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Introduction
[bookmark: _Hlk115189237]In RAN#100, new PC2 FDD bands n7, n14 and n70 have been added to the PC2 FDD WI [3]. Separately, a symmetrical 35MHz DL/UL configuration has been requested for n71 in the new band BW WI [4]. In this contribution we provide the PC2 1Tx and 2Tx RSDs for these bands and bandwidths based on measured data.
Discussion
Band n7 PC2 requirements
To provide RSDs for PC2 FDD in band n7 we have made 1Tx PC3, 1Tx PC2 and 2Tx PC2 measurements for all channel bandwidths. The 1Tx PC3 measurements are done so that the PC2 measurements can be calibrated to match the agreed PC3 REFSENS, which is the result of a compromise between multiple contributions from different companies and different times for the different CBW.

Based on this, we can calibrate and calculate the post-MRC MSD as shown in Table 1a for 5 to 25MHz CBW and Table 1b for the higher CBW.
Table 1a: Post MRC MSD calculations for 1Tx PC3, 1Tx PC2 and 2Tx PC2 for 5 to 25 MHz CBW in n7
	CBW/NRB
	[MHz]/#
	5
	25
	10
	52
	15
	79
	20
	106
	25
	133

	Meas Tx noise / transmitter noise floor
	[dBm/CBW]
	-70.4
	-63.5
	-60.1
	-60.3
	-56.7
	-58.5
	-54.3
	-57.2
	-51.7
	-56.2

	5MHz CBW scaled REFSENS
	[dBm/CBW]
	-98.0
	-94.8
	-93.0
	-91.7
	-90.7

	RX noise floor wo Tx noise: Main/Div
	[dBm/CBW]
	-94.0
	-94.0
	-90.8
	-90.8
	-89.0
	-89.0
	-87.7
	-87.7
	-86.7
	-86.7

	Tx-Rx / Tx-Ant duplexer isolation/rejection
	[dB]
	50
	46
	50
	46
	50
	46
	50
	46
	50
	46

	LNA to antenna insertion loss
	[dB]
	4
	4
	4
	4
	4

	Antenna isolation
	[dB]
	0
	10
	0
	10
	0
	10
	0
	10
	0
	10

	PC3 1Tx interference levels: Main/Div
	[dBm/CBW]
	-108.7
	-114.7
	-103.2
	-109.2
	-100.5
	-106.5
	-98.5
	-104.5
	-96.4
	-102.4

	noise degradation due to Tx noise: Main/Div
	[dB]
	0.1
	0.0
	0.2
	0.1
	0.3
	0.1
	0.3
	0.1
	0.4
	0.1

	REFSENS degradation after MRC
	cor [dB]
	0.2
	0.3
	0.3
	0.4
	0.5

	PC2 1Tx interference levels: Main/Div
	[dBm]
	-105.8
	-111.8
	-100.3
	-106.3
	-97.6
	-103.6
	-95.6
	-101.6
	-93.5
	-99.5

	noise degradation due to Tx noise: Main/Div
	[dB]
	0.3
	0.1
	0.5
	0.1
	0.6
	0.1
	0.7
	0.2
	0.8
	0.2

	REFSENS degradation after MRC
	cor [dB]
	0.3
	0.5
	0.6
	0.7
	0.9

	PC2 2Tx interference levels: direct/coupled
	[dBm]
	-105.8
	-105.8
	-100.3
	-100.3
	-97.6
	-97.6
	-95.6
	-95.6
	-93.5
	-93.5

	noise degradation due to Tx noise: Main/Div
	[dB]
	0.3
	0.3
	0.5
	0.5
	0.6
	0.6
	0.7
	0.7
	0.8
	0.8

	REFSENS degradation after MRC
	cor [dB]
	0.5
	0.9
	1.1
	1.2
	1.5

	PC3 Desense  TS 38.101-1 / Calculated
	[dB]
	0.0
	0.2
	0.0
	0.3
	0.0
	0.3
	-0.1
	0.4
	0.0
	0.5

	PC2 1Tx/2Tx REFSENS degradation
	[dB]
	0.3
	0.5
	0.5
	0.9
	0.6
	1.1
	0.7
	1.2
	0.9
	1.5


Table 1b: Post MRC MSD calculations for 1Tx PC3, 1Tx PC2 and 2Tx PC2 for 30 to 50 MHz CBW in n7
	CBW/NRB
	[MHz]/#
	30
	160
	35
	188
	40
	216
	50
	270

