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Introduction
[bookmark: _Hlk115189237]In RP#97e, a Release 18 new work item [1] was agreed to introduce PC2 UEs in more FDD bands. This includes both mid bands similar to Release 17 and also low bands. In this contribution we focus on the mid bands, while low bands are covered in [2], and discuss the related architecture, MSD and A-MPR aspects for PC2.
[bookmark: _Hlk115173418]Discussion
Architecture for mid bands
Since the Release 17 the WI has used mid bands n1 and n3 as examples and both 1Tx and 2Tx architectures were specified, it is logical that both 1Tx and 2Tx architectures are specified for n2, n25 and n66. If this calls for separate PC2 Reference sensitivity degradation for 1Tx and 2Tx, for A-MPR the worst A-MPR case for 2Tx should be targeted to cover both 1Tx and 2Tx.
Proposal on architecture:
· Both 1Tx and 2Tx architectures are specified for mid bands n2, n25 and n66
· Both 1Tx and 2Tx PC2 Reference sensitivity degradations are specified
· A-MPR is based on the worst-case architecture which is 2Tx due to lower PA linearity and RIMD contribution.
MSD for mid bands
[bookmark: _Hlk115194334]In order to estimate the Reference sensitivity degradation for PC2, it is of primary importance to check which cases see UL noise related degradation due to small duplex distance (like for n3) versus none, thanks to a large duplex distance (like for n1). This is achieved by comparing the PC3 REFSEN with the ideally scaled REFSENS as shown in Table 1.
[bookmark: _Hlk115194501]Table 1: Comparison of PC3 REFSENs versus 5MHz scaled REFSENS
	
	
	
	CBW [MHz], NRB, REFSENS [dBm]

	
	
	
	5
	10
	15
	20
	25
	30
	35
	40
	45

	Band
	duplex [MHz]
	case
	25
	52
	79
	106
	133
	160
	188
	216
	242

	n2
	80
	15kHz
	-98
	-94.8
	-93
	-91.8
	-90.7
	-84.1
	-83.6
	-81.5
	 

	
	
	Scaled
	-98
	-94.8
	-93.0
	-91.7
	-90.7
	-89.9
	-89.2
	-88.6
	 

	
	
	delta vs scaled
	0.0
	0.0
	0.0
	-0.1
	0.0
	5.8
	5.6
	7.1
	0.0

	n25
	80
	15
	-96.5
	-93.3
	-91.5
	-90.3
	-89.3
	-82.2
	-81.7
	-79.5
	-77.6

	
	
	Scaled
	-96.5
	-93.3
	-91.5
	-90.2
	-89.2
	-88.4
	-87.7
	-87.1
	-86.6

	
	
	delta vs scaled
	0.0
	0.0
	0.0
	-0.1
	-0.1
	6.2
	6.0
	7.6
	9.0

	n66
	400
	15
	-99.5
	-96.3
	-94.5
	-93.3
	-92.2
	-91.4
	-90.7
	-90.1
	-89.6

	
	
	Scaled
	-99.5
	-96.3
	-94.5
	-93.2
	-92.2
	-91.4
	-90.7
	-90.1
	-89.6

	
	
	delta vs scaled
	0.0
	0.0
	0.0
	-0.1
	0.0
	0.0
	0.0
	0.0
	0.0



[bookmark: _Hlk115194530]Observation:
· Due to its large duplex distance, n66 is not affected by UL noise and thus the Reference Sensitivity Degradation from PC3 to PC2 can be 0dB for both 1Tx and 2Tx like for n1
· However, n2 and n25 see significantly degraded REFSENS due to UL noise above 25MHz CBW and thus will see further degradation for PC2 1Tx compared to PC3 and this will be further emphasized for 2Tx as for n3.
Proposal on MSD:
· n66 Reference Sensitivity Degradation from PC3 to PC2 is 0dB for both 1Tx and 2Tx
· n2 and n25 Reference Sensitivity Degradation should be assessed for PC2 1Tx and 2Tx for CBW >25MHz for UL and its image IMD order <9 and potentially checked at 25MHz for IMD9
· [bookmark: _Hlk115194781]Same UL configuration than PC3 is used for PC2.
A-MPR for mid bands
Applicable NS for requested PC2 FDD bands
[bookmark: _Hlk115175362]In addition to NS_01, all requested mid bands n2, n25 and n66 must fulfil NS_100 for UTRA ACLR (33dB ACLR1 and 33dB ACLR2) and NS_03/03U for specific SEM mask.
[bookmark: _Hlk115175466]For NS_100, since this is related to an additional ACLR requirement, and that PC2 ACLR at 31dB is 1dB lower than for PC3, it is logical that the PC3 MPR in Table 2 is sufficient for PC2. 
Although there could be a ~0.3dB better back-off associated to this 1dB higher linearity, on the other hand, 0.5dB higher is needed to account for RIMD in a 2Tx configuration, which almost compensates. Given the minor difference and to simplify the requirement, the PC3 NS_100 A-MPR is reused as is for PC2 and accounts for both 1TX and 2Tx implementations.
Table 2: A-MPR for NS_100 (DFT-s-OFDM/CP-OFDM)
	Modulation/Waveform
	Outer

