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Introduction
[bookmark: _Hlk115189237]In RAN4#107, a TP captured the agreements for the 25 and 30MHz UL configuration REFSENS for band n71 in [1]. Since then and as anticipated in [2, 3], the 35MHz UL configuration has now been requested in RAN#100. In this contribution, we further evaluated 35MHz band n71 PC3 REFSENS and PC2 RSDs, based on measured data.
Discussion
Delta MPR, NS_35 AMPR and NS_35 SEM
AS was the case for the 25MHz and 30MHz UL CBW that required 0.5dB ∆MPR because the CBW exceeded 3.5% of fractional bandwidth, the same delta MPR is valid for 35MHz. Similarly, the same channel bandwidths are requested for PC2 and thus the Delta MPR should apply to both PC3 and PC2

Proposal on PC3 Delta MPR
	NR Band
	Power class
	Channel bandwidth
	∆MPR (dB)

	n71
	Power class 2 and 3
	25, 30 and 35 MHz
	0.5



Similarly, NS_35 applies to the new 35MHz CBW and based on previous analysis, does not require A-MPR for PC3. In the same way, the NS_35 SEM mask needs to be extended to 35MHz CBW. To make the table more readable, the SEM mask is modified in the same manner as the NS_01 SEM mask. As with other CBWs, the first SEM region level is scaled with CBW. To further simplify the table, one could also set the first row based on an equation.

Proposal on NS_35 A-MPR
	Network signalling label
	Requirements (clause)
	NR Band
	Channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	NS_35
	6.5.2.3.1
	n71
	5, 10, 15, 20, 25, 30, 35
	Table 5.3.2-1
	Clause
6.2.3.3111



Proposal on NS_35 SEM
Table 6.5.2.3.1-1: Additional requirements for "NS_35"
	ΔfOOB
(MHz)
	Channel bandwidth (MHz) / Spectrum emission limit (dBm)
	Measurement bandwidth

	
	5
	10
	15
	20
	25
	30
	35
	

	 0-0.1
	-15 
	-18 
	-20
	-21
	-22
	-23
	-23.5
	30 kHz 

	 0.1-6
	-13
	100 kHz

	 6-10
	-25 
	
	1 MHz

	 6-CBW
	
	-13
	100 kHz

	 CBW-CBW+5
	
	-25
	1 MHz


PC3 REFSENS for n71 35MHz DL/UL
In our contribution [2] for the RAN4#107 meeting, we provided a first estimate of the 35MHz REFSENS based on the 30MHz measurements we had compiled from previous meetings. In this meeting, and to refine our proposed values, we performed transmitter noise measurements with a 35MHz UL, but we also aligned our results with the 30MHz agreed upon REFSENS, based on input from multiple companies. Table 1 provides the post-MRC REFSENS calculations based on the measurements of 30MHz and 35MHz UL.
Table 1: Post-MRC REFSENS for 30 and 35MHz DL/UL configurations
	CBW/NRB
	[MHz]/#
	30
	160
	35
	188

	Meas Tx noise / transmitter noise floor
	[dBm/CBW]
	-11.6
	-55.4
	-10.3
	-54.7

	5MHz CBW scaled REFSENS
	[dBm/CBW]
	-89.1
	-88.4

	RX noise floor wo Tx noise: Main/Div
	[dBm/CBW]
	-85.1
	-85.1
	-84.4
	-84.4

	Tx-Rx / Tx-Ant duplexer isolation/rejection
	[dB]
	55
	50
	55
	50

	LNA to antenna insertion loss
	[dB]
	4
	4

	Antenna isolation
	[dB]
	0
	10
	0
	10

	PC3 1Tx interference levels: Main/Div
	[dBm/CBW]
	-62.6
	-67.6
	-61.3
	-66.3

	noise degradation due to Tx noise: Main/Div
	[dB]
	22.6
	17.6
	23.2
	18.2

	noise degradation due to Tx noise: Main/Div
	[lin]
	180.4
	57.7
	207.0
	66.1

	REFSENS degradation after MRC
	cor [dB]
	22.1
	22.7

	PC3 REFSENS
	[dBm]
	-67.1
	-65.8



Compared to our initial evaluation, we discovered that there is a slightly higher noise measured in 35MHz versus the 30MHz case, despite similar IMD3 and IMD5 being pushed further. This can be explained by the additional noise related to the IMD3 of the 20RB related spectral regrowth. Based on the above measurements and calculations, a 35MHz REFSENS can be proposed.

Proposal on 35MHz REFSENS (yellow highlight):
	[bookmark: _Hlk78840273]Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n71
	15
	-97.2
	-94.0
	-91.6
	-86.0
	-84.19
-74.810
	-82.59
-67.110
	-80.79
-65.810
	
	
	

	
	30
	
	-94.3
	-91.9
	-87.4
	-84.29
-74.910
	-82.69
-67.210
	-80.89
-65.710
	
	
	

	NOTE 9:	Applies to UEs that support a maximum uplink BW of 20 MHz in this band.
NOTE 10:	Applies to UEs that support optional symmetric UL/DL for this BW.


