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Summary

This contribution discusses the REFSENS requirement for intra-band non-contiguous CA in Band 12.
1
Introduction
Intra-band non-contiguous CA_12A-12A with 1 UL was approved in [1]. Its channel bandwidth is shown below.

	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Uplink CA configurations (NOTE 1)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_12A-12A
	-
	5
	5
	
	
	10
	0


This contribution discusses the REFSENS requirement for intra-band non-contiguous CA in Band 12.
2
Simulation and discussion
The following figure shows the Band 12 spectrum.
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Figure 2-1: Band 12 spectrum

Intra-band non-contiguous CA_12A-12A is a 2DL/1UL CA. Each CC can be of 5 MHz, so there is only one DL combination, which is 5+5 MHz. Following 36.101 specification [2] on REFSENS, DL SCC is placed closer to UL spectrum compared to DL PCC. Since the duplex gap is only 13 MHz, the REFSENS of DL SCC will be degraded. Simulations are conducted to find out the interference from UL PCC on DL SCC.
Simulation assumptions in this study are listed below.

· Counter IM3 rejection: 60 dBc
· Carrier leakage rejection: 25 dBc
· I/Q imbalance (Image suppression): 25 dBc
· Duplexer attenuation: 50 dB
· Noise floor: -130 dBm/Hz at the PA output
· PA operating point: UTRA_ACLR1, UTRA_ACLR2, and E-UTRA_ACLR satisfied at full output power (22dBm at antenna port) for full RB allocations with 20MHz bandwidth using QPSK. Post-PA loss of 4 dB is assumed.
· The maximum allowable number of UL resource blocks should be set such that the transmitter leakage is kept below -109.5 dBm on 5 MHz DL SCC carrier (25RB PCC + 25RB SCC). This leakage tolerance number is 0.5 dB lower than that for Band 25 (-109 dBm).
· As the default configuration, the UL resource blocks are located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth.
The Following tables show the simulation results of Band 12 UL TX (5 MHz PCC) leakage on Band 12 DL RX (5 MHz SCC).
Table 2-1: Band 12 UL TX interference on Band 12 DL SCC RX (closest to DL)
	PCC 5MHz TX

711-716MHz
	SCC 5MHz RX

729-734MHz

(Gap 7MHz)
	SCC 5MHz RX

734-739MHz

(Gap 2MHz)
	SCC 5MHz RX

736-741MHz

(Gap 0MHz)

	RB
	Interference in dBm
	Interference in dBm
	Interference in dBm

	20
	-104.0
	-106.0
	-106.5

	18
	-104.7
	-106.2
	-106.8

	16
	-104.9
	-106.5
	-107.1

	15
	-104.9
	-106.6
	-107.2

	12
	-105.5
	-107.4
	-108.1

	10
	-106.0
	-107.9
	-108.7

	9
	-105.8
	-107.9
	-108.7

	8
	-106.3
	-108.4
	-109.2

	6
	-106.5
	-109.1
	-110.0

	5
	-106.6
	-109.2
	-110.2

	4
	-106.8
	-109.7
	-110.7

	3
	-107.0
	-110.1
	-111.0

	2
	-107.2
	-110.3
	-111.3

	1
	-107.1
	-110.2
	-111.4


Table 2-2: Band 12 UL TX interference on Band 12 DL SCC RX (RBStart=0)

	PCC 5MHz TX

711-716MHz
	SCC 5MHz RX

729-734MHz

(Gap 7MHz)
	SCC 5MHz RX

734-739MHz

(Gap 2MHz)
	SCC 5MHz RX

736-741MHz

(Gap 0MHz)

	RB
	Interference in dBm
	Interference in dBm
	Interference in dBm

	20
	-104.5
	-106.1
	-106.5

	16
	-105.3
	-106.9
	-107.5

	12
	-106.4
	-108.1
	-108.7

	10
	-107.0
	-108.9
	-109.5

	6
	-108.3
	-110.5
	-111.2

	3
	-109.5
	-111.7
	-112.2

	1
	-109.7
	-112.2
	-112.5


Table 2-3: Band 12 UL TX interference on Band 12 DL SCC RX (RBStart=6)

	PCC 5MHz TX

711-716MHz
	SCC 5MHz RX

729-734MHz

(Gap 7MHz)
	SCC 5MHz RX

734-739MHz

(Gap 2MHz)
	SCC 5MHz RX

736-741MHz

(Gap 0MHz)

	RB
	Interference in dBm
	Interference in dBm
	Interference in dBm

	10
	-106.5
	-108.5
	-109.3

	6
	-109.3
	-111.3
	-111.8

	5
	-109.8
	-111.8
	-112.2


Table 2-4: Band 12 UL TX interference on Band 12 DL SCC RX (RBStart=8)

	PCC 5MHz TX

711-716MHz
	SCC 5MHz RX

729-734MHz

(Gap 7MHz)
	SCC 5MHz RX

734-739MHz

(Gap 2MHz)
	SCC 5MHz RX

736-741MHz

(Gap 0MHz)

	RB
	Interference in dBm
	Interference in dBm
	Interference in dBm

	10
	-106.3
	-108.5
	-109.1

	6
	-109.4
	-111.4
	-111.9

	5
	-110.2
	-112.0
	-112.4


Table 2-5: Band 12 UL TX interference on Band 12 DL SCC RX (RBStart=12)

	PCC 5MHz TX

711-716MHz
	SCC 5MHz RX

729-734MHz

(Gap 7MHz)
	SCC 5MHz RX

734-739MHz

(Gap 2MHz)
	SCC 5MHz RX

736-741MHz

(Gap 0MHz)

	RB
	Interference in dBm
	Interference in dBm
	Interference in dBm

	6
	-108.9
	-111.1
	-111.7

	5
	-109.9
	-111.9
	-112.3


Table 2-6: Band 12 UL TX interference on Band 12 DL SCC RX (RBStart=13)

	PCC 5MHz TX

711-716MHz
	SCC 5MHz RX

729-734MHz

(Gap 7MHz)
	SCC 5MHz RX

734-739MHz

(Gap 2MHz)
	SCC 5MHz RX

736-741MHz

(Gap 0MHz)

	RB
	Interference in dBm
	Interference in dBm
	Interference in dBm

	6
	-108.4
	-110.8
	-111.4

	5
	-109.4
	-11.6
	-112.1


Compared to the TX noise in RX band there are additional receiver based degradations of the receiver sensitivity due to the small possible TX/RX distance. These are IM2, LO phase noise, baseband filtering issues and possible receiver overload. Checking the receiver performance we see that a RX degradation of 3dB may occur and therefore we propose a relaxation of 3dB.
3
Conclusion

Based on the above simulation results, it is proposed to set the PCC RB allocations as shown in the following table.
Table 3-1: Intra-band non-contiguous CA_12 uplink configuration for reference sensitivity

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

	CA_12A-12A
	25RB+25RB
	0.0 < Wgap ≤ 7.0
	51
	3
	FDD

	NOTE 1:  1 refers to the UL resource blocks shall be located at RBstart=12.

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.
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