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1. Introduction
A text proposal for TR 38.896 to add PC2 for n7 including RSD requirements based on  the WF in [1] and the A-MPR based on the WF in [2][3].
[bookmark: _Toc492043890][bookmark: _Toc460338137][bookmark: _Toc494295307][bookmark: _Toc443593759][bookmark: _Toc492044144]2. Text Proposal
---Start of changes---
5.x	NR band n7
5.x.1	UE maximum output power
Table 5.x.1-1: UE output power for PC2
	NR
band
	Class 2 (dBm)
	Tolerance (dB)

	n7
	26
	+2/-33

	NOTE 3: Refers to the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.



5.x.2	A-MPR requirements
5.x.2.1 A-MPR simulation results from Apple (R4-2400171)
Effort is taken to have no more than 3dB delta between PC3 and PC2. This is done by specifying A10 values such that there is no jump of more than 3dB for inner allocations. Additionally, A6 has been chosen that there is no more increase than 3dB for outer allocations. For CBW of 10MHz, 15MHz and 20MHz the regions with A6 are solely covering outer allocations while regions with A10 are covering inner and outer allocations. This approach guarantees that there is no power back-off increase which exceeds 3dB and therefore avoids PC2 having less output power than PC3.
One issue remains for CBW of 25MHz. PC3 defines A-MPR for allocations at LCRB > 9.72MHz with DFT-s-OFDM and LCRB > 16.02MHz with CP-OFDM. The current proposals define A-MPR such that the delta between PC3 and PC2 is more than 3dB. Table 5 provides a visual representation of the PC3 regions and the current PC2 proposal. By comparing the different regions it can be observed that region A9 extends to lower RBs (compared to PC3) and covers inner allocations. Those allocations will be subject to more than 3dB A-MPR increase. A PC2 UE using the entire A-MPR allowance might have less output power than PC3.
Due to the mentioned issues, it is proposed to consider a different setup aiming to harmonise PC3 regions with the A-MPR demands of PC2. Table 6 provides simulations results for 25MHz CBW and the new region proposals. The topmost region A9 allows for the most demanding power back-off. The lower region A6 is designed to only cover outer allocations for all SCS and increase power back-off by 3dB compared to PC3 outer allocations.
The region proposals for all CBWs are provided in Tables 7 and 8. The A-MPR is captured in Table 9. Table 10 provides a visual overview over all regions for all CBW.
Table 5: 25MHz CBW - PC3 regions and current region proposal for PC2 
	PC3 DFT-s-OFDM Region
	PC3 CP-OFDM Region
	PC2 Region Proposal 
from last meeting
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Table 6: Updated region proposal for 25MHz CBW avoiding more than 3dB delta between PC3 and PC2
	PC2 DFT-s-OFDM
	PC2 CP-OFDM
	New proposal for PC2 regions
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Table 7: A-MPR regions for NS_46 for PC2
	Channel Bandwidth, MHz
	Carrier Center Frequency, Fc, MHz
	Regions
	A-MPR

	
	
	RBend*12*SCS
MHz
	LCRB*12*SCS
MHz
	

	10 MHz
	2555 ≤ FC ≤ 2565

	≥ 7.92
	≥ 7.2
	A5

	
	
	≥ 7.92
	< 2.16
	A5

	15 MHz
	2547.5 ≤ FC ≤ 2562.5
	≥ 11.16
	≥ 7.2
	A6

	
	
	≥ 11.16
	< 7.2
	A10

	20 MHz
	2540 ≤ FC ≤ 2560
	≥12.6, < 15.3
	≥ 10.8
	A6

	
	
	≥ 15.3
	≥ 8.64
	A6

	
	
	≥ 14.4, < 15.3
	 < 8.64
	A10



Table 8: A-MPR regions for NS_46 for PC2 
	Channel Bandwidth, MHz
	Carrier Center Frequency, Fc, MHz
	Regions
	A-MPR

	
	
	RBend*12*SCS
MHz
	LCRB*12*SCS
MHz
	

	25 MHz
	2512.5 ≤ FC ≤ 2557.5
	< 12.24
	>max (0, 12*SCS*RBend - 2.7)
	A5

	
	
