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1. [bookmark: _Hlk163241160]Introduction
This contribution is a placeholder for a text proposal to introduce MSD for TxD if a formula for TxD MSD can be agreed at RAN4#111. 
This TP is a work in progress. It is anticipated that the proposed values will be updated during RAN4#111. 
2. Discussion
So far the PC2 TxD MSD has been listed as “[TBD]” in 38.850. This TP is a placeholder for updates based on agreement at RAN4#111. 
The revision includes updates to MSD for the following combinations for PC2 single Tx and PC2 dual Tx MSD based on MSD simplification proposed in [1], as well as input from [2], [3], [4] and [5]:
CA_n25A-n77A
	Remove harmonic order * #dB for n25 into n77
Replace [TBD] for 2Tx
CA_n25A-n71A
	Remove harmonic order * #dB for n71 into n25
Replace [TBD] for 2Tx
CA_n41A-n71A
	Remove harmonic order * #dB for n71 into n41
Replace [TBD] for 2Tx
CA_n66A-n77A
	Remove harmonic order * #dB for n66 into n77
Replace [TBD] for 2Tx
CA_n71A-n77A
	Remove harmonic order * #dB for n71 into n77
Replace [TBD] for 2Tx
CA_n41A-n66A
Replace [TBD] for 2Tx
CA_n71A-n85A
Replace [TBD] for 2Tx
CA_n25(2A)
Replace [TBD] for 2Tx



3. Reference
[1] 	R4-2407156 Guidelines for FDD PC2 Harmonic MSD Analysis, 3GPP TSG-RAN WG4 Meeting # 111, Fukuoka, Japan, Skyworks Solutions, Inc.
[2] R4-2407577	UL(n)/DL3 Harmonic Mixing Considerations	Murata Manufacturing Co Ltd.
[3] R4-2407579	CA_n25-n41 UL n25 harmonic mixing PC3 and PC2	Murata Manufacturing Co Ltd.
[4] R4-2407580	CA_n71A-n85A UL n71A PC2	Murata Manufacturing Co Ltd.
[5] R4-2408856	CA_n41A-n66A PC2 MSD	Qualcomm France
[6] R4-2407160	PC2 CA_n25A-n77A MSD	Skyworks Solutions Inc.
[7] R4-2407162	PC2 CA_n71A-n77A MSD	Skyworks Solutions Inc.
[8] R4-2407165	PC2 CA_n41-n66 MSD	Skyworks Solutions Inc.
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4. Text Proposal







[bookmark: _Toc12057]5.3	CA_n25A-n77A
[bookmark: _Toc1478]5.3.1	UE maximum output power
Table 5.5A.3.1-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (two bands)
	NR CA configuration
	Uplink CA configuration or single uplink carrier10
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	CA_n25A-n77A
	n258
n778,9
CA_n25A-n77A8,14
	n25
	5, 10, 15, 20
	0

	
	
	n77
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	
	
	n25
	5, 10, 15, 20, 25, 30, 40
	1

	
	
	n77
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	
	
	n25
	n25 channel bandwidths in Table 5.3.5-1
	4 and 5

	
	
	n77
	n77 channel bandwidths in Table 5.3.5-1
	



NOTE 8:	Minimum requirements for Power Class 2 are applicable for this uplink combination with 1Tx antenna connector in each band or single uplink carrier with up to 2Tx antenna connectors in this downlink/uplink combination
NOTE 10: 	Only single uplink carriers with power class other than PC3 are listed.

[bookmark: _Toc29249]5.3.2	Reference sensitivity requirements 
[bookmark: _Toc20087]5.3.2.0	General
For PC2, CA_n25-n77 has harmonic MSD for UL n25. This section will examine the existing PC3 MSD and propose MSD for PC2 FDD. 
[bookmark: _Toc15186]5.3.2.1	Reference sensitivity requirements with PC2 on n25 without TxD
For CA_n25-n77, this is the configuration and MSD for UL n25 with PC3
Table 7.3A.4-1: Reference sensitivity exceptions and uplink/downlink configurations due to UL harmonic from a PC3 aggressor NR UL band for NR DL CA FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n25
	n77
	5
	15
	25 (RBstart=0)
	10
	23.9
	NOTE 2
	UL2/DL1
direct-hit

