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1. Introduction

The MSD requirements for DC_3_n3 have been discussed in the previous RAN4 meeting. Three test points and the corresponding MSD values were proposed [1]. In this contribution, we further discuss how to implement the MSD requirements to the specifications, and related text proposal is proposed in section 5.
2. Discussion
The MSD requirements for DC_3_n3 have been studied and proposed in Table 1 [1].
Table 1:  Reference sensitivity (MSD) for non-contiguous intra-band DC (proposed in [1])
	MSD / DC bandwidth class A

	DC configuration
	E-UTRA/NR band
	FC (UL)

(MHz)
	Channel bandwidth

(MHz)
	UL

allocation (LCRB)
	FC (DL)

(MHz)
	MSD

(dB)
	Duplex mode

	DC_3A_n3A
	3
	1782.5
	5
	12 (RBstart =0)
	1877.5
	01
12
	FDD

	
	n3
	1772.5
	5
	12 (RBend = 24)
	1867.5
	01
1.52
	

	DC_3A_n3A
	3
	1782.5
	5
	12 (RBstart = 9)
	1877.5
	31
292
	

	
	n3
	1752.5
	5
	12 (RBstart = 0)
	1847.5
	151
312
	

	DC_3A_n3A
	3
	1782.5
	5
	12 (RBstart = 12)
	1877.5
	161
352
	

	
	n3
	1737.5
	5
	12 (RBstart = 0)
	1832.5
	331
442
	

	NOTE 1: Applicable for UE signaling a separate UL PA and antenna architecture

NOTE 2: Applicable for UE signaling a common UL PA and antenna architecture


Three test cases were proposed in Table 1 [1]. The first one is the best case scenario which no IMD product is falling into the DL receive blocks. The second one is the case when IMD5 falls into the NR DL and IMD7 falls into the LTE DL. The third one is the worst case scenario, which is the case when IMD3 falls into the NR DL and IMD5 falls into the LTE DL. In this contribution, we would like to thanks Skyworks for the MSD results above, and we further discuss how to implement those MSD studies to the specifications based on two additional aspects.
First, one question was raised for the worst case MSD during last RAN4 meeting, since it is questionable whether the test is still practical with very large MSD values. Consider in the past we still included the MSD values up to ~30dB in the TS specifications, we think it is still reasonable to specify the worst case scenario for UE signalling a separate UL PA and antenna architecture.

Second, the test cases in Table 1 only consider the case when NR uplink frequency is always lower than LTE. For the case when the NR carrier and the LTE carrier are swapped, and we think it is worth to test with the same MSD values for the UE assuming separate UL PA and antenna architecture, but probably not needed for the UE with common UL PA and antenna architecture. With these two aspects, we summarized the MSD requirements for the TS specifications in Table 2.
Table 2: MSD proposed for TS specifications for DC_3_n3 
	MSD / DC bandwidth class A + A

	DC configuration
	E-UTRA/NR band
	FC (UL)

(MHz)
	Channel bandwidth

(MHz)
	UL

allocation (LCRB)
	FC (DL)

(MHz)
	MSD

(dB)
	Duplex mode

	DC_3A_n3A
	3
	1782.5
	5
	12 (RBstart =0)
	1877.5
	01
12
	FDD

	
	n3
	1772.5
	5
	12 (RBend = 24)
	1867.5
	01
1.52
	

	DC_3A_n3A
	3
	1782.5
	5
	12 (RBstart = 9)
	1877.5
	31
292
	

	
	n3
	1752.5
	5
	12 (RBstart = 0)
	1847.5
	151
312
	

	DC_3A_n3A
	3
	1782.5
	5
	12 (RBstart = 12)
	1877.5
	161,3
	

	
	n3
	1737.5
	5
	12 (RBstart = 0)
	1832.5
	331,3
	

	DC_3A_n3A
	3
	1772.5
	5
	12 (RBend = 24)
	1867.5
	01
	

	
	n3
	1782.5
	5
	12 (RBstart =0)
	1877.5
	01
	

	DC_3A_n3A
	3
	1752.5
	5
	12 (RBstart = 0)
	1847.5
	151
	

	
	n3
	1782.5
	5
	12 (RBstart = 9)
	1877.5
	31
	

	DC_3A_n3A
	3
	1737.5
	5
	12 (RBstart = 0)
	1832.5
	331
	

	
	n3
	1782.5
	5
	12 (RBstart = 12)
	1877.5
	161
	

	NOTE 1: Applicable for UE signaling with dual PA capability.
NOTE 2: Applicable for UE signaling without dual PA capability.
NOTE 3: The IMD also impacts Rx received blocks for UE signaling without dual PA capability but the requirements are not specified.


