3GPP TSG-RAN WG4 Meeting #102
R4-2204213
Electronic Meeting, 21st February – 3rd March 2022
Source: 
Qualcomm Incorporated

Title: 
CA_n18-n28 and DC_18_n28 MSD revisited
Agenda item:
9.6.1
Document for:
Approval
1. Introduction
In this document, we discuss CA_n18-n28 along with DC_n18-n28 MSD.
2. Discussion
In RAN4#98Bis-e, TP was introduced [1] and approved to add CA_n18-n28 with the following MSD values as shown in Tables 2-1 and 2-2.
Table 2-1: Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1

	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n18
	n28
	[4.5]
	[3]
	
	
	
	
	
	
	
	
	
	
	


Table 2-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation for NR CA FR1

	NR Band / SCS / Channel bandwidth of the affected DL band

	UL band
	DL band
	SCS of UL band (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70
MHz
	80 MHz
	90 MHz
	100 MHz

	n18
	n28
	15
	18
	18
	
	
	
	
	
	
	
	
	
	
	


However, the deployment assumption was that n28 carriers was limited to the lower half of the band. UE implementation makes use of a split filter in band n28 to accommodate the large RF bandwidth and small TX-RX separation. The operator has deployment in both the lower and upper parts of band n28, yet the requirements listed in Tables 2-1 and 2-2 are only defined for the lower half of n28 since it is easier to design an 18-28A quadplexer than an 18-28B quadplexer. If requirements are to be defined for the deployment in the upper half of band n28, then MSD must be revisited without the carrier frequency restriction for CA_n18-n28. It is worthy to note that, the carrier frequency restriction is stated in 38.101-3 for DC_18_n28 but not in 38.101-1 for CA_18_n28. The Quadplexer filter assumptions are as follows:
2.1. CA_n18-n28 and DC_18_n28 MSD using 28A lower filter

The analysis for deriving the MSD using the 28A lower filter is as follows.
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Table 2.1-1 Quadplexer assumption using lower block filter
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 Figure 2.1-1 MSD Analysis for deployment in lower block
2.2. CA_n18-n28 and DC_18_n28 MSD using 28B upper filter

Last meeting, a WF was agreed for guidelines for LB-LB combinations [2]. The analysis for deriving the MSD using the 28B lower filter is as follows. Due to the proximity between the 28B upper filter and band n18 TX, the filter rejection is notably worse and 3rd order effects due to TX image come into play in addition to the worse TX RXBN. 
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Table 2.2-1 Quadplexer assumption using upper block filter