	n25
	n77
	10
	15
	50 (RBstart=0)
	100
	13.8
	NOTE 2
	UL2/DL1
direct-hit

	n25
	n77
	5
	15
	25 (RBstart=0)
	10
	1.1
	NOTE 6
	UL2/DL1
near-miss



For PC3 MSD we have N+IPC3. For PC2 MSD we have N+IPC2. So, for PC2 compared to PC3, I increases by harmonic order * 3 dB or 6 dB. For our other PC2 and PC1.5 MSD analysis we have been using the following approach:
MSD due to interference power I is given by:
[image: ]where N is the noise spectral density and BW is the bandwidth of the carrier. If the initial MSD is known,
then we have:
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If I is increased by X dB, then MSD(X) is given by
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Using that approach, the following is proposed as a the PC2 MSD:
Table 7.3A.4-2a: Reference sensitivity exceptions and uplink/downlink configurations due to UL harmonic from a PC2 aggressor NR UL band for NR DL CA FR1 for UE not supporting Tx Diversity
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n25
	n77
	5
	15
	25 (RBstart=0)
	10
	26.929.9
	NOTE 2
	UL2/DL1
direct-hit

	n25
	n77
	10
	15
	50 (RBstart=0)
	100
	169.87
	NOTE 2
	UL2/DL1
direct-hit

	n25
	n77
	5
	15
	25 (RBstart=0)
	10
	2.03.3
	NOTE 6
	UL2/DL1
near-miss



[bookmark: _Toc31998]5.3.2.2	Reference sensitivity requirements with PC2 on n25 with TxD
Using the approach of [1] and assuming 9dB interference power imbalance, the following is proposed as a the dual-Tx PC2 MSD is proposed:
[TBD]
Table 7.3A.4-2a: Reference sensitivity exceptions and uplink/downlink configurations due to UL harmonic from a PC2 aggressor NR UL band for NR DL CA FR1 for UE supporting Tx Diversity
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n25
	n77
	5
	15
	25 (RBstart=0)
	10
	31.9
	NOTE 2
	UL2/DL1
direct-hit

	n25
	n77
	10
	15
	50 (RBstart=0)
	100
	20.8
	NOTE 2
	UL2/DL1
direct-hit

	n25
	n77
	5
	15
	25 (RBstart=0)
	10
	3.1
	NOTE 6
	UL2/DL1
near-miss





[bookmark: _Toc14640]5.4	CA_n25A-n71A
[bookmark: _Toc29479]5.4.1	UE maximum output power
Table 5.5A.3.1-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (two bands)
	NR CA configuration
	Uplink CA configuration or single uplink carrier10
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	CA_n25A-n71A
	n258
n718
CA_n25A-n71A
	n25
	5, 10, 15, 20
	0

	
	
	n71
	5, 10, 15, 20
	

	
	
	n25
	5, 10, 15, 20, 25, 30, 40
	1

	
	
	n71
	5, 10, 15, 20
	

	
	
	n25
	n25 channel bandwidths in Table 5.3.5-1
	4 and 5

	
	
	n71
	n71 channel bandwidths in Table 5.3.5-1
	



NOTE 8:	Minimum requirements for Power Class 2 are applicable for this uplink combination with 1Tx antenna connector in each band or single uplink carrier with up to 2Tx antenna connectors in this downlink/uplink combination
NOTE 10: 	Only single uplink carriers with power class other than PC3 are listed.

[bookmark: _Toc25359]5.4.2	Reference sensitivity requirements 
[bookmark: _Toc15774]5.4.2.0	General
For PC2, CA_n25-n71 has harmonic mixing MSD for UL n25 and harmonic MSD for UL n71. This section will examine the existing PC3 MSD and propose MSD for PC2 FDD on each band. 
[bookmark: _Toc25609]5.4.2.1	Reference sensitivity requirements with PC2 on n25 without TxD
For CA_n25-n71, this is the configuration and MSD for UL n25 with PC3
Table 7.3A.4-4: Reference sensitivity exceptions and uplink/downlink configurations due to harmonic mixing from a PC3 aggressor NR UL band for DL NR CA FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n25
	n713
	5
	15
	25 (RBstart=0)
	5
	26.5
	NOTE 4
	UL1/DL3

	n25
	n713
	20
	15
	100 (RBstart=0)
	20
	15.3
	NOTE 4
	UL1/DL3



For PC3 MSD we have N+IPC3. For PC2 MSD we have N+IPC2. So, for PC2 compared to PC3, I increases by 3 dB. For our other PC2 and PC1.5 MSD analysis we have been using the following approach:
MSD due to interference power I is given by:
[image: ]where N is the noise spectral density and BW is the bandwidth of the carrier. If the initial MSD is known,
then we have:
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If I is increased by X dB, then MSD(X) is given by
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Using that approach, the following is proposed as a the PC2 harmonic mixing MSD:
Table 7.3A.4-4a: Reference sensitivity exceptions and uplink/downlink configurations due to harmonic mixing from a PC2 single Tx aggressor NR UL band for NR DL CA FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n25
	n713
	5
	15
	25 (RBstart=0)
	5
	29.5
	NOTE 4
	UL1/DL3

