3GPP TSG-RAN WG4 Meeting #74
R4-151224
Athens, Greece, 9 – 13 Feb, 2015
Source:
SoftBank Mobile
Title:
TP for Rel-13 2DL TR36.8xx : IMD/Harmonics Issues on LTE-A Inter-band Carrier Aggregation (2DL/1UL) of Band 8 and Band 28
Agenda item:
7.21.2.2
Document for:
Approval

1.  Introduction 
The WI of B1+B8+B28 (3DL/1UL) was approved in RAN#67 [1] that includes B8+B28 (2DL/1UL) as a constituent 2DL combination to be defined.  This contribution discusses IMD and harmonics issues related to B8+B28. 
TP is provided for approval to capture the discussions above.
2.  Basic scheme and work tasks
The bands of interest are shown below:

Table 1: 2DL Inter-band CA operating bands for CA_8-28
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

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

	
	
	FUL_low   –  FUL_high
	
	FDL_low   –  FDL_high
	
	

	CA_8-28
	8
	880 MHz
	–
	915 MHz
	3, 5, 10 
	925 MHz
	–
	960 MHz
	3, 5, 10
	FDD

	
	28
	703 MHz
	–
	748 MHz
	5, 10,15, 20
	758 MHz
	–
	803 MHz
	5, 10, 15, 20
	


 B8+B28 bandwidth configurations to be covered are as below:

Table 2:  Proposed bandwidth combinations for CA_8-28
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

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

	CA_8A-28A
	8
	
	Yes
	Yes
	Yes
	
	
	30
	0

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	


3.  Harmonics and IMD study
The harmonic relations of Band 8 and Band 28 UL are calculated as table.3.  It can be concluded that no harmful fall down toward DL bands of interest is observed in UE side.

Table 3: Band 8 and Band 28 UL harmonics
	
	
	
	
	
	2nd  Harmonic
	3rd  Harmonic

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

	8
	880
	915
	925
	960
	1760
	1830
	2640
	2745

	28
	703
	748
	758
	803
	1406
	1496
	2109
	2244


Thus, B8+B28 can be categorized as A3, Low-Low or High-High without harmonic relation.

[Proposal-1] B8+B28 should be defined as Class A3.
4. Relevant to ∆TIB and ∆RIB
As proposed in section 3, B8+B28 CA belongs to class A3. Since Band 28 needs a special thought (i.e. the band assumes dual duplexer implementation) and concern was expressed on the performance in a potential quadplexer implementation [2], it was agreed in UE RF ad hoc to evaluate architecture and performance of RF front end as we used to do for class A3, instead of applying default ∆TIB and ∆RIB values as [3]. 
We are asking filter vendors on RF configuration and performance but a possible architecture is shown below (right) as an example. With this, two quadplexers replacing single band duplexers and additional switches in Band 8 will be needed.

Figure 1: Band 28/Band 8 single band and possible CA architectures
[image: image1.wmf]Ant

-

SW

B28L

Du

p

B28H

Du

p

B8

Du

p

B28 

Tx

B28 Rx

Ant

-

SW

B28L+B8

Quadplexer

B28H+B8

Quadplexer

B28 

Tx

B28 Rx

B8 Rx

B8 

Tx

B8 Rx

B8 

Tx

Single

band architecture

B8+B28

CA

architectur

e


The reference architecture would be finalized based on the feedback from filter vendors.
5.  Text Proposal
 TP relevant to discussion above is shown in Annex. 
6.  Conclusion 
This paper investigates IMD/harmonic relation of B8+28. Essential proposals in addition to TP are:

[Proposal-1] B8+B28 should be defined as Class A3.
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6.3.Y
LTE-Advanced Carrier Aggregation of Band 8 and Band 28 (1 UL)

Table 6.3.Y-1: Inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

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

	
	
	FUL_low   –  FUL_high
	
	FDL_low   –  FDL_high
	
	

	CA_8-28
	8
	880 MHz
	–
	915 MHz
	3, 5, 10
	925 MHz
	–
	960 MHz
	3, 5, 10
	FDD

	
	28
	703 MHz
	–
	748 MHz
	5, 10, 15, 20
	758 MHz
	–
	803 MHz
	5, 10, 15, 20
	


6.3.Y.1

List of specific combination issues

6.3.Y.1.1
Channel bandwidths per operating band for CA

Table 6.3.Y.1.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	CA operating / channel bandwidth

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

	CA_8A-28A
	8
	
	Yes
	Yes
	Yes
	
	

	
	28
	
	
	Yes
	Yes
	Yes
	Yes


6.3.Y.1.2
Co-existence studies for CA_8-28
As shown in table 6.3.3.1.2-1, the harmonic frequencies of Band 8 and Band 28 in UL are away from the receive bands of interest in the DL and therefore we can conclude that there is no issue on harmonic interference.

Table 6.3.Y.1.2-1: Impact of UL/DL Harmonic Interference
	
	
	
	
	
	2nd  Harmonic
	3rd  Harmonic
	2nd  Harmonic
	3rd Harmonic

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

	8
	880
	915
	925
	960
	1760
	1830
	2640
	2745
	1850
	1920
	2775
	2880

	28
	703
	748
	758
	803
	1406
	1496
	2109
	2244
	1516
	1606
	2109
	2244


6.3.Y.1.2.1
Co-existence studies for 1 UL/2 DL

[Text to be added]

6.3.Y.1.3
∆TIB and ∆RIB values

Following relaxations are allowed for the UE which supports inter-band carrier aggregation of Band 8 and Band 28.

Table 6.3.Y.1.3-1: TIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB] 



	CA_8A-28A
	8
	[TBD]

	
	28
	[TBD]


Table 6.3.Y.1.3-2: RIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB] 



	CA_8A-28A
	8
	[TBD]

	
	28
	[TBD]


[Unchanged Portions Skipped]
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