[image: image8.emf]15+5_25RB0

n28 REFSENS

Self Desense PRX DRX

BW 4.5 4.5

FELoss 4 4

Po_dBm 23

TX_noise_dBm/Hz -99.2

RX_IIP2, dBm 54

Comp_dBc -54.8

Ant -10 -10

TX_RX_iso_RX_dB -45 -27

TX_RX_iso_TX_dB -45 -40

HD5_Emission_dBm -68.8 -64.8

TX_IM2 -92.0 -114.0

Tx_noise -73.7 -73.7

TX_total -67.6 -64.3

Themal -94.5 -94.5

Composite -67.6 -64.3

MRC REFSENS -67.4

MSD 31.1

3GPP REFSENS -98.5

[image: image9.emf]15+10_25RB0

n28 REFSENS

Self Desense PRX DRX

BW 9.36 9.36

FELoss 4 4

Po_dBm 23

TX_noise_dBm/Hz -101.6

RX_IIP2, dBm 54

Comp_dBc -54.7

Ant -10 -10

TX_RX_iso_RX_dB -45 -27

TX_RX_iso_TX_dB -45 -40

HD5_Emission_dBm -68.7 -64.7

TX_IM2 -92.0 -114.0

Tx_noise -72.9 -72.9

TX_total -67.3 -64.1

Themal -91.5 -91.5

Composite -67.2 -64.0

MRC REFSENS -67.1

MSD 28.4

3GPP REFSENS -95.5

[image: image10.emf]15+15_25RB0

n28 REFSENS

Self Desense PRX DRX

BW 14.22 14.22

FELoss 4 4

Po_dBm 23

TX_noise_dBm/Hz -103.3

RX_IIP2, dBm 54

Comp_dBc -54.5

Ant -10 -10

TX_RX_iso_RX_dB -45 -27

TX_RX_iso_TX_dB -45 -40

HD5_Emission_dBm -68.5 -64.5

TX_IM2 -92.0 -114.0

Tx_noise -72.8 -72.8

TX_total -67.1 -63.9

Themal -89.5 -89.5

Composite -67.1 -63.9

MRC REFSENS -66.9

MSD 26.6

3GPP REFSENS -93.5

  [image: image11.emf]15+20_25RB0

n28 REFSENS

Self Desense PRX DRX

BW 19.08 19.08

FELoss 4 4

Po_dBm 23

TX_noise_dBm/Hz -104.5

RX_IIP2, dBm 54

Comp_dBc -54.5

Ant -10 -10

TX_RX_iso_RX_dB -45 -27

TX_RX_iso_TX_dB -45 -40

HD5_Emission_dBm -68.5 -64.5

TX_IM2 -92.0 -114.0

Tx_noise -72.7 -72.7

TX_total -67.1 -63.9

Themal -86.8 -86.8

Composite -67.0 -63.8

MRC REFSENS -66.9

MSD 23.9

3GPP REFSENS -90.8

 [image: image12.emf]15+30_25RB0

n28 REFSENS

Self Desense PRX DRX

BW 28.8 28.8

FELoss 4 4

Po_dBm 23

TX_noise_dBm/Hz -106.2

RX_IIP2, dBm 54

Comp_dBc -54.5

Ant -10 -10

TX_RX_iso_RX_dB -45 -27

TX_RX_iso_TX_dB -45 -40

HD5_Emission_dBm -68.5 -64.5

TX_IM2 -92.0 -114.0

Tx_noise -72.6 -72.6

TX_total -67.0 -63.9

Themal -74.5 -74.5

Composite -66.3 -63.5

MRC REFSENS -66.5

MSD 12.0

3GPP REFSENS -78.5


 Figure 2.1-1 MSD Analysis for deployment in upper block
2.2.1. CA_n18-n28 MSD
Table 2.2.1-1: Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1

	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n18
	n28
	[31.1]
	[28.4]
	
	
	
	
	
	
	
	
	
	
	


Table 2.2.1-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation for NR CA FR1

	NR Band / SCS / Channel bandwidth of the affected DL band

	UL band
	DL band
	SCS of UL band (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70
MHz
	80 MHz
	90 MHz
	100 MHz

	n18
	n28
	15
	25
	25
	
	
	
	
	
	
	
	
	
	
	


2.2.2. DC_18_n28 MSD
Table 2.2.2-1: Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1

	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n18
	n28
	[31.1]
	[28.4]
	[26.6]
	[23.9]
	
	[12.0]
	
	
	
	
	
	
	


Table 2.2.2-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation for NR CA FR1

	NR Band / SCS / Channel bandwidth of the affected DL band

	UL band
	DL band
	SCS of UL band (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70
MHz
	80 MHz
	90 MHz
	100 MHz

	n18
	n28
	15
	25
	25
	25
	25
	
	25
	
	
	
	
	
	
	


Proposal 1: Use MSD in subclause 2.2
3. Conclusion

Proposal 1: Use MSD in subclause 2.2 
Table 2.2.1-1: Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1

	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n18
	n28
	[31.1]
	[28.4]
	
	
	
	
	
	
	
	
	
	
	


Table 2.2.1-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation for NR CA FR1

	NR Band / SCS / Channel bandwidth of the affected DL band

	UL band
	DL band
	SCS of UL band (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70
MHz
	80 MHz
	90 MHz
	100 MHz

	n18
	n28
	15
	25
	25
	
	
	
	
	
	
	
	
	
	
	


Table 2.2.2-1: Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1

	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n18
	n28
	[31.1]
	[28.4]
	[26.6]
	[23.9]
	
	[12.0]
	
	
	
	
	
	
	


Table 2.2.2-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation for NR CA FR1

	NR Band / SCS / Channel bandwidth of the affected DL band

	UL band
	DL band
	SCS of UL band (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70
MHz
	80 MHz
	90 MHz
	100 MHz

	n18
	n28
	15
	25
	25
	25
	25
	
	25
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