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Background
The revised basket WID for Intra CA was approved in RAN #74 meeting. This contribution provides a TP for TR 36.714-00-00 to finish the MSD values for CA_1A-1A_BCS0.
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6.33.5
MSD
The PA output spectrum leakage for Band 1 was simulated as shown in the figure 6.33.5-1. In which, tx channel is configured at the upper edge of  Band 1 UL. The threshold for spectrum leakage for PA is usually defined as -130dBm/Hz which will have little impact to the receiver given the isolation is in normal range. It can be observed that when the resource allocation is configured less than 90 RB, the spectrum leakage at PA output is less than -130dBm/Hz at the lower edge of Band 1 DL.
[image: image1.png][dBmiMHz]

Ermission at PA autput for Band 1

il
———5MHz 25RE

10 —— 10MHz 50RE
———15MHz 75RE

@ ~ 20MHzSORE
———20MHz 100RE

-130dBmikiz

950 1970 1990 2010 2030 2060 2070 2090 2110 2130

Frequency (MHz)




Figure 6.33.5-1 Assumptions for Band 1 MSD Calculation in CA_1A-1A
Duplex gap for band 1 is 130 MHz which is also the smallest separation distance of own PCC UL and SCC DL. Based on this smallest separation, the RefSense may be degraded due to the worse isolation for the duplexer. To analyze the MSD issue for Band 1in CA_1A-1A, we investigate the corresponding filter performance and make the assumptions as table 6.33.5-1. The table 6.33.5-2 lists the detailed calculation results. 

Table 6.33.5-1 Assumptions for Band 1 MSD Calculation in CA_1A-1A
	PA spectrum regrowth Rx noise (dBm/Hz)
	-135

	Transmitter leakage at PA output (dBm/Hz)
	-130

	PA output power at antenna port (dBm)
	23

	RFIC IIP2 (dBm)
	50

	B1Tx/Rx LO phase noise (dBc/Hz)
	-150

	Antenna ISO (dB)
	10

	B1 FE Loss (dB)
	7.5

	B1 Tx-Rx isolation @[1920-1980MHz]
B1 Tx-Rx isolation @[2110-2170MHz]
	55


Table 6.33.5-2 Detailed results for Band 1 MSD Calculation in CA_1A-1A
	Band 1 Rx
	Main
	Diversity

	Couple noise from Tx thermal @LNA input (dBm/Hz)
	-189.8
	-199.8

	IM2 induced by IIP2 @LNA input (dBm)
	-120.0
	-140.0

	Noise induced by Rx reciprocal mixing @LNA input (dBm/Hz)
	-182.0
	-192.0

	Noise induced by Tx LO phase noise @LNA input (dBm/Hz)
	-180.4
	-190.4


Base on the -130dBm/Hz PA output leakage for resource allocation less than 90RB limitation and min 55dB Tx-Rx isolation for Band 1 duplexer, the MSD for CA 1A-1A is shown in the table Table 6.33.5-2 detailed results for Band 1 MSD Calculation in CA_1A-1A .
Table 6.33.5-3 MSD requirement for CA_1A-1A receiver
	CBW for SCC (MHz)
	5
	10
	15
	20

	CA_1A-1A MSD (dB)
	0.5 
	0.5  
	0.5  
	0.5  


Following verify whether there is additional RB allocation limitation for the channel bandwidths listed in Table 5.6-1 in 36.101 by the formula in reference contribution [5].
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Where, 
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is equal to the smallest separation of 130MHz. It can be obtained that no additional limitation for the RB allocations with channel bandwidths equal or less than 15MHz as listed in Table 5.6-1 in 36.101. For the channel bandwidth of 20MHz, the detailed configurations is proposed as following table.
Table 6.33.5-4: Intra-band non-contiguous CA uplink configuration 
for reference sensitivity for CA_1A-1A

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

	CA_1A-1A
	25RB + 25RB
	0.0 < Wgap ≤ 50.0
	251
	0.5
	FDD

	
	25RB + 50RB
	0.0 < Wgap ≤ 45.0
	251
	0.5
	

	
	25RB + 75RB
	0.0 < Wgap ≤ 40.0
	251
	0.5
	

	
	25RB + 100RB
	0.0 < Wgap ≤ 35.0
	251
	0.5
	

	
	50RB + 25RB
	0.0 < Wgap ≤ 45.0
	501
	0.5
	

	
	50RB + 50RB
	0.0 < Wgap ≤ 40.0
	501
	0.5
	

	
	50RB + 75RB
	0.0 < Wgap ≤ 35.0
	501
	0.5
	

	
	50RB + 100RB
	0.0 < Wgap ≤ 30.0
	501
	0.5
	

	
	75RB + 25RB
	0.0 < Wgap ≤ 40.0
	751
	0.5
	

	
	75RB + 50RB
	0.0 < Wgap ≤ 35.0
	751
	0.5
	

	
	75RB + 75RB
	0.0 < Wgap ≤ 30.0
	751
	0.5
	

	
	75RB + 100RB
	0.0 < Wgap ≤ 25.0
	751
	0.5
	

	
	100RB + 25RB
	20.0 < Wgap ≤ 35.0
	901
	0.5
	

	
	
	0.0 < Wgap ≤ 20.0
	1001
	0.5
	

	
	100RB + 50RB
	15.0 < Wgap ≤ 30.0
	901
	0.5
	

	
	
	0.0 < Wgap ≤ 15.0
	1001
	0.5
	

	
	100RB + 75RB
	10.0 < Wgap ≤ 25.0
	901
	0.5
	

	
	
	0.0 < Wgap ≤ 10.0
	1001
	0.5
	

	
	100RB + 100RB
	5.0 < Wgap ≤ 20.0
	901
	0.5
	

	
	
	0.0 < Wgap ≤ 5.0
	1001
	0.5
	

	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.
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