3. Conclusion
In this contribution, we further discussed the MSD requirements for DC_3_n3 based on the results provided in the previous meeting. And the MSD requirements for TS specifications are proposed in Table 2. The corresponding text proposal is proposed in section 5.
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6.4.1
DC_3_n3

<Text omitted>
6.4.1.5
MSD analysis for DC

As shown in figure 6.4.1.5-1, four scenarios for potential MSD issues of DC_3_n3 were studied in R4-1901356. Note that scenario 1 is the worst case scenario where both IMD3 and IMD5 hit the DL receive blocks respectively.
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Figure 6.4.1.5-1: Scenarios studied for potential MSD issues for DC_3_n3
Table 6.4.1.5-1 shows the MSD results for the four scenarios above, including two architectures, common antenna architecture and separate antenna architecture. Measurements were performed on a PA calibrated for 30dB ACLR using NR 20MHz DFT-s-OFDM waveform at 26dBm (1dB MPR for 23dBm power class with 4dB post PA losses). 50dB duplexer isolation is considered.
Table 6.4.1.5-1: MSD results for DC_3_n3 (from R4-1901356)
	Scen.
	RAT

waveform
	Gap
	Antenna arch.
	LTE tx
	NR tx
	TOT tx
	LTE rx
	NR rx
	LTE rxdiv
	NR rxdiv
	LTE MSD
	NR MSD

	
	
	MHz
	
	dBm
	dBm
	dBm
	dBm
	dBm
	dBm
	dBm
	dB
	dB

	IM3/5 on NR/ LTErx
	measurement frequency [MHz] --->
	1782.5
	1737.5
	na
	1877.5
	1832.5
	1877.5
	1832.5
	1877.5
	1832.5

	
	LTE
	QPSK_5MHZ_12RB_12
	40
	separate
	23.9
	24.0
	27.0
	-86.5
	-63.5
	-78.9
	-74.6
	14.2
	29.5

	
	NR
	DFT_QPSK_5MHZ_12RB_0_15
	
	common
	23.6
	23.7
	26.7
	-61.5
	-52.5
	-61.5
	-52.5
	31.5
	40.5

	IM5/7 on NR/ LTErx
	measurement frequency [MHz] --->
	1782.5
	1752.5
	na
	1877.5
	1847.5
	1877.5
	1847.5
	1877.5
	1847.5

	
	LTE
	QPSK_5MHZ_12RB_9
	25
	separate
	24.0
	24.0
	27.0
	-97.3
	-80.7
	-93.9
	-89.1
	2.6
	12.6

	
	NR
	DFT_QPSK_5MHZ_12RB_0_15
	
	common
	23.8
	23.8
	26.8
	-67.2
	-65.9
	-67.2
	-65.9
	25.8
	27.1

	IM3 just miss LTErx
	measurement frequency [MHz] --->
	1775.0
	1712.5
	na
	1870.0
	1807.5
	1870.0
	1807.5
	1870.0
	1807.5

	
	LTE
	QPSK_20MHZ_16RB_84
	50
	separate
	24.5
	23.3
	27.0
	-94.0
	-99.3
	-91.1
	-100.7
	1.5
	0.9

	
	NR
	DFT_QPSK_5MHZ_12RB_0_15
	
	common
	24.3
	22.4
	26.5
	-90.7
	-98.7
	-90.7
	-98.7
	1.6
	1.1

	best case MSD
	measurement frequency [MHz] --->
	1782.5
	1772.5
	na
	1877.5
	1867.5
	1877.5
	1867.5
	1877.5
	1867.5