	n25
	n713
	20
	15
	100 (RBstart=0)
	20
	18.32
	NOTE 4
	UL1/DL3



[bookmark: _Toc28597]5.4.2.2	Reference sensitivity requirements with PC2 on n25 with TxD
Using the approach of [1] and assuming 9dB interference power imbalance, the following is proposed as a the dual-Tx PC2 MSD is proposed:
[TBD]
Table 7.3A.4-4a: Reference sensitivity exceptions and uplink/downlink configurations due to harmonic mixing from a PC2 dual Tx aggressor NR UL band for NR DL CA FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n25
	n713
	5
	15
	25 (RBstart=0)
	5
	34.5
	NOTE 4
	UL1/DL3

	n25
	n713
	20
	15
	100 (RBstart=0)
	20
	23.3
	NOTE 4
	UL1/DL3




[bookmark: _Toc11355]5.4.2.3	Reference sensitivity requirements with PC2 on n71 without TxD
For CA_n25-n71, this is the configuration and MSD for UL n71 with PC3
Table 7.3A.4-1: Reference sensitivity exceptions and uplink/downlink configurations due to UL harmonic from a PC3 aggressor NR UL band for NR DL CA FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n71
	n2510,11
	5
	15
	8 (RBstart=0)
	5
	10
	NOTE 3
	UL3/DL1
direct-hit

	n71
	n2510,11
	5
	15
	8 (RBstart=0)
	40
	2.1
	NOTE 3
	UL3/DL1
direct-hit



For PC3 MSD we have N+IPC3. For PC2 MSD we have N+IPC2. So, for PC2 compared to PC3, I increases by harmonic order * 3 dB or 9 dB. For our other PC2 and PC1.5 MSD analysis we have been using the following approach:
MSD due to interference power I is given by:
[image: ]where N is the noise spectral density and BW is the bandwidth of the carrier. If the initial MSD is known,
then we have:
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If I is increased by X dB, then MSD(X) is given by
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[bookmark: _Hlk167363891]Using that approach, the following is proposed as a the PC2 MSD:
Table 7.3A.4-2a: Reference sensitivity exceptions and uplink/downlink configurations due to UL harmonic from a PC2 single Tx aggressor NR UL band for NR DL CA FR1 for UE not supporting Tx Diversity
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n71
	n2510,11
	5
	15
	8 (RBstart=0)
	5
	12.818.6
	NOTE 3
	UL3/DL1
direct-hit

	n71
	n2510,11
	5
	15
	8 (RBstart=0)
	40
	3.57.7
	NOTE 3
	UL3/DL1
direct-hit

	NOTE 10:	These requirements apply when the lower edge frequency of the 10 MHz, 15 MHz, or 20 MHz uplink channel in Band 71 is located at or below 668 MHz and the downlink channel in Band n25 is located with its upper edge at 1995 MHz.
NOTE 11:	These requirements apply when the lower edge frequency of the uplink channel in Band n71 is located at or below 668 MHz and the downlink channel in Band n25 is located with its upper edge at 1990 MHz.



[bookmark: _Toc536]5.4.2.4	Reference sensitivity requirements with PC2 on n71 with TxD
[bookmark: _Hlk167364110][TBD] Using the approach of [1] and assuming 9dB interference power imbalance, the following is proposed as a the dual-Tx PC2 MSD is proposed:

Table 7.3A.4-2a: Reference sensitivity exceptions and uplink/downlink configurations due to UL harmonic from a PC2 aggressor NR UL band for NR DL CA FR1 for UE supporting Tx Diversity
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n71
	n2510,11
	5
	15
	8 (RBstart=0)
	5
	17.0
	NOTE 3
	UL3/DL1
direct-hit

	n71
	n2510,11
	5
	15
	8 (RBstart=0)
	40
	4.1
	NOTE 3
	UL3/DL1
direct-hit

	NOTE 10:	These requirements apply when the lower edge frequency of the 10 MHz, 15 MHz, or 20 MHz uplink channel in Band 71 is located at or below 668 MHz and the downlink channel in Band n25 is located with its upper edge at 1995 MHz.
NOTE 11:	These requirements apply when the lower edge frequency of the uplink channel in Band n71 is located at or below 668 MHz and the downlink channel in Band n25 is located with its upper edge at 1990 MHz.



[bookmark: _Toc7621]5.5	CA_n41A-n71A
[bookmark: _Toc29766]5.5.1	UE maximum output power
Table 5.5A.3.1-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (two bands)
	NR CA configuration
	Uplink CA configuration or single uplink carrier10
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	CA_n41A-n71A
	n418,9
n718
CA_n41A-n71A8, 13, 14
	n41
	10, 15, 20, 40, 50, 60, 80, 90, 100
	0

	
	
	n71
	5, 10, 15, 20
	

	
	
	n41
	10, 15, 20, 30, 40, 50, 60, 70, 80, 90, 100
	1

	
	
	n71
	5, 10, 15, 20
	

	
	
	n41
	n41 channel bandwidths in Table 5.3.5-1
	4 and 5

	
	
	n71
	n71 channel bandwidths in Table 5.3.5-1
	



NOTE 8:	Minimum requirements for Power Class 2 are applicable for this uplink combination with 1Tx antenna connector in each band or single uplink carrier with up to 2Tx antenna connectors in this downlink/uplink combination
NOTE 10: 	Only single uplink carriers with power class other than PC3 are listed.