	Meas Tx noise /  transmitter noise floor
	[dBm/CBW]
	-52.1
	-55.4
	-50.6
	-54.7
	-50.8
	-54.1
	-32.2
	-53.1

	5MHz CBW scaled REFSENS
	[dBm/CBW]
	-89.9
	-89.2
	-88.6
	-87.7

	RX noise floor wo Tx noise: Main/Div
	[dBm/CBW]
	-85.9
	-85.9
	-85.2
	-85.2
	-84.6
	-84.6
	-83.7
	-83.7

	Tx-Rx / Tx-Ant duplexer isolation/rejection
	[dB]
	50
	46
	50
	46
	50
	46
	50
	46

	LNA to antenna insertion loss
	[dB]
	4
	4
	4
	4

	Antenna isolation
	[dB]
	0
	10
	0
	10
	0
	10
	0
	10

	PC3 1Tx interference levels: Main/Div
	[dBm/CBW]
	-96.4
	-102.4
	-95.2
	-101.2
	-95.1
	-101.1
	-78.2
	-84.2

	noise degradation due to Tx noise: Main/Div
	[dB]
	0.4
	0.1
	0.4
	0.1
	0.4
	0.1
	6.6
	2.8

	REFSENS degradation after MRC
	cor [dB]
	0.4
	0.5
	0.4
	6.2

	PC2 1Tx interference levels: Main/Div
	[dBm]
	-93.5
	-99.5
	-92.3
	-98.3
	-92.2
	-98.2
	-75.3
	-81.3

	noise degradation due to Tx noise: Main/Div
	[dB]
	0.7
	0.2
	0.8
	0.2
	0.7
	0.2
	9.0
	4.4

	REFSENS degradation after MRC
	cor [dB]
	0.8
	0.9
	0.8
	8.2

	PC2 2Tx interference levels: direct/coupled
	[dBm]
	-93.5
	-93.5
	-92.3
	-92.3
	-92.2
	-92.2
	-75.3
	-75.3

	noise degradation due to Tx noise: Main/Div
	[dB]
	0.7
	0.7
	0.8
	0.8
	0.7
	0.7
	8.9
	8.9

	REFSENS degradation after MRC
	cor [dB]
	1.3
	1.4
	1.3
	11.7

	PC3 Desense  TS 38.101-1 / Calculated
	[dB]
	0.0
	0.4
	0.0
	0.5
	0.0
	0.4
	6.2
	6.2

	PC2 1Tx/2Tx REFSENS degradation
	[dB]
	0.8
	1.3
	0.9
	1.4
	0.8
	1.3
	2.1
	5.5



Observations:
· For 1Tx PC3, only the 50MHz CBW REFSENS includes self desense in the agreed values in 38.101-1
· Based on our calculations, for 1Tx PC2, the MSD values are slightly higher than for the 1Tx PC3 case up to 40MHz but significant MSD occurs for 50MHz CBW
· 2Tx PC2 RSD shows slightly higher MSD for up to 40MHz and significant MSD at 50MHz.

Based on the calculated MSD, we can deduct the 1Tx and 2Tx PC2 RSDs that are proposed below.

Proposal on band n7 RSD: 1Tx and 2Tx RSDs in below tables can be captured in 38.101-1.
Table 2a: Reference Sensitivity Degradation from PC3 to PC2 for FDD bands for UE not supporting Tx Diversity
	Operating Band
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30 MHz (dB)
	35 MHz (dB)
	40
MHz
(dB)
	45 MHz (dB)
	50
MHz
(dB)

	n7
	0.3
	0.5
	0.6
	0.7
	0.9
	0.9
	0.9
	0.9
	-
	2.1


Table 2b: Reference Sensitivity Degradation from PC3 to PC2 for FDD bands for UE supporting Tx Diversity
	Operating Band
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30 MHz (dB)
	35 MHz (dB)
	40
MHz
(dB)
	45 MHz (dB)
	50
MHz
(dB)

	n7
	0.5
	0.9
	1.1
	1.2
	1.4
	1.4
	1.4
	1.4
	-
	5.5



Beyond the RSD, n7 is subject to NS_46 that is specific to this band and corresponds to the protection of band 38. At the moment,  we have not had time to perform PC2 measurements for NS_46, but since there is a specified A-MPR up to 10dB for PC3, it is likely that a larger A-MPR is needed for PC2 as the requirement is an absolute power OOB emission in the duplex gap.

