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1. Introduction

The Band1+Band3+Band3 3DL CA was approved in RAN#66 [1]. Based on what has been concluded at RAN4#73 UE RF AH meeting, the MSD issue also need to be discussed. In this paper, we analyze the requirement of reference sensitivity for LTE_CA_B1A_B3C in order to support this combination.
2. Discussion
Considered what has been discussed for B1+B3 CA, the CA_B1A_B3C also need to be separated into two cases when the uplink is configured in Band1. When the uplink is configured in Band3, the TX-RX separation is large enough so that we only need to focus on the worse cases in the following discussion.
1) The separation between the upper edge of the aggregated DL continuous carrier in Band3 and the lower edge of UL carrier in Band1 is equal or larger than 60MHz.
In this case, the reference sensitivity requirement of the B1+B3 CA for such scenario could be reused, and the minimum requirements should meet the requirements of following two tables.
Table 2-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CAmk
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_1A-3C1
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	3
	
	
	-97
	-94
	-92.2
	-91
	

	Note1: These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz. For each channel bandwidth in Band 3, the requirement applies regardless of channel bandwidth in Band 1, and the requirements apply to both Band3 downlink carriers.


Table 2-2 Uplink configuration
	E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode

	EUTRA CA Configuration
	UL band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex mode

	CA_1A-3C1, 2
	1
	
	
	25
	45
	45
	45
	FDD

	NOTE 1:
refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1) in the uplink channel in Band 1.
NOTE 2:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz.


2) When the separation between the higher edge of the aggregated DL continuous carrier in Band3 and the lower edge of UL carrier in Band1 is less than 60MHz.

It is a little complicated for this case due to the two possible scenarios. Based on Figure 2-1, we can list them as follow: 

1st, the edge-to-edge distance of DL Carrier 2 in Band3 and the UL Carrier in Band1 is less than 60MHz, and the separation between the DL Carrier 1 upper edge in Band3 and the UL Carrier lower edge in Band1 is equal to or larger than 60MHz; (eg. DL Carrier 1: 1840-1860MHz, DL Carrier 2: 1860-1880MHz, and UL Carrier: 1920-1940MHz)

2nd, the edge-to-edge distance of DL Carrier 2 in Band3 and the UL Carrier in Band1 is less than 60MHz, and the separation between the DL Carrier 1 upper edge in Band3 and the UL Carrier lower edge in Band1 is less than 60MHz too. (eg. DL Carrier 1: 1850-1870MHz, DL Carrier 2: 1870-1880MHz, UL Carrier: 1920-1940MHz)
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Figure 2-1: Band3 DL and Band1 UL Frequency Range

In order to simplify the requirements for scenario 2), we suggest that for CA_1A-3C combination, when the separation between the upper edge of B3 DL channel and the lower edge of B1 UL channel is less than 60MHz, the reference sensitivity should meet the requirements as following two tables.
Table 2-3: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_1A-3C1
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	3
	
	
	-94
	-91.5
	-90
	-89
	

	Note1: These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz. For each channel bandwidth in Band 3, the requirement applies regardless of channel bandwidth in Band 1, and the requirements apply to both Band3 downlink carriers.


Table 2-4 Uplink configuration
	E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode

	EUTRA CA Configuration
	UL band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex mode

	CA_1A-3C1, 2
	1
	
	
	25
	25
	25
	25
	FDD

	NOTE 1:
refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1) in the uplink channel in Band 1.
NOTE 2:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz.


From what have been discussed above, our proposals are as following:
Proposal 1: For CA_B1A_B3C, when the separation between the upper edge of the aggregated DL continuous carrier in Band3 and the lower edge of the UL carrier in Band1 is equal or larger than 60MHz, the reference sensitivity requirements should meet the Table 2-1 and Table 2-2 as above.

Proposal 2: For CA_B1A_B3C, when the separation between the upper edge of the aggregated DL continuous carrier in Band3 and the lower edge of the UL carrier in Band1 is less than 60MHz, the reference sensitivity requirements should meet the Table 2-3 and Table 2-4 as above.

Proposal 3: The requirements above could be introduced into the big TS36.101 CR for R13 3DL CA issues.

3. Conclusion

In this paper, the reference sensitivity requirement of LTE_CA_B1A_B3C has been discussed, and the following proposals are drawn:
Proposal 1: For CA_B1A_B3C, when the separation between the upper edge of the aggregated DL continuous carrier in Band3 and the lower edge of the UL carrier in Band1 is equal or larger than 60MHz, the reference sensitivity requirements should meet the Table 2-1 and Table 2-2 as above.

Proposal 2: For CA_B1A_B3C, when the separation between the upper edge of the aggregated DL continuous carrier in Band3 and the lower edge of the UL carrier in Band1 is less than 60MHz, the reference sensitivity requirements should meet the Table 2-3 and Table 2-4 as above.

Proposal 3: The requirements above could be introduced into the big TS36.101 CR for R13 3DL CA issues.
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