[bookmark: _Toc13207]5.5.2	Reference sensitivity requirements 
[bookmark: _Toc11992]5.5.2.0	General
For PC2, CA_ n41A-n71A has harmonic MSD for UL n71. This section will examine the existing PC3 MSD and propose MSD for PC2 FDD. 
[bookmark: _Toc19566]5.5.2.1	Reference sensitivity requirements with PC2 on n71 without TxD
For CA_n25-n71, this is the configuration and MSD for UL n71 with PC3
Table 7.3A.4-1: Reference sensitivity exceptions and uplink/downlink configurations due to UL harmonic from a PC3 aggressor NR UL band for NR DL CA FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n71
	n41
	5
	15
	16 (RBstart=0)
	10
	10.8
	NOTE 4
	UL4/DL1
direct-hit

	n71
	n41
	5
	15
	25 (RBstart=0)
	100
	1.4
	NOTE 4
	UL4/DL1
direct-hit



For PC3 MSD we have N+IPC3. For PC2 MSD we have N+IPC2. So, for PC2 compared to PC3, I increases by harmonic order * 3 dB or 12 dB. For our other PC2 and PC1.5 MSD analysis we have been using the following approach:
MSD due to interference power I is given by:
[image: ]where N is the noise spectral density and BW is the bandwidth of the carrier. If the initial MSD is known,
then we have:
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If I is increased by X dB, then MSD(X) is given by
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Using that approach, the following is proposed as a the PC2 MSD:
Table 7.3A.4-2a: Reference sensitivity exceptions and uplink/downlink configurations due to UL harmonic from a PC2 aggressor NR UL band for NR DL CA FR1 for UE not supporting Tx Diversity
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n71
	n41
	5
	15
	16 (RBstart=0)
	10
	13.622.4
	NOTE 4
	UL4/DL1
direct-hit

	n71
	n41
	5
	15
	25 (RBstart=0)
	100
	2.58.5
	NOTE 4
	UL4/DL1
direct-hit



[bookmark: _Toc21708]5.5.2.2	Reference sensitivity requirements with PC2 on n71 with TxD
Using the approach of [1] and assuming 9dB interference power imbalance, the following is proposed as a the dual-Tx PC2 MSD is proposed:
[TBD].
Table 7.3A.4-2a: Reference sensitivity exceptions and uplink/downlink configurations due to UL harmonic from a PC2 aggressor NR UL band for NR DL CA FR1 for UE not supporting Tx Diversity
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n71
	n41
	5
	15
	16 (RBstart=0)
	10
	17.8
	NOTE 4
	UL4/DL1
direct-hit

	n71
	n41
	5
	15
	25 (RBstart=0)
	100
	3.4
	NOTE 4
	UL4/DL1
direct-hit



[bookmark: _Toc10942] 5.6	CA_n66A-n77A
[bookmark: _Toc25721]5.6.1	UE maximum output power
Table 5.5A.3.1-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (two bands)
	NR CA configuration
	Uplink CA configuration or single uplink carrier10
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	CA_n66A-n77A

	n668
n778,9
CA_n66A-n77A8
	n66
	5, 10, 15, 20, 40
	0

	
	
	n77
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	
	
	n66
	5, 10, 15, 20, 25, 30, 40
	1

	
	
	n77
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	
	
	n66
	n66 channel bandwidths in Table 5.3.5-1
	4 and 5

	
	
	n77
	n77 channel bandwidths in Table 5.3.5-1
	



NOTE 8:	Minimum requirements for Power Class 2 are applicable for this uplink combination with 1Tx antenna connector in each band or single uplink carrier with up to 2Tx antenna connectors in this downlink/uplink combination
NOTE 10: 	Only single uplink carriers with power class other than PC3 are listed.

