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1. Introduction
A text proposal for TR 38.896 to add PC2 for n14 including RSD requirements based on the WF in [1]. An initial A‑MPR simulation analysis for PC2 for FDD HPUE NS_06 was presented in [2]. In the WF in [1], it was proposed to further check whether 0.5dB relaxation for outer allocations can be justified for PC2 for FDD HPUE NS_06 based on the A-MPR discussion paper in [3]. A similar A-MPR proposal for PC2 for FDD HPUE NS_06 adding the simulation results for 3MHz CBW and proposing to define 0.5dB relaxation for outer allocations was presented in [4] and agreed. This TP includes the outcome on A-MPR for PC2 for FDD HPUE NS_06.
[bookmark: _Toc443593759][bookmark: _Toc460338137][bookmark: _Toc492043890][bookmark: _Toc492044144][bookmark: _Toc494295307]2. Text Proposal
---Start of changes---
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[bookmark: _Toc18749]5.x	NR band n14
[bookmark: _Toc31136]5.x.1	UE maximum output power
Table 5.x.1-1: UE output power for PC2
	NR
band
	Class 2 (dBm)
	Tolerance (dB)

	n14
	26
	+2/-3



[bookmark: _Toc30624]5.x.2	A-MPR requirements
5.x.2.1	NS_06
The introduction of PC2 to NR band n14 requires A-MPR evaluation for NS_06. The A-MPR evaluation applies equally to NR Bands n12, n13, n14, and n85.
[bookmark: _Hlk159825497]5.x.2.1.1	A-MPR simulation results from Huawei
The SEM of NS_06 is like that of NS_03 and only relaxed in delta_f_OOB=0.1~1MHz. No PC3 A-MPR is specified for NS_06.
The simulation results are obtained for NS_06 based on 1Tx PC2, which are shown in Table 5.x.2.1.1-1 below. The figures in the 2nd column show the differences in the A-MPR simulation results between PC2 and PC3, and the figures in the 3rd column plot only the PC2 A-MPR, for which 0dB is assigned if A-MPR ≤ PC2 MPR.
Table 5.x.2.1.1-1: A-MPR simulation results for NS_06
	BW
	DIFF A-MPR (PC2-PC3)
	PC2 A-MPR

	5MHz
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	10MHz
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	15MHz
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It can be seen from the simulation results that in the most demanding region, the needed back-off for PC2 is increased by around 0.5dB compared with PC3.
5.x.2.1.2	A-MPR simulation results from Apple
Simulations have been conducted for all channel bandwidth from 3MHz to 15MHz.
The following assumptions and requirements are used for the simulations:
-	Power Class 2
-	Fixed Bias
-	NR Waveform
-	Calibration: 1dB MPR: DFT-s-OFDM QPSK 20MHz, 100RB
-	Carrier Leakage: 28dBc
-	Image: 28dBc
-	CIM3: 60dBc
-	CIM5: 70dBc

The NS_06 flag defines an alternative SEM mask for channel bandwidths up to 15MHz. While the NS_06 mask shows similarities to general SEM the additional requirements are tighter and therefore require more power back-off. The NS_06 Additional SEM is specified in clause 6.5.2.3.4 of 3GPP 38.101-1 [XX].
In the following, the NS_06 requirements are used and channel bandwidth of 3MHz, 5MHz, 10MHz and 15MHz are simulated. The simulations results are provided for QPSK with DFT-s-OFDM and CP-OFDM in Table 5.x.2.1.2-1.
Table 5.x.2.1.2-1: Power back-off for QPSK and NS_06
	DFT-s-OFDM QPSK
	CP-OFDM QPSK
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For CP-OFDM the results indicate that the MPR is sufficient. However, there is a tendency for some outer allocations bordering the channel edge to require slightly more power back-off. For DFT-s-OFDM there exist certain outer allocation which need 1.5dB which is 0.5dB increased to MPR. Including the results and observations from clause 5.x.2.1.1, it might be considered to define 0.5dB relaxation for outer allocations.
Therefore, it is proposed to define 0.5dB relaxation for outer allocations. 
5.x.2.1.3	A-MPR requirements
Based on the simulation results from the previous section, the PC2 A-MPR requirements for NS_06 are proposed below in Table 5.x.2.1.3-1.
Table 5.x.2.1.3-1: A-MPR for NS_06 (Power Class 2)
	Modulation/Waveform
	Outer (dB)

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 1.0

	
	QPSK
	≤ 1.5

	
	16 QAM
	≤ 2.5

	
	64 QAM
	≤ 3.0

	
	256 QAM
	≤ 4.5

	CP-OFDM
	QPSK
	≤ 3.5

	
	16 QAM
	≤ 3.5

	
	64 QAM
	≤ 4.0

	
	256 QAM
	≤ 6.5



[bookmark: _Toc9304]5.x.3	Reference sensitivity requirements
For PC2 single band n14, both 1Tx and 2Tx requirements are considered. Therefore, Reference Sensitivity Degradation requirements for not supporting Tx diversity (i.e., 1Tx) and for supporting Tx diversity (i.e., 2Tx) are needed to be defined.
For PC2 single band n14 not supporting Tx diversity (i.e., 1Tx), several companies shared the analysis, and we summarize the required sensitivity degradation levels from companies as shown in 5.x.3-1:
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)

	n14
	Skyworks (R4-2311152)
	0.4
	0.8
	
	
	
	
	
	
	
	

	
	Apple (R4-2311251)
	0.3
	0.6
	
	
	
	
	
	
	
	

	
	Huawei, HiSilicon(R4- 2316472)
	0.9
	1.0
	
	
	
	
	
	
	
	

	
	Murata (R4-2318253)
	0.7
	0.8
	
	
	
	
	
	
	
	

	Average
	0.6 
	0.8 
	
	
	
	
	
	
	
	



For PC2 single band n14 supporting Tx diversity (i.e., 2Tx), several companies shared the analysis, and we summarize the required sensitivity degradation levels from companies as shown in 5.x.3-2:
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)

	n14
	Skyworks (R4-2311152)
	0.8
	1.3
	
	
	
	
	
	
	
	

	
	Apple (R4-2311251)
	0.8
	0.8
	
	
	
	
	
	
	
	

	
	Huawei, HiSilicon(R4- 2316472)
	2.0
	2.0
	
	
	
	
	
	
	
	

	
	Murata (R4-2318253)
	0.7
	1.0
	
	
	
	
	
	
	
	

	Average
	1.1 
	1.3 
	
	
	
	
	
	
	
	




---End of changes---
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