	Pi/2 BPSK
	≤ 2/NA

	QPSK
	≤ 2/4

	16 QAM
	≤ 2.5/4

	64 QAM
	≤ 3/4

	256 QAM
	≤ 4.5/6.5



For NS03/03U, the emission requirement in the first MHz is 3dB less stringent than for NS_01 as shown in Table 3, but the -13dBm/MHz region starts sooner than for NS01 at 1MHz instead of 5MHz. This may require some attention on edge allocations for PC2 compared to PC3.
Table 3: Additional requirements for NS_03
	ΔfOOB 
	CBW (MHz) / Spectrum emission limit (dBm)
	Measurement 

	MHz
	5
	10, 15, 20, 25, 30, 35, 40, 45
	bandwidth

	 0-1
	-13
	-13
	1 % of channel BW

	 1-6
	-13
	
	1 MHz

	 6-10
	-25
	
	

	 1-BWChannel
	
	-13
	

	 BWChannel-(BWChannel+5)
	
	-25
	



Proposal on applicable NS:
· NS_100 PC3 A-MPR is used for PC2 and accounts for both 1Tx and 2Tx implementations
· NS_03/03U A-MPR is specified for PC2 n2, n25 and n66. Since this requires a modified SEM mask in the first 1MHz, edge allocations may require further attention for PC2.
A-MPR for NS03/03U for n2, n25 and n66
The PC3 NS_03 A-MPR values are provided in Table 4 with the additional text for NS_03U between “”.
Table 4: A-MPR for PC3 NS_03 (DFT-s-OFDM/CP-OFDM)
	Modulation/Waveform
	Outer

	Pi/2 BPSK
	≤ 1.5/NA

	QPSK
	≤ 2/4

	16 QAM
	≤ 3/4

	64 QAM
	≤ 3.5/4.5

	256 QAM
	≤ 5.5/7.5


“In case UE operates in a band where NS_03U applies and it receives additionalSpectrumEmission value of 3 then A-MPR values specified in Table 6.2.3.7-1 apply with an exception that DFT-s-OFDM Pi/2 BPSK A-MPR is 2 dB.”
When comparing the PC3 NS_03 A-MPR values with MPR for outer, both DFT-s-OFDM and CP-OFDM values are 1dB higher, one could however question why this is the case for 256QAM which is dominated by EVM and not SEM. 
Given that the requirement is absolute, one could expect the PC2 NS_03 A-MPR values to also be about 0.7dB higher than for PC3 MPR (as PC2 ACLR is 1dB higher, emissions are about 2dB higher that for PC3) for outer. Additionally, to cover both 1Tx and 2Tx, another 0.5dB is needed to cover RIMD, which rounding the total to 1dB, would result in a tentative A-MPR for PC2 in Table 5, but this is pending further checking edge allocations. For 256QAM we suggest that 2Tx MPR be used for now.
Table 4: tentative A-MPR for PC2 NS_03 (DFT-s-OFDM/CP-OFDM) outer
	Modulation/Waveform
	Outer

	Pi/2 BPSK
	≤ [2.5]/NA

	QPSK
	≤ [3/5]

	16 QAM
	≤ [4/5]

	64 QAM
	≤ [4.5/5.5]

	256 QAM
	≤ [5.5/8]



Proposal on NS_03/03U PC2 A-MPR:
· Edge allocations must be checked to account for WOLA spectrum in the -13dBm/MHz region at >1MHz ΔfOOB
· A-MPR for outer is based on 2Tx PC3 A-MPR+[1dB].
Conclusions
In this contribution, we discuss the architecture, MSD and A-MPR aspect for the requested PC2 FDD mid bands and make the following proposals. 

Proposal on architecture:
· Both 1Tx and 2Tx architectures are specified for mid bands n2, n25 and n66
· Both 1Tx and 2Tx PC2 Reference sensitivity degradations are specified
· A-MPR is based on the worst-case architecture which is 2Tx due to lower PA linearity and RIMD contribution.
Proposal on MSD:
· n66 Reference Sensitivity Degradation from PC3 to PC2 is 0dB for both 1Tx and 2Tx
· n2 and n25 Reference Sensitivity Degradation should be assessed for PC2 1Tx and 2Tx for CBW >25MHz for UL and its image IMD order <9 and potentially checked at 25MHz for IMD9
· Same UL configuration than PC3 is used for PC2.
Proposal on applicable NS:
· NS_100 PC3 A-MPR is used for PC2 and accounts for both 1Tx and 2Tx implementations
· NS_03/03U A-MPR is specified for PC2 n2, n25 and n66. Since this requires a modified SEM mask in the first 1MHz, edge allocations may require further attention for PC2.
Proposal on NS_03/03U PC2 A-MPR:
· Edge allocations must be checked to account for WOLA spectrum in the -13dBm/MHz region at >1MHz ΔfOOB
· A-MPR for outer is based on 2Tx PC3 A-MPR+[1dB].
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