[bookmark: _Toc10885]5.6.2	Reference sensitivity requirements 
[bookmark: _Toc19671]5.6.2.0	General
For PC2, CA_ n66A-n77A has harmonic MSD for UL n66. This section will examine the existing PC3 MSD and propose MSD for PC2 FDD. 
[bookmark: _Toc24045]5.6.2.1	Reference sensitivity requirements with PC2 on n66 without TxD
For CA_n66-n77, this is the configuration and MSD for UL n66 with PC3
Table 7.3A.4-1: Reference sensitivity exceptions and uplink/downlink configurations due to UL harmonic from a PC3 aggressor NR UL band for NR DL CA FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n66
	n77
	5
	15
	25 (RBstart=0)
	10
	23.9
	NOTE 2
	UL2/DL1
direct-hit

	n66
	n77
	20
	15
	100 (RBstart=0)
	100
	13.8
	NOTE 2
	UL2/DL1
direct-hit

	n66
	n77
	5
	15
	25 (RBstart=0)
	10
	1.1
	NOTE 6
	UL2/DL1
near-miss



For PC3 MSD we have N+IPC3. For PC2 MSD we have N+IPC2. So, for PC2 compared to PC3, I increases by harmonic order * 3 dB or 6 dB. For our other PC2 and PC1.5 MSD analysis we have been using the following approach:
MSD due to interference power I is given by:
[image: ]where N is the noise spectral density and BW is the bandwidth of the carrier. If the initial MSD is known,
then we have:
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If I is increased by X dB, then MSD(X) is given by
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Using that approach, the following is proposed as a the PC2 MSD:
Table 7.3A.4-2a: Reference sensitivity exceptions and uplink/downlink configurations due to UL harmonic from a PC2 single Tx aggressor NR UL band for NR DL CA FR1 for UE not supporting Tx Diversity
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n66
	n77
	5
	15
	25 (RBstart=0)
	10
	269.9
	NOTE 2
	UL2/DL1
direct-hit

	n66
	n77
	20
	15
	100 (RBstart=0)
	100
	169.7
	NOTE 2
	UL2/DL1
direct-hit

	n66
	n77
	5
	15
	25 (RBstart=0)
	10
	2.03.3
	NOTE 6
	UL2/DL1
near-miss



[bookmark: _Toc569]5.6.2.2	Reference sensitivity requirements with PC2 on n66 with TxD
Using the approach of [1] and assuming 9dB interference power imbalance, the following is proposed as a the dual-Tx PC2 MSD is proposed:
[TBD]. 
Table 7.3A.4-2a: Reference sensitivity exceptions and uplink/downlink configurations due to UL harmonic from a PC2 aggressor NR UL band for NR DL CA FR1 for UE supporting Tx Diversity
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n66
	n77
	5
	15
	25 (RBstart=0)
	10
	31.9
	NOTE 2
	UL2/DL1
direct-hit

	n66
	n77
	20
	15
	100 (RBstart=0)
	100
	20.8
	NOTE 2
	UL2/DL1
direct-hit

	n66
	n77
	5
	15
	25 (RBstart=0)
	10
	3.1
	NOTE 6
	UL2/DL1
near-miss




[bookmark: _Toc4002]5.7	CA_n71A-n77A
[bookmark: _Toc13743]5.7.1	UE maximum output power
Table 5.5A.3.1-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (two bands)
	NR CA configuration
	Uplink CA configuration or single uplink carrier10
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	CA_n71A-n77A
	n778, 9
CA_n71A-n77A8
	n71
	5, 10, 15, 20
	0

	
	
	n77
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	
	
	n71
	n71 channel bandwidths in Table 5.3.5-1
	4 and 5

	
	
	n77
	n77 channel bandwidths in Table 5.3.5-1
	



NOTE 8:	Minimum requirements for Power Class 2 are applicable for this uplink combination with 1Tx antenna connector in each band or single uplink carrier with up to 2Tx antenna connectors in this downlink/uplink combination
NOTE 10: 	Only single uplink carriers with power class other than PC3 are listed.

[bookmark: _Toc24866]5.7.2	Reference sensitivity requirements 
[bookmark: _Toc11434]5.7.2.0	General
For PC2, CA_ n71A-n77A has harmonic MSD for UL n71. This section will examine the existing PC3 MSD and propose MSD for PC2 FDD. 
[bookmark: _Toc11354]5.7.2.1	Reference sensitivity requirements with PC2 on n71 without TxD
The MSD for CA_n71-n77 is missing. CA_n71-n77 should reuse the MSD for CA_n71-n78 for UL n71 with PC3.
Table 7.3A.4-1: Reference sensitivity exceptions and uplink/downlink configurations due to UL harmonic from a PC3 aggressor NR UL band for NR DL CA FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n71
	n77
	5
	15
	10 (RBstart=0)
	10
	10.4
	NOTE 5
	UL5/DL1
direct-hit

	n71
	n78
	5
	15
	10 (RBstart=0)
	10
	10.4
	NOTE 5
	UL5/DL1
direct-hit



For PC3 MSD we have N+IPC3. For PC2 MSD we have N+IPC2. So, for PC2 compared to PC3, I increases by harmonic order * 3 dB or 15 dB. For our other PC2 and PC1.5 MSD analysis we have been using the following approach:
MSD due to interference power I is given by:
[image: ]where N is the noise spectral density and BW is the bandwidth of the carrier. If the initial MSD is known,
then we have:
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If I is increased by X dB, then MSD(X) is given by
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Using that approach, the following is proposed as a the PC2 MSD:
Table 7.3A.4-2a: Reference sensitivity exceptions and uplink/downlink configurations due to UL harmonic from a PC2 single Tx aggressor NR UL band for NR DL CA FR1 for UE not supporting Tx Diversity
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n71
	n77
	5
	15
	10 (RBstart=0)
	10
	13.225.0
	NOTE 5
	UL5/DL1
direct-hit



