	
	Tx
	Rx
	Tx
	Rx

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

	Insertion Loss (dB)
	3.4 max

(2.08 typ)
	2.8 max

(2.35 typ)
	4.3 max

(3.24 typ)
	4.5 max

(3.37 typ)


Proposal 2:  Simulation result from Vendor A in Table 2.1-1 should be captured in Technical Report.
3 Conclusion
In this contribution, we suggest UE architecture and provide filter data based on it.  RAN4 is asked to approve TP in Section 5 which reflects these two proposals to carry forward this WI.. 
Proposal 1:  As working assumption in RAN4, UE architecture for CA_B18-B28 (including CA_B1-B18-B28) shall be based on specific quadplexer which comprises [Band 18 Duplexer] + [Band 28 Lower Duplexer].
Proposal 2:  Simulation result from Vendor A in Table 2.1-1 should be captured in Technical Report.
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6.3.X
LTE-Advanced Carrier Aggregation of Band 18 and Band 28 (1 UL)

Table 6.3.X-1: Inter-band CA of Band 18 and Band 28
	E-UTRA CA Band
	E-UTRA operating Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	UE transmit / BS receive
	Channel BW MHz
	UE receive / BS transmit
	Channel BW MHz
	

	
	
	FUL_low  –  FUL_high 
	
	FDL_low  –  FDL_high 
	
	

	CA_18-28
	18
	815 MHz
	–
	830 MHz
	5, 10, 15
	860 MHz
	–
	875 MHz
	5, 10, 15
	FDD

	
	28
	703 MHz
	–
	733 MHz
	5, 10
	758 MHz
	–
	788 MHz
	5, 10
	


6.3.X.1
List of specific combination issues

6.3.X.1.1

Channel bandwidths per operating band for CA
Table 6.3.X.1.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	CA operating / channel bandwidth
	Maximum aggregate 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_18A-28A
	18
	
	
	Yes
	Yes
	Yes
	
	25
	0

	
	28
	
	
	Yes
	Yes
	
	
	
	


<Section omitted>
6.3.X.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.X.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.X.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.X.1.3-1.  Values of ∆TIB and ∆RIB would be standardized on the basis of such architecture of quadplexer.  Table 6.3.X.1.3-1 shows simulation results of quadplexer which is based on [Band 18] + [Band 28 Lower].
.

Table 6.3.X.1.3-1: simulation results for quadplexers from multiple vendors 

	E-UTRA bands
	[Vendor A]

IL (dB)
	[Vendor B]

IL (dB)
	[Vendor C]

IL (dB)

	Band 18 Tx
	3.4 max (2.08 typ)
	to be reported
	to be reported

	Band 18 Rx
	2.8 max (2.35 typ)
	to be reported
	to be reported

	Band 28_Lower Tx
	4.3 max (3.24 typ)
	to be reported
	to be reported

	Band 28_Lower Rx
	4.5 max (3.37 typ)
	to be reported
	to be reported


For the reported IL values, additional IL values compared to single band operation could be assumed as shown in table 6.3.X.1.3-2:

Table 6.3.X.1.3-2: 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
	[FFS]
	[FFS]

	
	28
	[FFS]
	[FFS]


By convoluting above all of studies, values for ∆TIB and ∆RIB are specified as in Table 6.3.X.1.3-3 and 6.3.X.1.3-4.:

Table 6.3.X.1.3-3: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_18A-28A
	18
	[FFS]

	
	28
	[FFS]


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

	CA_1A-7A
	1
	[FFS]

	
	7
	[FFS]
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