The two REFSENS rows are needed in the Release of 38.101-1 to account for legacy and EUs supported the newly introduced UL CBW, in Release 19 only the second row will be needed.
PC2 RSDs for n71 35MHz DL/UL
Similar to the PC3 REFSENS case, we re-evaluated the PC2 RSDs with measured data compared to the 30MHz extrapolation in [3]. In the same way and aligning to the agreed PC3 REFSENS, we evaluated post MRC RSD for 1Tx and 2Tx PC2 as shown in Table 2.
Table 2: Post MRC RSDs for 25, 30 and 35MHz DL/UL configurations
	CBW/NRB
	[MHz]/#
	25
	133
	30
	160
	35
	188

	Meas Tx noise /  transmitter noise floor
	[dBm/CBW]
	-19.5
	-56.2
	-11.6
	-55.4
	-10.3
	-54.7

	5MHz CBW scaled REFSENS
	[dBm/CBW]
	-89.9
	-89.1
	-88.4

	RX noise floor wo Tx noise: Main/Div
	[dBm/CBW]
	-85.9
	-85.9
	-85.1
	-85.1
	-84.4
	-84.4

	Tx-Rx / Tx-Ant duplexer isolation/rejection
	[dB]
	55
	50
	55
	50
	55
	50

	LNA to antenna insertion loss
	[dB]
	4
	4
	4

	Antenna isolation
	[dB]
	0
	10
	0
	10
	0
	10

	PC3 1Tx interference levels: Main/Div
	[dBm/CBW]
	-70.5
	-75.5
	-62.6
	-67.6
	-61.3
	-66.3

	noise degradation due to Tx noise: Main/Div
	[dB]
	15.6
	10.8
	22.6
	17.6
	23.2
	18.2

	noise degradation due to Tx noise: Main/Div
	[lin]
	36.0
	12.1
	180.4
	57.7
	207.0
	66.1

	REFSENS degradation after MRC
	cor [dB]
	15.2
	22.1
	22.7

	PC2 1Tx interference levels: Main/Div
	[dBm]
	-66.7
	-71.7
	-58.8
	-63.8
	-57.5
	-62.5

	noise degradation due to Tx noise: Main/Div
	[dB]
	19.3
	14.4
	26.3
	21.4
	26.9
	22.0

	noise degradation due to Tx noise: Main/Div
	[lin]
	85.0
	27.6
	431.3
	137.1
	495.1
	157.2

	REFSENS degradation after MRC
	cor [dB]
	18.8
	25.9
	26.5

	PC2 2Tx interference levels: direct/coupled
	[dBm]
	-67.8
	-67.8
	-59.9
	-59.9
	-58.6
	-58.6

	noise degradation due to Tx noise: Main/Div
	[dB]
	18.2
	18.2
	25.2
	25.2
	25.8
	25.8

	noise degradation due to Tx noise: Main/Div
	[lin]
	66.1
	66.1
	334.6
	334.6
	383.9
	383.9

	REFSENS degradation after MRC
	cor [dB]
	21.2
	28.2
	28.8

	PC2 1Tx/2Tx REFSENS degradation
	[dB]
	3.7
	6.0
	3.8
	6.2
	3.8
	6.2



Based on the above evaluation, and RSDs from previous measurements for CBW <35MHz, we can propose a complete set of RSDs, and complete the new CBW for PC2 band n71. For consistency, the same notes as those already agreed upon for REFSENS are used.
Note that some RSDs for the UL CBW higher than 20MHz, are lower than that for the 20MHz UL case. This is not abnormal, since the starting PC3 REFSENS is much worse for the higher UL CBW.

Proposal on 25, 30 and 35MHz PC2 RSD: Yellow highlighted values in Table 3 and 4 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 recommend that all RSDs be captured and agreed upon in the PC2 FDD WI TP. However, since the RSD is based on a REFSENS agreement, there is a dependency on the new CBW WI for the 35MHz case.

[bookmark: _Hlk134613210]Table 3: 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.


[bookmark: OLE_LINK2]Table 4: 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 further developed our proposals in [2, 3]. In light of the agreements achieved in the last meeting and based on newly acquired data for the 35MHz UL, we make the following proposals.

Proposal on PC3 Delta MPR
	NR Band
	Power class
	Channel bandwidth
	∆MPR (dB)

	n71
	Power class 2 and 3
	25, 30 and 35 MHz
	0.5



Proposal on NS_35 A-MPR
	Network signalling label
	Requirements (clause)
	NR Band
	Channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	NS_35
	6.5.2.3.1
	n71
	5, 10, 15, 20, 25, 30, 35
	Table 5.3.2-1
	Clause
6.2.3.3111



Proposal on NS_35 SEM
Table 6.5.2.3.1-1: Additional requirements for "NS_35"
	ΔfOOB
(MHz)
	Channel bandwidth (MHz) / Spectrum emission limit (dBm)
	Measurement bandwidth

	
	5
	10
	15
	20
	25
	30
	35
	

	 0-0.1
	-15 
	-18 
	-20
	-21
	-22
	-23
	-23.5
	30 kHz 

	 0.1-6
	-13
	100 kHz

	 6-10
	-25 
	
	1 MHz

	 6-CBW
	
	-13
	100 kHz

	 CBW-CBW+5
	
	-25
	1 MHz



Proposal on 35MHz REFSENS (yellow highlight):
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n71
	15
	-97.2
	-94.0
	-91.6
	-86.0
	-84.19
-74.810
	-82.59
-67.110
	-80.79
-65.810
	
	
	

	
	30
	
	-94.3
	-91.9
	-87.4
	-84.29
-74.910
	-82.69
-67.210
	-80.89
-65.710
	
	
	

	NOTE 9:	Applies to UEs that support a maximum uplink BW of 20 MHz in this band.
NOTE 10:	Applies to UEs that support optional symmetric UL/DL for this BW.


The two REFSENS rows are needed in the Release of 38.101-1 to account for legacy and EUs supported the newly introduced UL CBW, in Release 19 only the second row will be needed.

Proposal on 25, 30 and 35MHz PC2 RSD: Yellow highlighted values in Table 3 and 4 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 recommend that all RSDs be captured and agreed upon in the PC2 FDD WI TP. However, since the RSD is based on a REFSENS agreement, there is a dependency on the new CBW WI for the 35MHz case.

Table 3: 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 4: 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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