[bookmark: _Toc25247]5.7.2.2	Reference sensitivity requirements with PC2 on n71 with TxD
Using the approach of [1] and assuming 9dB interference power imbalance, the following is proposed as a the dual-Tx PC2 MSD is proposed:
[TBD]. 
Table 7.3A.4-2a: Reference sensitivity exceptions and uplink/downlink configurations due to UL harmonic from a PC2 aggressor NR UL band for NR DL CA FR1 for UE supporting Tx Diversity
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n71
	n77
	5
	15
	10 (RBstart=0)
	10
	17.4
	NOTE 5
	UL5/DL1
direct-hit




5.8	CA_n41A-n66A
5.8.1	UE maximum output power
Table 5.5A.3.1-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (two bands)
	NR CA configuration
	Uplink CA configuration or single uplink carrier10
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	CA_n41A-n66A13,14
	n418,9
n668
CA_n41A-n66A8, 13,14
	n41
	10, 15, 20, 40, 50, 60, 80, 90, 100
	0

	
	
	n66
	5, 10, 15, 20, 40
	

	
	
	n41
	10, 15, 20, 30, 40, 50, 60, 80, 90, 100
	1

	
	
	n66
	5, 10, 15, 20, 25, 30, 40
	

	
	
	n41
	n41 channel bandwidths in Table 5.3.5-1
	4 and 5

	
	
	n66
	n66 channel bandwidths in Table 5.3.5-1
	



NOTE 8:	Minimum requirements for Power Class 2 are applicable for this uplink combination with 1Tx antenna connector in each band or single uplink carrier with up to 2Tx antenna connectors in this downlink/uplink combination
NOTE 10: 	Only single uplink carriers with power class other than PC3 are listed.

5.8.2	Reference sensitivity requirements 
5.8.2.0	General
For PC3, CA_ n41A-n66A has no cross band isolation MSD for UL n66. This section proposes MSD for PC2 FDD. 
5.8.2.1	Reference sensitivity requirements with PC2 on n66 without TxD
For CA_ n41A-n66A, this would be the configuration and MSD for UL n66 with PC3. It has been proposed to use 0.4 dB MSD for PC3.
Table 7.3A.6-1: Reference sensitivity exceptions (MSD) and uplink/downlink configurations due to cross band isolation from a PC3 aggressor NR UL band for NR CA FR1
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	[bookmark: _Hlk163249241]n66
	n41
	1760
	40
	15
	216 (RBstart=0)
	2501
	10
	0.42
	>ACLR2



For PC3 MSD we have N+IPC3. For PC2 MSD we have N+IPC2. So, for PC2 compared to PC3, I increases by 3 dB. For our other PC2 and PC1.5 MSD analysis we have been using the following approach:
MSD due to interference power I is given by:
[image: ]where N is the noise spectral density and BW is the bandwidth of the carrier. If the initial MSD is known,
then we have:
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If I is increased by X dB, then MSD(X) is given by
[image: A picture containing logo

Description automatically generated]
[image: A picture containing control panel

Description automatically generated]
[image: ]
[bookmark: _Hlk167363392]Using that approach, the following is proposed as a the PC2 MSD:
Table 7.3A.6-1a: Reference sensitivity exceptions (MSD) and uplink/downlink configurations due to cross band isolation from a PC2 single Tx aggressor NR UL band for NR CA FR1
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n66
	n41
	1760
	40
	15
	216 (RBstart=0)
	2501
	10
	0.84
	>ACLR2

	NOTE 1:	Applicable only when harmonic mixing MSD for this combination is not applied.
NOTE 2:	Void
NOTE 3:	The requirements only apply for UEs supporting inter-band carrier aggregation with simultaneous Rx/Tx capability. Simultaneous Rx/Tx capability does not apply for UEs supporting band n78 with a n77 implementation.
NOTE 4:	Void
NOTE 5:	The MSD exceptions are applicable to the case that interference of UL band 3rd order IMD product falls into the affected DL channels.