Proposal on NS_46: In order to complete n7 for PC2 FDD, NS_46 PC2 A-MPR should be specified.
Band n14 PC2 requirements
To provide RSDs for PC2 FDD in band n14 we performed 1Tx PC3, 1Tx PC2 and 2Tx PC2 measurement for 5 and 10MHz channel bandwidths. The 1Tx PC3 measurements are performed so that the PC2 measurements can be calibrated to match the agreed PC3 REFSENS, which is the result of the compromise between multiple contributions from different companies.

Based on this, we can calibrate and calculate the post-MRC MSD as shown in Table 3.
Table 3: Post MRC MSD calculations for 1Tx PC3, 1Tx PC2 and 2Tx PC2 for 5 and 10MHz CBW in n14
	CBW/NRB
	[MHz]/#
	5
	25
	10
	52

	Meas Tx noise /  transmitter noise floor
	[dBm/CBW]
	-62.1
	-63.5
	-55.5
	-60.3

	5MHz CBW scaled REFSENS
	[dBm/CBW]
	-97.0
	-93.8

	RX noise floor wo Tx noise: Main/Div
	[dBm/CBW]
	-93.0
	-93.0
	-89.8
	-89.8

	Tx-Rx / Tx-Ant duplexer isolation/rejection
	[dB]
	50
	46
	50
	46

	LNA to antenna insertion loss
	[dB]
	4
	4

	Antenna isolation
	[dB]
	0
	10
	0
	10

	PC3 1Tx interference levels: Main/Div
	[dBm/CBW]
	-105.7
	-111.7
	-100.2
	-106.2

	noise degradation due to Tx noise: Main/Div
	[dB]
	0.2
	0.1
	0.4
	0.1

	REFSENS degradation after MRC
	cor [dB]
	0.3
	0.4

	PC2 1Tx interference levels: Main/Div
	[dBm]
	-104.1
	-110.1
	-97.5
	-103.5

	noise degradation due to Tx noise: Main/Div
	[dB]
	0.3
	0.1
	0.7
	0.2

	REFSENS degradation after MRC
	cor [dB]
	0.4
	0.8

	PC2 2Tx interference levels: direct/coupled
	[dBm]
	-102.8
	-102.8
	-97.3
	-97.3

	noise degradation due to Tx noise: Main/Div
	[dB]
	0.4
	0.4
	0.7
	0.7

	REFSENS degradation after MRC
	cor [dB]
	0.8
	1.3

	PC3 Desense  TS 38.101-1 / Calculated
	[dB]
	0.0
	0.3
	0.0
	0.4

	PC2 1Tx/2Tx REFSENS degradation
	[dB]
	0.4
	0.8
	0.8
	1.3



Based on the calculated MSD we can deduct the 1Tx and 2Tx PC2 RSDs that are proposed below.

Proposal on band n14 RSD: 1Tx and 2Tx RSDs in below tables can be captured in 38.101-1.
Table 4a: Reference Sensitivity Degradation from PC3 to PC2 for FDD bands for UE not supporting Tx Diversity
	Operating Band
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30 MHz (dB)
	35 MHz (dB)
	40
MHz
(dB)
	45 MHz (dB)
	50
MHz
(dB)

	n14
	0.4
	0.8
	-
	-
	-
	-
	-
	-
	-
	-


Table 4b: Reference Sensitivity Degradation from PC3 to PC2 for FDD bands for UE supporting Tx Diversity
	Operating Band
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30 MHz (dB)
	35 MHz (dB)
	40
MHz
(dB)
	45 MHz (dB)
	50
MHz
(dB)

	n14
	0.8
	1.3
	-
	-
	-
	-
	-
	-
	-
	-



Beyond the RSD, n14 is subject to NS_06 that is also applicable to band n85 that is also requested for PC2 operation. At the moment, we have not had time to perform PC2 measurements for NS_06, but since there is specified A-MPR up to 8.5dB for PC1 and no A-MPR for PC3, it is uncertain if some A-MPR is needed for PC2 as the requirement is a specific SEM mask in absolute power.

Proposal on NS_06: In order to complete n14 and n85 for PC2 FDD, NS_06 PC2 A-MPR should be evaluated.
Band n70 PC2 requirements
Like band n1 and n66, the band n70 benefits from a large duplex distance of 300MHz and with only up to 25MHz CBW, there is no impact of the transmitter noise to the DL channels and the PC3 REFSENS includes no desense. For PC2, this large duplex distance still results in the transmitter noise not affecting the downlink and thus both 1Tx and 2Tx RSD are 0dB.

