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1. Introduction

The specifications for non-contiguous intra-band carrier aggregation with 1UL/2DL component carriers were agreed [1] using the configuration CA_25A-25A as a template.  One of the specifications requiring additional consideration is reference sensitivity due to the potential for very small Tx-Rx separation between the PCC UL and the SCC DL.  Fortunately, for the case of CA_4A-4A, the duplex gap is very large at 355 MHz so we do not foresee any problem meeting single carrier reference sensitivity.
2. Discussion

For the CA_4A-4A configuration, 5, 10, and 15 MHz channels are to be supported.  Due to the large duplex gap for Band 4, we expect that single carrier reference sensitivity can be met with the CA_4A-4A configuration without any restrictions.  Specifically, we propose the following

	CA configuration
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	PCC allocation
	ΔRIBNC (dB)
	Duplex mode

	CA_4A-4A
	25RB+25RB
	0 < Wgap ≤ 35.0
	25
	0
	FDD

	
	25RB+50RB
	0 < Wgap ≤ 30.0
	25
	0
	

	
	50RB+25RB
	0 < Wgap ≤ 30.0
	50
	0
	

	
	50RB+50RB
	0 < Wgap ≤ 25.0
	50
	0
	

	
	25RB+75RB
	0 < Wgap ≤ 25.0
	25
	0
	

	
	75RB+25RB
	0 < Wgap ≤ 25.0
	75
	0
	

	
	50RB+75RB
	0 < Wgap ≤ 20.0
	50
	0
	

	
	75RB+50RB
	0 < Wgap ≤ 20.0
	75
	0
	

	
	75RB+75RB
	0 < Wgap ≤ 15.0
	75
	0
	

	NOTE 1:  1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission.
NOTE 2:
Wgap is the sub-block gap between the two sub-blocks.

NOTE 3:
The carrier center frequency of PCC in the UL operating band is configured closer to the DL operating band.


3. Conclusion
Reference sensitivity for CA_4A-4A has been evaluated.  A table defining the uplink allocation and relaxation, for which there is none, has been proposed in the attached TP.
Reference

[1] R4-130874, "Introduction of downlink non-contiguous CA into REL-11 TS 36.101,” Nokia Corporation
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6.1 
Transmitter characteristics
6.1.1 
UL harmonics and IMD

CA_4 operates at 1710~1755 MHz for UL and 2110~2155 MHz for DL. Assuming UE transmitting in the whole range of 1710~1755 MHz, the 2nd and 3rd order of harmonics, 2nd, 3rd, 5th, and 7th order IMD are calculated and shown in the following table.
Table 2-1: CA_4 UL harmonics and IMD

	Harmonics and IMD
	Frequency range in MHz
	Falling into RX band?

	2nd harmonics
	3420~ 3510
	No

	3rd harmonics
	5130~ 5265
	No

	2nd order IMD
	-45 ~ 45
	No

	3rd order IMD (2f1-f2)
	1665 ~ 1800
	No

	5th order IMD (3f1-2f2)
	1620 ~ 1845
	No

	5th order IMD (4f1-f2)
	5085 ~ 5310
	No

	7th order IMD (4f1-3f2)
	1575 ~ 1890
	No

	7th order IMD (5f1-2f2)
	5040 ~ 5355
	No


The UE RX band is 2110~2155 MHz. From the above table it can be seen that the 2nd and 3rd order harmonics and the 2nd, 3rd, 5th, and 7th order IMD do not overlap with the UE RX band. So, there is no harmonics and IMD issue for intra-band non-contiguous CA_4 UE which supports 2UL.

There is no harmonics and IMD issue for intra-band non-contiguous CA_4 UE which supports 2UL.
6.2 
Receiver characteristics
Reference sensitivity

For the CA_4A-4A configuration, 5, 10, and 15 MHz channels are to be supported.  Due to the large duplex gap for Band 4, we expect that single carrier reference sensitivity can be met with the CA_4A-4A configuration without any restrictions.  Specifically, we the following table defines the reference sensitivity requirement for CA_4A-4A
	CA configuration
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	PCC allocation
	ΔRIBNC (dB)
	Duplex mode

	CA_4A-4A
	25RB+25RB
	0 < Wgap ≤ 35.0
	25
	0
	FDD

	
	25RB+50RB
	0 < Wgap ≤ 30.0
	25
	0
	

	
	50RB+25RB
	0 < Wgap ≤ 30.0
	50
	0
	

	
	50RB+50RB
	0 < Wgap ≤ 25.0
	50
	0
	

	
	25RB+75RB
	0 < Wgap ≤ 25.0
	25
	0
	

	
	75RB+25RB
	0 < Wgap ≤ 25.0
	75
	0
	

	
	50RB+75RB
	0 < Wgap ≤ 20.0
	50
	0
	

	
	75RB+50RB
	0 < Wgap ≤ 20.0
	75
	0
	

	
	75RB+75RB
	0 < Wgap ≤ 15.0
	75
	0
	

	NOTE 1:  1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission.
NOTE 2:
Wgap is the sub-block gap between the two sub-blocks.

NOTE 3:
The carrier center frequency of PCC in the UL operating band is configured closer to the DL operating band.


Figure 6.2.1-1.  Reference sensitivity for CA_4A-4A
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