5.8.2.2	Reference sensitivity requirements with PC2 on n66 with TxD
[TBD] Based on discussions at RAN4#111, the following is proposed as a the PC2 2Tx MSD:
Table 7.3A.6-1a: Reference sensitivity exceptions (MSD) and uplink/downlink configurations due to cross band isolation from a 2Tx PC2 aggressor NR UL band for NR CA FR1
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n66
	n41
	1760
	40
	15
	216 (RBstart=0)
	2501
	10
	1.0
	>ACLR2

	NOTE 1:	Applicable only when harmonic mixing MSD for this combination is not applied.
NOTE 2:	Void
NOTE 3:	The requirements only apply for UEs supporting inter-band carrier aggregation with simultaneous Rx/Tx capability. Simultaneous Rx/Tx capability does not apply for UEs supporting band n78 with a n77 implementation.
NOTE 4:	Void
NOTE 5:	The MSD exceptions are applicable to the case that interference of UL band 3rd order IMD product falls into the affected DL channels.



5.9	CA_n71A-n85A
5.9.1	UE maximum output power
Table 5.5A.3.1-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (two bands)
	NR CA configuration
	Uplink CA configuration or single uplink carrier10
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	CA_n71A-n85A
	n718
	n71
	See n71 channel bandwidths in Table 5.3.5-1
	4 and 5

	
	
	n85
	See n85 channel bandwidths in Table 5.3.5-1
	



NOTE 8:	Minimum requirements for Power Class 2 are applicable for this uplink combination with 1Tx antenna connector in each band or single uplink carrier with up to 2Tx antenna connectors in this downlink/uplink combination
NOTE 10: 	Only single uplink carriers with power class other than PC3 are listed.

5.9.2	Reference sensitivity requirements 
5.9.2.0	General
For PC3, CA_ n71A-n85A has cross band isolation MSD for UL n71. This section will examine the existing PC3 MSD and propose MSD for PC2 FDD. 
5.9.2.1	Reference sensitivity requirements with PC2 on n71 without TxD
For CA_ n71A-n85A, this is the configuration and MSD for UL n71 with PC3
Table 7.3A.6-1: Reference sensitivity exceptions (MSD) and uplink/downlink configurations due to cross band isolation from a PC3 aggressor NR UL band for NR CA FR1
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n71
	n85
	688
	20
	15
	20 (RBstart=86)
	730.5
	5
	8.26
	ACLR2

	n71
	n85
	680.5
	35
	15
	20 (Rbstart=168)
	730.5
	5
	237
	ACLR1



For PC3 MSD we have N+IPC3. For PC2 MSD we have N+IPC2. So, for PC2 compared to PC3, I increases by 3 dB. For our other PC2 and PC1.5 MSD analysis we have been using the following approach:
MSD due to interference power I is given by:
[image: ]where N is the noise spectral density and BW is the bandwidth of the carrier. If the initial MSD is known,
then we have:
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If I is increased by X dB, then MSD(X) is given by
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Using that approach, the following is proposed as a the PC2 MSD:
Table 7.3A.6-1a: Reference sensitivity exceptions (MSD) and uplink/downlink configurations due to cross band isolation from a PC2 aggressor NR UL band for NR CA FR1
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n71
	n85
	688
	20
	15
	20 (RBstart=86)
	730.5
	5
	10.9x
	ACLR2

	n71
	n85
	680.5
	35
	15
	20 (Rbstart=168)
	730.5
	5
	26y
	ACLR1

	NOTE 1:	Applicable only when harmonic mixing MSD for this combination is not applied.
NOTE 2:	Void
NOTE 3:	The requirements only apply for UEs supporting inter-band carrier aggregation with simultaneous Rx/Tx capability. Simultaneous Rx/Tx capability does not apply for UEs supporting band n78 with a n77 implementation.
NOTE x:	Applicable to UE not supporting n71 optional maximum symmetrical UL/DL channel bandwidth
NOTE y:	Applicable to UE supporting n71 optional maximum symmetrical UL/DL channel bandwidth



5.9.2.2	Reference sensitivity requirements with PC2 on n71 with TxD
[TBD] R4-2407156 documented the guidelines for FDD PC2 MSD but the results did not apply to cross-band isolation MSD. So based on a proposal in R4-2407580, the following is proposed for n71 PC2 MSD with 2Tx:
Table 7.3A.6-1a: Reference sensitivity exceptions (MSD) and uplink/downlink configurations due to cross band isolation from a PC2 aggressor NR UL band for NR CA FR1 with transmit diversity
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n71
	n85
	688
	20
	15
	20 (RBstart=86)
	730.5
	5
	15.9x
	ACLR2

	n71
	n85
	680.5
	35
	15
	20 (Rbstart=168)
	730.5
	5
	32.3y
	ACLR1

	NOTE 1:	Applicable only when harmonic mixing MSD for this combination is not applied.
NOTE 2:	Void
NOTE 3:	The requirements only apply for UEs supporting inter-band carrier aggregation with simultaneous Rx/Tx capability. Simultaneous Rx/Tx capability does not apply for UEs supporting band n78 with a n77 implementation.
NOTE x:	Applicable to UE not supporting n71 optional maximum symmetrical UL/DL channel bandwidth
NOTE y:	Applicable to UE supporting n71 optional maximum symmetrical UL/DL channel bandwidth