Proposal on band n70 RSD: 1Tx and 2Tx RSDs are 0dB and below tables can be captured in 38.101-1.
Table 5a: Reference Sensitivity Degradation from PC3 to PC2 for FDD bands for UE not supporting Tx Diversity
	Operating Band
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30 MHz (dB)
	35 MHz (dB)
	40
MHz
(dB)
	45 MHz (dB)
	50
MHz
(dB)

	n70
	0
	0
	0
	0
	0
	-
	-
	-
	-
	-


[bookmark: OLE_LINK2]Table 5b: Reference Sensitivity Degradation from PC3 to PC2 for FDD bands for UE supporting Tx Diversity
	Operating Band
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30 MHz (dB)
	35 MHz (dB)
	40
MHz
(dB)
	45 MHz (dB)
	50
MHz
(dB)

	n70
	0
	0
	0
	0
	0
	-
	-
	-
	-
	-



Beyond the RSD, n70 is subject to NS_03 like n2, n25 and n66 that have already been requested for PC2. At this time, we have not performed PC2 measurements for NS_03, but since there is a specified A-MPR for outer allocations for PC3 it is likely that a larger A-MPR is needed for PC2 as the requirement is a SEM mask in absolute power.

Proposal on NS_03: In order to complete n2, n25, n66 and n70 for PC2 FDD, NS_03 PC2 A-MPR should be specified.
Band n71 35MHz UL PC2 requirements
In RAN4#107 we submitted input on the 25, 30 and 35MHz PC3 REFSENS and PC2 RSDs in [1]. At that time only the PC3 REFSENS for 25 and 30MHz symmetrical DL/UL were agreed upon as the 35MHz input was an anticipation of the proponent request in RAN#100, related PC2 RSDs were discussed but not agreed.

In this meeting, we have a contribution [2] providing the n71 PC3 REFSENS for 35MHz symmetrical DL/UL and re-evaluated 25, 30 and 35MHz PC2 RSDs based on measurements. In order to settle on the PC2 RSDs for 25, 30 and 35MHz RSDs, we first need the PC3 REFSENS. We have provided our proposals in the new CBW WI and for information the proposed PC2 RSDs are copied here:

For information: Proposal on 25, 30 and 35MHz PC2 RSD: Yellow highlighted values in Table 6a and 6b below. 
The blue highlighted values are for reference and are determined within the PC2 FDD WI for the DL/UL configurations with the UL CBW limited to 20MHz. To avoid CR overlap we suggest that all RSDs are captured and agreed in the PC2 FDD WI TP. However, since RSD is based on REFSENS agreement, there is a dependency to the new CBW WI for the 35MHz case.

[bookmark: _Hlk134613210]Table 6a: Reference Sensitivity Degradation from PC3 to PC2 for n71 for UE not supporting Tx Diversity
	Operating Band
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30 MHz (dB)
	35 MHz (dB)
	40
MHz
(dB)
	45 MHz (dB)
	50
MHz
(dB)

	n71
	[0.5] 

	[0.9] 

	[0.9] 

	[2.2] 

	[2.4] 2
3.73
	[2.5] 2
3.83
	[2.9] 2
3.83
	-
	-
		-

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 2:	Applies to UEs that support a maximum uplink BW of 20 MHz in this band.
NOTE 3:	Applies to UEs that support optional symmetric UL/DL for this BW.


Table 6b: Reference Sensitivity Degradation from PC3 to PC2 for n71 for UE supporting Tx Diversity
	Operating Band
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30 MHz (dB)
	35 MHz (dB)
	40
MHz
(dB)
	45 MHz (dB)
	50
MHz
(dB)

	n71
	[1.1 

	[1.1 

	[1.7] 

	[5.5] 

	[5.9] 2
5.83
	[6.2] 2
6.23
	[6.5] 2
6.23
	-
	-
	-

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2G.4
NOTE 2:	Applies to UEs that support a maximum uplink BW of 20 MHz in this band.
NOTE 3:	Applies to UEs that support optional symmetric UL/DL for this BW.


Conclusions
In this contribution, we presented our PC2 Tx noise measurements and calculated RSDs for n7, n14, n17 and n71 35MHz cases and made the following proposals:

For band n7:

Proposal on band n7 RSD: 1Tx and 2Tx RSDs in below tables can be captured in 38.101-1.
Table 2a: Reference Sensitivity Degradation from PC3 to PC2 for FDD bands for UE not supporting Tx Diversity
	Operating Band
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30 MHz (dB)
	35 MHz (dB)
	40
MHz
(dB)
	45 MHz (dB)
	50
MHz
(dB)

	n7
	0.3
	0.5
	0.6
	0.7
	0.9
	0.9
	0.9
	0.9
	-
	2.1


Table 2b: Reference Sensitivity Degradation from PC3 to PC2 for FDD bands for UE supporting Tx Diversity
	Operating Band
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30 MHz (dB)
	35 MHz (dB)
	40
MHz
(dB)
	45 MHz (dB)
	50
MHz
(dB)

	n7
	0.5
	0.9
	1.1
	1.2
	1.4
	1.4
	1.4
	1.4
	-
	5.5



Proposal on NS_46: In order to complete n7 for PC2 FDD, NS_46 PC2 A-MPR should be specified.

