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1.  Introduction

The WI on Band 1 + Band 11(1UL) carrier aggregation was approved in RAN#61[1] and the first evaluation result of insertion loss (IL) was presented in RAN4#70 with some open issues [2]. This paper is to propose complete results of IL and relevant ∆TIB and ∆RIB values. The document also includes text proposal for Rel-12 TR[3].
2.  Insertion Loss
In the previous text proposal [2], the values of Vendor C were left unsettled. The IL values from Vendor C (based on simulation) are shown in RED letters. Average values over three vendors are also indicated. 

	Item
	Vendor A
	Vendor B
	Vendor C
	Average

	Type of Solution
	Stand-alone Diplexer
	Matching Circuits
	Matching Circuits
	

	Additional IL in Band 1 - Tx
	0.8
	0.78
	0.7
	0.76

	Rx
	0.7
	0.59
	0.6
	0.63

	Additional IL in Band 11 - Tx
	0.65
	0.61
	0.7
	0.65

	Rx
	0.65
	0.59
	0.7
	0.65

	Temperature range of ETC
	-40(C to +85(C
	-30(C to +85(C
	Not shown
	


Table.1  Insertion Losses of B1+B11
3.  ∆TIB and ∆RIB Values
Based upon “shared pain” approach and Rel-11 class A3-A5 results with similar IL values [4], it is fair to say that 0.1dB additional relaxation should be given to B1 Tx for additional 0.76dB IL, i.e. ∆TIB=0.4dB.

On the other hand, the evaluation of a similar CA combination (B1+B21) was conducted in Rel-11 timeframe [5] and concluded that default values (∆TIB=0.3dB, ∆RIB=0dB) were adopted. The studies are independent in terms of RF parts manufactures selected then it still seems feasible to apply “default values” depending on the choice of vendors. 
Thus we’d like to propose the default value this time to get some feedback on which to choose.
	
	Band
	Relaxation[dB]

	∆TIB,C
	1
	0.3

	
	11
	0.3

	∆RIB
	1
	0

	
	11
	0


Table. 2 Proposed ∆TIB,C and ∆RIB
4. Conclusion
This paper is to show the evaluation results and propose relaxation values for maximum power and REFSENS. TP is attached as Annex to reflect the study result. Upon agreement in this meeting, a set of CR will be submitted in the next meeting.
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6.5.2
LTE Advanced Carrier Aggregation of Band 1 and Band 11 (1 UL)

Table 6.5.2-1: Inter-band CA 
	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
	
	FUL_low   –  FUL_high
	
	

	CA_1-11
	1
	1920 MHz
	–
	1980 MHz
	5,10, 15, 20 
(note 1)
	2110 MHz
	–
	2170 MHz
	5, 10, 15, 20
	FDD

	
	11
	1427.9 MHz
	–
	1447.9 MHz
	5, 10 
(note 1)
	 1475.9 MHz
	–
	 1495.9 MHz
	5, 10
	

	NOTE 1:   Only one uplink component carrier is to be supported in any of the two frequency bands at any time.


6.5.2.1

List of specific combination issues
6.5.2.1.1
Channel bandwidths per operating band for CA

Table 6.5.2.1.1-1: 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_1A-11A
	1
	
	
	Yes
	Yes
	Yes
	Yes

	
	11
	
	
	Yes
	Yes
	
	


6.5.2.1.2
Co-existence studies for CA_1-11
As shown in table 6.5.2.1.2-1, the harmonic frequencies of band 1 and band 11 in UL are away from the receive bands of interest in the DL and we can conclude that there is no issue on UL harmonic interference.

Table 6.5.2.1.2-1: Impact of UL Harmonic Interference

	
	
	
	
	
	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

	1
	1920
	1980
	2110
	2170
	3840
	3960
	5760
	5940

	11
	1427.9
	1447.9
	1475.9
	1495.9
	2855.8
	2895.8
	4283.7
	4343.7


Table 6.5.2.1.2-2: Band 1 and Band 11 DL harmonics and IMD products
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	1475.9
	1495.9
	2110
	2170

	2nd order harmonics frequency range (MHz)
	2951.8
	2991.8
	4220
	4340

	3rd order harmonics frequency range (MHz)
	4427.7
	4487.7
	6330
	6510

	2nd order IMD products
	(f2_low – f1_high)
	(f2_high – f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IMD frequency limits (MHz)
	614.1
	694.1
	3585.9
	3665.9

	Two tone 3rd order IMD products
	|f2_low – 2*f1_high|
	|f2_high – 2*f1_low|
	(2*f2_low – f1_high)
	(2*f2_high – f1_low)

	IMD frequency limits (MHz)
	881.8
	781.8
	2724.1
	2864.1

	Two tone 3rd order IMD products
	(2*f1_low + f2_low)
	(2*f1_high + f2_high)
	(2*f2_low + f1_low)
	(2*f2_high + f1_high)

	IMD frequency limits (MHz)
	5061.8
	5161.8
	5695.9
	5835.9

	Three tone 3rd order IMD products
(Considering Max BW)
	(f1_low – max BW f2)
	(f1_high + max BW f2)
	(f2_low – max BW f1)
	(f2_high + max BW f1)

	IMD frequency limits (MHz)
	1415.9
	1555.9
	2090
	2190


From table 6.5.2.1.2-2, it is observed that:

· 2nd and 3rd order harmonics don’t fall into any 3GPP defined BS receive frequencies,

· 2nd order IMD will fall into BS receive frequencies of  Band 42, 43,

· Two-tone 3rd order IMD will fall into BS receive frequencies of Band 5, 8, 13, 14, 18, 19, 26, 27 and

· Three-tone 3rd order IMD will fall into BS receive frequencies of Band 11, 21.

On the other hand, the issue of possible desensitisation due to IMD fall down would happen whenever a BS supports these frequencies simultaneously, regardless of whether CA is supported or not. Thus this is not a CA specific issue and BS vendors are requested to configure a BS appropriately when the bands mentioned above are operated with Band 1 and 11.
6.5.2.1.3
ΔTIB,c and ΔRIB values

RF parts simulation results are obtained from 3 manufacturers. The additional IL (insertion loss) results are summarized below:

Table 6.5.2.1.3-1: Additional insertion loss
	Additional IL (ETC)
	Vendor A
	Vendor B
	Vendor C
	Average

	Band 1 Tx
	0.80
	0.78
	0.7
	0.76

	Band 1 Rx
	0.70
	0.59
	0.6
	0.63

	Band 11 Tx
	0.65
	0.61
	0.7
	0.65

	Band 11 Rx
	0.65
	0.59
	0.7
	0.65

	Type of Solution
	Diplexer
	Matching
	Matching
	-


Note that vendors B and C propose to insert simple matching circuits between antenna port(s) and duplexers to improve performance while vendor A proposes a stand-alone diplexer scheme. The choices are indicated in “Type of Solution” columns.

For two simultaneous DL and only one UL, the (TIB,c and (RIB values are given in the tables below.
Table 6.5.2.1.3-2: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-11A
	1
	0.3

	
	11
	0.3

	NOTE:
The values in the table reflect what can be achieved with the present state of the art technology. They shall be reconsidered when the state of the art technology progresses


Table 6.5.2.1.3-3: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB [dB]

	CA_1A-11A
	1
	0

	
	11
	0
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