	
	LTE
	QPSK_5MHZ_12RB_0
	5
	separate
	23.9
	23.9
	26.9
	-103.2
	-103.0
	-103.3
	-102.9
	0.4
	0.4

	
	NR
	DFT_QPSK_5MHZ_12RB_13_15
	
	common
	23.9
	23.9
	26.9
	-99.9
	-98.9
	-99.9
	-98.9
	0.8
	1.0


Table 6.4.1.5-2 shows the MSD proposed for DC_3_n3 by adding margin for process and temperature variations. Three MSD test points are considered.

1. Best case MSD

2. IMD5/7 case

3. IMD3/5 case with optional support with SUO allowed
Table 6.4.1.5-2: MSD proposed for DC_3_n3 by skyworks (from R4-1901356)
	MSD / DC bandwidth class A

	DC configuration
	E-UTRA/NR band
	FC (UL)

(MHz)
	Channel bandwidth

(MHz)
	UL

allocation (LCRB)
	FC (DL)

(MHz)
	MSD

(dB)
	Duplex mode

	DC_3A_n3A
	3
	1782.5
	5
	12 (RBstart =0)
	1877.5
	01
12
	FDD

	
	n3
	1772.5
	5
	12 (RBend = 24)
	1867.5
	01
1.52
	

	DC_3A_n3A
	3
	1782.5
	5
	12 (RBstart = 9)
	1877.5
	31
292
	

	
	n3
	1752.5
	5
	12 (RBstart = 0)
	1847.5
	151
312
	

	DC_3A_n3A
	3
	1782.5
	5
	12 (RBstart = 12)
	1877.5
	161
352
	

	
	n3
	1737.5
	5
	12 (RBstart = 0)
	1832.5
	331
442
	

	NOTE 1: Applicable for UE signaling a separate UL PA and antenna architecture

NOTE 2: Applicable for UE signaling a common UL PA and antenna architecture


The MSD requirements to be specified in the TS specifications are provided in Table 6.4.1.5-3.

Table 6.4.1.5-3: Reference sensitivity (MSD) to be specified in TS 38.101-3 for DC_3_n3
	MSD / DC bandwidth class A + A

	DC configuration
	E-UTRA/NR band
	FC (UL)

(MHz)
	Channel bandwidth

(MHz)
	UL

allocation (LCRB)
	FC (DL)

(MHz)
	MSD

(dB)
	Duplex mode

	DC_3A_n3A
	3
	1782.5
	5
	12 (RBstart =0)
	1877.5
	01
12
	FDD

	
	n3
	1772.5
	5
	12 (RBend = 24)
	1867.5
	01
1.52
	

	DC_3A_n3A
	3
	1782.5
	5
	12 (RBstart = 9)
	1877.5
	31
292
	

	
	n3
	1752.5
	5
	12 (RBstart = 0)
	1847.5
	151
312
	

	DC_3A_n3A
	3
	1782.5
	5
	12 (RBstart = 12)
	1877.5
	161,3
	

	
	n3
	1737.5
	5
	12 (RBstart = 0)
	1832.5
	331,3
	

	DC_3A_n3A
	3
	1772.5
	5
	12 (RBend = 24)
	1867.5
	01
	

	
	n3
	1782.5
	5
	12 (RBstart =0)
	1877.5
	01
	

	DC_3A_n3A
	3
	1752.5
	5
	12 (RBstart = 0)
	1847.5
	151
	

	
	n3
	1782.5
	5
	12 (RBstart = 9)
	1877.5
	31
	

	DC_3A_n3A
	3
	1737.5
	5
	12 (RBstart = 0)
	1832.5
	331
	

	
	n3
	1782.5
	5
	12 (RBstart = 12)
	1877.5
	161
	

	NOTE 1: Applicable for UE signaling with dual PA capability.

NOTE 2: Applicable for UE signaling without dual PA capability.

NOTE 3: The IMD also impacts Rx received blocks for UE signaling without dual PA capability but the requirements are not specified.


<End of Text Proposal>
3GPP
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