For band n14:

Proposal on band n14 RSD: 1Tx and 2Tx RSDs in below tables can be captured in 38.101-1.
Table 4a: Reference Sensitivity Degradation from PC3 to PC2 for FDD bands for UE not supporting Tx Diversity
	Operating Band
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30 MHz (dB)
	35 MHz (dB)
	40
MHz
(dB)
	45 MHz (dB)
	50
MHz
(dB)

	n14
	0.4
	0.8
	-
	-
	-
	-
	-
	-
	-
	-


Table 4b: Reference Sensitivity Degradation from PC3 to PC2 for FDD bands for UE supporting Tx Diversity
	Operating Band
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30 MHz (dB)
	35 MHz (dB)
	40
MHz
(dB)
	45 MHz (dB)
	50
MHz
(dB)

	n14
	0.8
	1.3
	-
	-
	-
	-
	-
	-
	-
	-



Proposal on NS_06: In order to complete n14 and n85 for PC2 FDD, NS_06 PC2 A-MPR should be evaluated.

For band n70:

Proposal on band n70 RSD: 1Tx and 2Tx RSDs are 0dB and below tables can be captured in 38.101-1.
Table 5a: Reference Sensitivity Degradation from PC3 to PC2 for FDD bands for UE not supporting Tx Diversity
	Operating Band
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30 MHz (dB)
	35 MHz (dB)
	40
MHz
(dB)
	45 MHz (dB)
	50
MHz
(dB)

	n70
	0
	0
	0
	0
	0
	-
	-
	-
	-
	-


Table 5b: Reference Sensitivity Degradation from PC3 to PC2 for FDD bands for UE supporting Tx Diversity
	Operating Band
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30 MHz (dB)
	35 MHz (dB)
	40
MHz
(dB)
	45 MHz (dB)
	50
MHz
(dB)

	n70
	0
	0
	0
	0
	0
	-
	-
	-
	-
	-



Proposal on NS_03: In order to complete n2, n25, n66 and n70 for PC2 FDD, NS_03 PC2 A-MPR should be specified.

For information on band n71 input in the new CBW WI:

For information: Proposal on 25, 30 and 35MHz PC2 RSD: Yellow highlighted values in Table 6a and 6b below. 
The blue highlighted values are for reference and are determined within the PC2 FDD WI for the DL/UL configurations with the UL CBW limited to 20MHz. To avoid CR overlap we suggest that all RSDs are captured and agreed in the PC2 FDD WI TP. However, since RSD is based on REFSENS agreement, there is a dependency to the new CBW WI for the 35MHz case.

Table 6a: Reference Sensitivity Degradation from PC3 to PC2 for n71 for UE not supporting Tx Diversity
	Operating Band
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30 MHz (dB)
	35 MHz (dB)
	40
MHz
(dB)
	45 MHz (dB)
	50
MHz
(dB)

	n71
	[0.5] 

	[0.9] 

	[0.9] 

	[2.2] 

	[2.4] 2
3.73
	[2.5] 2
3.83
	[2.9] 2
3.83
	-
	-
		-

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 2:	Applies to UEs that support a maximum uplink BW of 20 MHz in this band.
NOTE 3:	Applies to UEs that support optional symmetric UL/DL for this BW.


Table 6b: Reference Sensitivity Degradation from PC3 to PC2 for n71 for UE supporting Tx Diversity
	Operating Band
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30 MHz (dB)
	35 MHz (dB)
	40
MHz
(dB)
	45 MHz (dB)
	50
MHz
(dB)

	n71
	[1.1 

	[1.1 

	[1.7] 

	[5.5] 

	[5.9] 2
5.83
	[6.2] 2
6.23
	[6.5] 2
6.23
	-
	-
	-

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2G.4
NOTE 2:	Applies to UEs that support a maximum uplink BW of 20 MHz in this band.
NOTE 3:	Applies to UEs that support optional symmetric UL/DL for this BW.
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