<Unchanged sections omitted>
[bookmark: _Toc19942]6.2	CA_n25(2A)
[bookmark: _Toc23874]6.2.1	UE maximum output power

Table 5.5A.2-1: NR CA configurations and bandwidth combination sets defined for intra-band non-contiguous CA
	NR CA Configuration
	Uplink CA Configurations or single uplink carrier5
	Channel bandwidths for carrier
(MHz)
	Channel bandwidths for carrier
(MHz)
	Channel bandwidths for carrier
(MHz)
	Channel bandwidths for carrier
(MHz)
	Maximum
Aggregated bandwidth
(MHz)
	Bandwidth combination set

	CA_n25(2A)
	n253
	5, 10, 15, 20
	5, 10, 15, 20
	
	
	40
	0

	
	
	5, 10, 15, 20, 25, 30, 40
	5, 10, 15, 20, 25, 30, 40
	
	
	60
	1

	
	
	See n25 channel bandwidths in Table 5.3.5-1 for each carrier
	
	
	60
	4 and 5

	NOTE 3: 	Minimum requirements for Power Class 2 are applicable for this uplink combination or single uplink carrier in this downlink/uplink combination





[bookmark: _Toc2492]6.2.2	Reference sensitivity requirements 
[bookmark: _Toc16785]6.2.2.0	General
For PC2, CA_n25(2a) has self-interference for UL n25. This section will examine the existing PC3 MSD and propose MSD for PC2 FDD. 
[bookmark: _Toc15221]6.2.2.1	Reference sensitivity requirements with PC2 on n2571 without TxD
For CA_n25(2A), this is the configuration and MSD for UL n25 with PC3
Table 7.3A.2.2-1: Intra-band non-contiguous CA with one uplink configuration for reference sensitivity in FDD bands.
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
(LCRB)
	ΔRIBNC (dB)
	Duplex mode

	CA_n25(2A) 9
	15/15
	5MHz + 5MHz
	Wgap = 55.0
	105
	5.0
	FDD

	
	
	
	Wgap = 30.0
	25
	0.0
	

	CA_n25(2A) 10
CA_n25(3A)
	15/15
	40MHz + 5MHz
	Wgap = 20.0
	40 (RBstart = 176)
	[24.6] 8
	FDD



For PC3 MSD we have N+IPC3. For PC2 MSD we have N+IPC2. So, for PC2 compared to PC3, I increases by 3 dB. For our other PC2 and PC1.5 MSD analysis we have been using the following approach:
MSD due to interference power I is given by:
[image: ]where N is the noise spectral density and BW is the bandwidth of the carrier. If the initial MSD is known,
then we have:
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If I is increased by X dB, then MSD(X) is given by
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Using that approach, the following is proposed as a the PC2 MSD which would require a new table in 38.101-1:

Table 7.3A.2.2-1a: Intra-band non-contiguous CA with one PC2 uplink configuration for reference sensitivity in FDD bands without Transmit Diversity.
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
(LCRB)
	ΔRIBNC (dB)
	Duplex mode

	CA_n25(2A) 9
	15/15
	5MHz + 5MHz
	Wgap = 55.0
	105
	7.3
	FDD

	
	
	
	Wgap = 30.0
	25
	0.0
	

	CA_n25(2A) 10
CA_n25(3A)
	15/15
	40MHz + 5MHz
	Wgap = 20.0
	40 (RBstart = 176)
	[27.6] 8
	FDD



[bookmark: _Toc7698]6.2.2.2	Reference sensitivity requirements with PC2 on n25 with TxD
[TBD] R4-2407156 documented the guidelines for FDD PC2 MSD analysis. Based on that. The following is proposed for n71 PC2 MSD with 2Tx:
Table 7.3A.2.2-1a: Intra-band non-contiguous CA with one PC2 uplink configuration for reference sensitivity in FDD bands with Transmit Diversity.
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
(LCRB)
	ΔRIBNC (dB)
	Duplex mode

	CA_n25(2A) 9
	15/15
	5MHz + 5MHz
	Wgap = 55.0
	105
	10.0
	FDD

	
	
	
	Wgap = 30.0
	25
	0.0
	

	CA_n25(2A) 10
CA_n25(3A)
	15/15
	40MHz + 5MHz
	Wgap = 20.0
	40 (RBstart = 176)
	32.68
	FDD



image2.png
I/BW — 10MSD/10 ~1

N




image3.png
N +1+10%¥/1°/BW
MSD(X) = 10 * log10 | ———1———




image4.png
=10 * log10 (1 +10%/10 Uﬂ)
N




image5.png
=10 = log10 (1 +10%/10(1QMSD/10 _ 1))




image1.png
N +1/BW
MSD = 10 = log10 | ~———

1/BW
=10+1logl10| 1+




