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1
Introduction
LTE-NR DC_71A-n71A has been requested by operator. The CA is subjected to potential self-desensitization by more uplink RB allocation is assigned that generates wider TX spectrum skirt extend to the own receiver. Considering B71 regional license assignment result, this contribution provides “10+15”MHz MSD analysis for the LTE-NR DC contiguous 25MHz case with PA output spectrum measurements.
2
Discussion
There are two UE reference architecture used in this analysis is shown in Figure 2-1 where single uplink chain and dual uplink chain has been compared. 
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(a) Dual TX chain architecture
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(b) Single TX chain architecture
Figure 2-1 Reference architecture for CA_2A-71A B71 Rx harmonic mixing MSD analysis

PA output is calibrated to 27dBm with -30dBc ACPR using LTE uplink QPSK full-RB which assumes 4dB post PA front-end loss. Figure 2-2 (a)-(h) shows measured PA spectrum plots for single uplink chain and two uplink chain under different intra-band DC carrier configurations. 
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a) CP-OFDM10MHz(lower) + LTE QPSK 15MHz (higher), 1-PA.      b) CP-OFDM10MHz(lower carrier), 2-PA
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c) CP-OFDM15MHz(lower) + LTE QPSK 10MHz (higher), 1-PA.      d) CP-OFDM15MHz(lower carrier), 2-PA
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e) LTE QPSK 10MHz (lower) + CP-OFDM15MHz (higher), 1-PA.      f) LTE QPSK 10MHz (lower), 2-PA
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g) LTE QPSK 15MHz (lower) + CP-OFDM10MHz (higher), 1-PA.      h) LTE QPSK 15MHz (lower), 2-PA
Figure 2-2 measured PA spectrum plots for single PA and two PA under different intra-band DC carrier configurations
Table 2-1 summarizes a set of typical receiver performance parameters for MSD analysis. Table 2-2 and 2-3 presents the link analysis to calculate the interference level with different uplink carrier bandwidth combinations. We measured PA output spectrum then do the MSD calculation with parameters shown in Table 2-1. Duplexer isolation plus isolation between primary antenna and diversity antenna are summated in parameter “TXISO” and “RXISO” that equals totally 55dB for each.

	index
	　
	　

	RX front-end IL(dB)
	4
	4

	TX front-end IL(dB)
	4
	4

	TXISO(dB)
	55
	55

	RXISO(dB)
	55
	55

	NF(dB)
	6
	6

	SNR
	-1
	-1


Table 2-1 Typical receiver performance parameters for MSD analysis

	　
	index
	1
	2

	
	UL1(lower frequency)
	LTE 15M
	LTE 10M

	
	UL2(higher freuqency)
	CP 10M
	CP 15M

	
	1PA/2PA
	2PA
	2PA

	DL1 sensitivity(lower freq)(farer to Tx)
	RXIL(dB)
	4
	4

	
	TXIL(dB)
	4
	4

	
	TXISO(dB)
	55
	55

	
	RXISO(dB)
	55
	55

	
	NF(dB)
	6
	6

	
	RX BW
	15
	10

	
	thermal noise(dBm)
	-96.2
	-98.0

	
	PA ACLR(dBm)
	-33.6
	-38.3

	
	PA ACLR at LNA in(dBm)
	-88.6
	-93.3

	
	total noise(dBm)
	-87.9
	-92.0

	
	SNR
	-1
	-1

	
	sensitivitiy P+D
	-87.9
	-92.0

	
	MSD
	4.1
	2.2

	DL2 sensitivity(upper freq)(closer to Tx)
	RXIL(dB)
	4
	4

	
	TXIL(dB)
	4
	4

	
	TXISO(dB)
	55
	55

	
	RXISO(dB)
	55
	55

	
	NF(dB)
	6
	6

	
	RX BW
	10
	15

	
	thermal noise(dBm)
	-98.0
	-96.2

	
	PA ACLR(dBm)
	-31.1
	-33.2

	
	PA ACLR at LNA in(dBm)
	-86.1
	-88.2

	
	total noise(dBm)
	-85.8
	-87.6

	
	SNR
	-1
	-1

	
	sensitivitiy P+D
	-85.8
	-87.6

	
	MSD
	8.4
	4.4


	　
	index
	3
	4

	
	UL1(lower frequency)
	LTE 15M
	LTE 10M

	
	UL2(higher freuqency)
	CP 10M
	CP 15M

	
	1PA/2PA
	1-PA
	1-PA

	DL1 sensitivity(lower freq)(farer to Tx)
	RXIL(dB)
	4
	4

	
	TXIL(dB)
	4
	4

	
	TXISO(dB)
	55
	55

	
	RXISO(dB)
	55
	55

	
	NF(dB)
	6
	6

	
	RX BW
	15
	10

	
	thermal noise(dBm)
	-96.2
	-98.0

	
	PA ACLR(dBm)
	-25.6
	-28.3

	
	PA ACLR at LNA in(dBm)
	-80.6
	-83.3

	
	total noise(dBm)
	-80.5
	-83.2

	
	SNR
	-1
	-1

	
	sensitivitiy P+D
	-80.5
	-83.2

	
	MSD
	11.5
	11.0

	DL2 sensitivity(upper freq)(closer to Tx)
	RXIL(dB)
	4
	4

	
	TXIL(dB)
	4
	4

	
	TXISO(dB)
	55
	55

	
	RXISO(dB)
	55
	55

	
	NF(dB)
	6
	6

	
	RX BW
	10
	15

	
	thermal noise(dBm)
	-98.0
	-96.2

	
	PA ACLR(dBm)
	-21.6
	-20.9

	
	PA ACLR at LNA in(dBm)
	-76.6
	-75.9

	
	total noise(dBm)
	-76.6
	-75.9

	
	SNR
	-1
	-1

	
	sensitivitiy P+D
	-76.6
	-75.9

	
	MSD
	17.6
	16.1


Table 2-2 MSD calculation for lower freq side uplink carrier is LTE TX
	　
	index
	5
	6

