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1.  Introduction

The WI on Band 8 + Band 11 carrier aggregation was approved in RAN#61[1]. This paper is to evaluate additional insertion loss due to diplexer or relevant devices. Text proposal for [2] is also attached.
2.  Simulated performance figures and findings
We asked several vendors to run simulation or evaluation and got responses from three vendors. Some vendors are quite reluctance to evaluate (probably because Band 11 is Japan local band). The results are summarized in Table. 1.
	Item
	Vendor A
	Vendor B
	Vendor C

	Additional IL in Band 8 [dB] - Tx
	0.55
	[0.60]
	0.63

	Rx
	0.55
	[0.55]
	0.53

	Additional IL in Band 11 [dB] - Tx
	0.85
	[1.00]
	0.85

	Rx
	0.85
	[1.00]
	0.85

	Temperature range of ETC
	-40(C to +85(C
	-40(C to +85(C
	-40(C to +85(C


Table. 1 Evaluated Insertion Losses for B8+B11
The values above indicate the worst ones of the target devices throughout the temperature range. At the time of writing the contribution, we need some further clarification for vendor B. Due to that, the final values and the relevant ΔTIB/ΔRIB will be proposed in the forthcoming meeting.
In the course of discussion, we find the following:
(a) All the vendors responded would like to use “extended high-low” type of diplexers which were similar to ones proposed in [3] for example, instead of a dedicated B8+B11 diplexer. This is to extend high portion of default “High-low” diplexer to cover 1.5GHz band and the vendors tend to think that this assumption could reduce the risk of “merit of scale” in Japan specific RF parts.
Because of an essential assumption of “extended high-low” diplexer, i.e. preserving performance of high (≥1.7GHz) and low(≤1GHz) portions as much as possible, there are some penalties on insertion loss around 1.5GHz. This was also observed in Rel-11 studies relevant to 1.5GHz: while assuming “extended high-low” diplexer needs ΔTIB of 0.4dB for some portion in [3], the other study [4] not always assuming so can get along with default (0.3dB) ΔTIB.

From this point, we need further study on the architectures to be adopted for this band combination, how to assume RF front end.
(b) For ETC, vendors’ proposals above are based on their specifications and they are broader than 3GPP requirement (-10(C to +55(C, 36.101 E2.1 and 36.508 4.1.1).
3.  Conclusion
This paper dealt with insertion loss values proposed by RF part manufactures. The text proposal capturing the values is shown in attachment below. As noted above, the final values and proposal on ΔTIB/ΔRIB will be in the next meeting.
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6.5.3
LTE Advanced Carrier Aggregation of Band 8 and Band 11 (1 UL)

Table 6.5.3-1: 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_8-11
	8
	880 MHz
	–
	915 MHz
	5, 10 
(note 1)
	925 MHz
	–
	960 MHz
	5, 10
	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.


6.5.3.1

List of specific combination issues
6.5.3.1.1
Channel bandwidths per operating band for CA

Table 6.5.3.1.1-1: 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-11A
	1
	
	
	Yes
	Yes
	
	

	
	11
	
	
	Yes
	Yes
	
	


6.5.3.1.2
Co-existence studies for CA_8-11
As shown in table 6.5.2.1.2-1, the harmonic frequencies of band 8and 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 6.5.3.1.2-1: 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

	8
	880
	915
	925
	960
	1760
	1830
	2640
	2880

	11
	1427.9
	1447.9
	1475.9
	1495.9
	2855.8
	2895.8
	4283.7
	4343.7


Table 6.5.3.1.2-2: Band 8 and Band 11 DL harmonics and IMD products
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	925
	960
	1475.9
	1495.9

	2nd order harmonics frequency range (MHz)
	1850
	1920
	2951.8
	2991.8

	3rd order harmonics frequency range (MHz)
	2775
	2880
	4427.7
	4487.7

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

	IMD frequency limits (MHz)
	515.9
	570.9
	2400.9
	2455.9

	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)
	444.1
	354.1
	1991.8
	2066.8

	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)
	3325.9
	3415.9
	3876.8
	3951.8

	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)
	865
	1020
	1455.9
	1515.9


From the table, it is observed that:

· 2nd order harmonics will fall into BS receive frequency of Band 2/25, 33/39,

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

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

· Two-tone 3rd order IMDs will fall into BS receive frequencies of Band 22, 34 and

· Three-tone 3rd order IMDs will fall into BS receive frequencies of Band 8, 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 8 and 11..
6.5.3.1.3
ΔTIB,c and ΔRIB values

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

Table 6.5.3.1.3-1: Additional insertion loss
	Additional IL (ETC)
	Vendor A
	Vendor B
	Vendor C
	Average

	Band 8 Tx
	0.55
	[0.60]
	0.63
	[TBD]

	Band 8 Rx
	0.55
	[0.55]
	0.53
	[TBD]

	Band 11 Tx
	0.85
	[1.0]
	0.85
	[TBD]

	Band 11 Rx
	0.85
	[1.0]
	0.85
	[TBD]


For two simultaneous DL and only one UL, the (TIB,c and (RIB values are given in the tables below.
Table 6.5.3.1.3-2: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_8A-11A
	8
	[TBD]

	
	11
	[TBD]

	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 6.5.3.1.3-3: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB [dB]

	CA_8A-11A
	8
	[TBD]

	
	11
	[TBD]
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