	≥ 0
	> 16.02
	A9

	
	
	≥ 0
	≥ 12.24, ≤ 16.02
	A6

	
	
	≥ 17.64
	< 12.24
	A10

	30 MHz
	2515 ≤ FC ≤ 2555
	≥0, <1.44
	>0
	A4

	 
	 
	≥1.44, <13.5
	>max (0, 12*SCS*RBend -1.8)
	A5

	 
	 
	≥13.5, <19.8
	>11.52
	A6

	 
	 
	≥19.8, <25.92
	>6.3
	A7

	 
	 
	≥25.92
	>0
	A8

	
	
	> 20.7 , < 25.92
	≤ 6.3
	A10

	35 MHz
	2517.5 ≤ FC ≤ 2552.5
	≥0, <3.42
	>0
	A4

	
	
	≥3.42, <15.84
	>max (0, 12*SCS*RBend - 3.06)
	A5

	
	
	≥15.84, <22.68
	>12.6
	A6

	
	
	≥22.68, <28.8
	>9.0
	A7

	
	
	≥28.8
	>0
	A8

	
	
	> 24.3 , < 28.8
	≤  9.0
	A10

	40 MHz
	2520 ≤ FC ≤ 2550
	≥0, <4.14
	>0
	A4

	
	
	≥4.14, <5.04
	>max (0, 12*SCS*RBend - 4.5)
	A11

	
	
	≥5.04, <18
	>max (0, 12*SCS*RBend - 4.5)
	A5

	
	
	≥18, <25.74
	>13.5
	A6

	
	
	≥25.74, <32.4
	>12.6
	A7

	
	
	≥32.4
	>0
	A8

	
	
	> 27.9 , < 32.4
	≤  12.6
	A10

	50 MHz
	2525 ≤ FC ≤ 2545
	≥0, <9
	>0
	A4

	
	
	≥9, <21.6
	>max (0, 12*SCS*RBend - 7.2)
	A5

	
	
	≥21.6, <31.5
	>18
	A6

	
	
	≥31.5, <39.6
	>16.2
	A7

	
	
	≥39.6
	>0
	A8

	
	
	> 33.84, < 39.6
	≤ 16.2
	A10




Table 9: A-MPR for NS_46 for PC2
	Modulation/Waveform
	A4
	A5
	A6
	A7
	A8
	A9
	A10
	A11

	 
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM
	PI/2 BPSK
	6.5
	2.5
	3.5
	7.5
	11.0
	6.5
	3.0
	5.0

	 
	QPSK
	6.5
	2.5
	4.0
	7.5
	11.0
	6.5
	3.0
	5.0

	 
	16 QAM
	6.5
	2.5
	4.0
	7.5
	11.0
	6.5
	3.5
	5.0

	 
	64 QAM
	6.5
	 2.5
	4.0
	7.5
	11.0
	6.5
	3.5
	5.0

	 
	256 QAM
	 6.5
	 
	 
	7.5
	11.0
	6.5
	
	5.0

	CP-OFDM
	QPSK
	6.5
	3.5
	6.0
	8.5
	12.0
	8
	4.5
	6.5

	 
	16 QAM
	6.5
	3.5
	6.0
	8.5
	12.0
	8
	4.5
	6.5

	 
	64 QAM
	6.5
	3.5
	6.0
	8.5
	12.0
	8
	4.5
	6.5

	 
	256 QAM
	 6.5 
	 
	 
	8.5
	12.0
	8
	
	



Table 10: Visualised RB regions for NS_46
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5.x.2.2 A-MPR simulation results from Qualcomm (R4-2405712)
A-MPR values proposed for NS_46 for n7. In Table 1 and 2 below minor updates are suggested to proposals from R4-2402742 as highlighted in red in an attempt to merge individual company contributions.