	
	UL1(lower frequency)
	CP 15M
	CP 10M

	
	UL2(higher freuqency)
	LTE 10M
	LTE 15M

	
	1PA/2PA
	2PA
	2PA

	DL1 sensitivity(lower freq)(farer to Tx)
	RXIL(dB)
	4
	4

	
	TXIL(dB)
	4
	4

	
	TXISO(dB)
	55
	55

	
	RXISO(dB)
	55
	55

	
	NF(dB)
	6
	6

	
	RX BW
	15
	10

	
	thermal noise(dBm)
	-96.2
	-98.0

	
	PA ACLR(dBm)
	-31
	-34.3

	
	PA ACLR at LNA in(dBm)
	-86
	-89.3

	
	total noise(dBm)
	-85.6
	-88.8

	
	SNR
	-1
	-1

	
	sensitivitiy P+D
	-85.6
	-88.8

	
	MSD
	6.4
	5.4

	DL2 sensitivity(upper freq)(closer to Tx)
	RXIL(dB)
	4
	4

	
	TXIL(dB)
	4
	4

	
	TXISO(dB)
	55
	55

	
	RXISO(dB)
	55
	55

	
	NF(dB)
	6
	6

	
	RX BW
	10
	15

	
	thermal noise(dBm)
	-98.0
	-96.2

	
	PA ACLR(dBm)
	-29.4
	-30.4

	
	PA ACLR at LNA in(dBm)
	-84.4
	-85.4

	
	total noise(dBm)
	-84.2
	-85.1

	
	SNR
	-1
	-1

	
	sensitivitiy P+D
	-84.2
	-85.1

	
	MSD
	10.0
	6.9


	　
	index
	7
	8

	
	UL1(lower frequency)
	CP 15M
	CP 10M

	
	UL2(higher freuqency)
	LTE 10M
	LTE 15M

	
	1PA/2PA
	1-PA
	1-PA

	DL1 sensitivity(lower freq)(farer to Tx)
	RXIL(dB)
	4
	4

	
	TXIL(dB)
	4
	4

	
	TXISO(dB)
	55
	55

	
	RXISO(dB)
	55
	55

	
	NF(dB)
	6
	6

	
	RX BW
	15
	10

	
	thermal noise(dBm)
	-96.2
	-98.0

	
	PA ACLR(dBm)
	-25.5
	-28.1

	
	PA ACLR at LNA in(dBm)
	-80.5
	-83.1

	
	total noise(dBm)
	-80.4
	-83.0

	
	SNR
	-1
	-1

	
	sensitivitiy P+D
	-80.4
	-83.0

	
	MSD
	11.6
	11.2

	DL2 sensitivity(upper freq)(closer to Tx)


	RXIL(dB)
	4
	4

	
	TXIL(dB)
	4
	4

	
	TXISO(dB)
	55
	55

	
	RXISO(dB)
	55
	55

	
	NF(dB)
	6
	6

	
	RX BW
	10
	15

	
	thermal noise(dBm)
	-98.0
	-96.2

	
	PA ACLR(dBm)
	-21.4
	-20.5

	
	PA ACLR at LNA in(dBm)
	-76.4
	-75.5

	
	total noise(dBm)
	-76.4
	-75.5

	
	SNR
	-1
	-1

	
	sensitivitiy P+D
	-76.4
	-75.5

	
	MSD
	17.8
	16.5


Table 2-3 MSD calculation for lower freq side uplink carrier is NR TX
Table 2-4 shows MSD improvement from single uplink chain to dual uplink chain:
	UL1(lower frequency)
	LTE 15M
	LTE 10M
	
	UL1(lower frequency)
	LTE 15M
	LTE 10M

	UL2(higher freuqency)
	CP 10M
	CP 15M
	
	UL2(higher freuqency)
	CP 10M
	CP 15M

	MSD improvement on lower freq carrier (P+D)
	7.4 
	8.9 
	
	MSD improvement on lower freq carrier (P+D)
	5.2 
	5.8 

	MSD improvement on higher freq carrier (P+D)
	9.3 
	11.7 
	
	MSD improvement on higher freq carrier (P+D)
	7.8 
	9.6 


Table 2-4 MSD improvement with dual uplink chain architecture 
Here are some observations from the MSD analysis and our proposal:
Observation 1: 5~10dB MSD are still required even using dual uplink chain architecture. MSD for other bandwidth combinations are FFS.
Observation 2: Dual uplink chain architecture generally improve 5~12 dB MSD which is better than single uplink chain architecture.
Proposal 1: MSD is necessary for DC_71A-n71A no matter single uplink chain or dual uplink chain architecture is used.
3
Conclusion
From the PA output spectrum measurement, we did analysis for 10+15MHz MSD to see the improvement from single uplink chain to dual uplink chain architecture with following observations and proposal:
Observation 1: 5~10dB MSD are still required even using dual uplink chain architecture. MSD for other bandwidth combinations are FFS.
Observation 2: Dual PA topology generally improve MSD 5~12 dB better than single-PA solution.

Proposal 1: MSD is necessary for DC_71A-n71A no matter single uplink chain or dual uplink chain architecture is used.
Once the uplink configurations for the LTE-NR contiguous intra-band DC is specified, we can provide further analysis with correct uplink signalling conditions.
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