Table 1: A-MPR regions for NS_46 for PC2
	Channel Bandwidth, MHz
	Carrier Center Frequency, Fc, MHz
	Regions
	A-MPR

	
	
	RBend*12*SCS
MHz
	LCRB*12*SCS
MHz
	

	10 MHz
	2550 ≤ FC ≤ 2565

	≥ 7.92
	≥ 5.4
	A6

	
	
	≥ 7.92
	< 2.16
	A5

	15 MHz
	2545 ≤ FC ≤ 2562.5
	≥ 11.16
	≥ 5.4
	A6

	
	
	≥ 11.16
	< 5.4
	A5

	20 MHz
	2540 ≤ FC ≤ 2560
	≥12.6, < 15.3
	> 10.8
	A6

	
	
	≥ 15.3
	> 8.64
	A9

	
	
	≥ 14.4
	≤ 8.64
	A10

	25 MHz
	2534.5 ≤ FC ≤ 2557.5
	< 14.4
	>max (0, 12*SCS*RBend - 2.7)
	A5

	
	
	≥ 14.4, <18.9
	> 12.6
	A6

	
	
	≥ 18.9
	> 16.02
	A9

	
	
	≥ 18.9
	≤ 16.02, ≥ 9.72
	A6

	
	
	≥ 17.64
	< 9.72
	A10

	30 MHz
	2515 ≤ FC ≤ 2555
	≥0, <1.44
	>0
	A4

	 
	 
	≥1.44, <13.5
	>max (0, 12*SCS*RBend -1.8)
	A5

	 
	 
	≥13.5, <19.8
	>11.52
	A6

	 
	 
	≥19.8, <25.92
	>6.3
	A7

	 
	 
	≥25.92
	>0
	A8

	
	
	> 20.7 , < 25.92
	≤ 6.3
	A10

	35 MHz
	2517.5 ≤ FC ≤ 2552.5
	≥0, <3.42
	>0
	A4

	
	
	≥3.42, <15.84
	>max (0, 12*SCS*RBend - 3.06)
	A5

	
	
	≥15.84, <22.68
	>12.6
	A6

	
	
	≥22.68, <28.8
	>9.0
	A7

	
	
	≥28.8
	>0
	A8

	
	
	> 24.3 , < 28.8
	≤ 9.0
	A10

	40 MHz
	2520 ≤ FC ≤ 2550
	≥0, < 4.5
	>0
	A4

	
	
	≥ 4.14, < 5.04
	>max (0, 12*SCS*RBend - 4.5)
	A11

	
	
	≥ 5.04, <18
	>max (0, 12*SCS*RBend - 4.5)
	A5

	
	
	≥18, <25.74
	>13.5
	A6

	
	
	≥25.74, <32.4
	>12.6
	A7

	
	
	≥32.4
	>0
	A8

	
	
	> 27.9 , < 32.4
	≤  12.6
	A10

	50 MHz
	2525 ≤ FC ≤ 2545
	≥0, <9
	>0
	A4

	
	
	≥9, <21.6
	>max (0, 12*SCS*RBend - 7.2)
	A5

	
	
	≥21.6, <31.5
	>18
	A6

	
	
	≥31.5, <39.6
	>16.2
	A7

	
	
	≥39.6
	>0
	A8

	
	
	> 33.84, < 39.6
	≤ 16.2
	A10




Table 2: A-MPR for NS_46 for PC2
	Modulation/Waveform
	A4
	A5
	A6
	A7
	A8
	A9
	A10
	A11

	 
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM
	PI/2 BPSK
	6.5
	2.5
	3.5
	7
	10
	6.5
	3.0
	5.0

	 
	QPSK
	6.5
	2.5
	3.5
	7
	10
	6.5
	3.0
	5.0

	 
	16 QAM
	6.5
	2.5
	3.5
	7
	10
	6.5
	3.5
	5.0

	 
	64 QAM
	6.5
	2.5
	3.5
	7
	10
	6.5
	3.5
	5.0

	 
	256 QAM
	6.5
	 
	 
	7
	10
	6.5
	
	5.0

	CP-OFDM
	QPSK
	6.5
	3.5
	5.5
	8
	11
	8
	4.5
	6.5

	 
	16 QAM
	6.5
	3.5
	5.5
	8
	11
	8
	4.5
	6.5

	 
	64 QAM
	6.5
	3.5
	5.5
	8
	11
	8
	4.5
	6.5

	 
	256 QAM
	 6.5 
	 
	 
	8
	11
	8
	
	



5.x.2.3 A-MPR analysis from Huawei (R4-2404878)
For BW=10MHz, no A-MPR is defined for PC3, and it’s not necessary to define A-MPR for PC2.
For BW=15/20MHz, certain RB scheduling restriction is imposed when the carrier frequency falls into specific ranges.
6.5.3.3.25	Requirement for network signalling value "NS_46"
When "NS_46" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5.3.3.25-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
Table 6.5.3.3.25-1: Additional requirements for “NS_46”
Protected band
Frequency range (MHz)
Maximum Level (dBm)
MBW (MHz)
NOTE
Frequency range
2570
-
2575
+1.6
5
1, 2
Frequency range
2575
-
2595
-15.5
5
1, 2
Frequency range
2595
-
2620
-40
1
1
NOTE 1:	This requirement is applicable for all carriers confined in 2500-2570 MHz. Sepcial restrictions apply for channel bandwidths up to 20MHz: For carriers of 15 MHz bandwidth when carrier centre frequency is within the range 2560.5 - 2562.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 2552 - 2560 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB with the minimum supported SCS of 15KHz.
NOTE 2:	For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.


No PC3 A-MPR is defined for BW=15/20MHz if the following conditions are NOT satisfied:
· for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 2560.5 - 2562.5 MHz
· for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 2552 - 2560 MHz.
Align the carrier center frequency ranges with those defined in PC3 A-MPR. More explicitly, use the values shown below:
	Channel Bandwidth, MHz
	Carrier Center Frequency, Fc, MHz

	
	

	15 MHz
	2560.5 ≤ FC ≤ 2562.5

	
	

	20 MHz
	2552 ≤ FC ≤ 2560

	
	

	
	

	25 MHz
	2534.5 ≤ FC ≤ 2557.5

	
	




5.x.3	Reference sensitivity requirements
Table 5.x.3-1: Reference Sensitivity Degradation from PC3 to PC2 for FDD bands for UE not supporting Tx Diversity
	Operating Band
	Source
	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

	Skyworks (R4-2311152)
	0.3
	0.5
	0.6
	0.7
	0.9
	0.9
	0.9
	0.9
	-
	2.1

	
	Apple (R4-2311251)
	0.2
	0.2
	0.2
	0.2
	0.2
	0.2
	0.2
	0.2
	N/A
	2.0

	
	Murata (R4-2311442)
	0.7
	0.4
	0.3
	0.2
	0.2
	0.1
	0.1
	0.1
	
	0.8

	
	Qualcomm (R4-2313553)
	0.6
	0.4
	0.4
	0.4
	0.3
	0.3
	0.3
	0.3
	
	1.8

	
	Huawei, HiSilicon (R4-2316472) based on 2Rx
	0.8
	0.8
	0.8
	1.1
	1.1
	1.1
	1.1
	1.1
	-
	3.2

	
	Average (Moderator)
	0.5 
	0.5 
	0.5 
	0.5 
	0.5 
	0.5 
	0.5 
	0.5 
	
	2.0 



Table 5.x.3-2: Reference Sensitivity Degradation from PC3 to PC2 for FDD bands for UE supporting Tx Diversity
	Operating Band
	Source
	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

	Skyworks (R4-2311152)
	0.5
	0.9
	1.1
	1.2
	1.4
	1.4
	1.4
	1.4
	-
	5.5

	
	Apple (R4-2311251)
	0.6
	0.6
	0.6
	0.6
	0.6
	0.6
	0.6
	0.6
	N/A
	5.6

	
	Murata (R4-2311442)
	0.6
	0.6
	0.6
	0.6
	0.7
	0.6
	0.6
	0.7
	
	5.6

	
	Qualcomm (R4-2313553)
	1.2
	1.2
	1.3
	1.3
	1.2
	1.2
	1.2
	1.4
	
	3.8

	
	Huawei, HiSilicon (R4-2316472) based on 2Rx
	1.4
	1.5
	1.4
	1.3
	1.5
	1.5
	1.5
	1.5
	-
	6.2

	
	Average (Moderator)
	0.9 
	1.0 
	1.0 
	1.0 
	1.1 
	1.1 
	1.1 
	1.1 
	
	5.3 







---End of changes---
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