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1	Background 
In RAN4#108b, companies have contributed to the Band n254 A-MPR specification to meet FCC and ECC emissions requirement in [1, 2]. Since the two results showed some discrepancy, we have performed a limited set of measurements due to the short amount time available between R4#108b and R4#109. In this contribution, we provide our measurement results for the worst-case allocation and channel position against the emission requirements that are common to the ECC and FCC.
2 Discussion
2.1 Measurement for the common ECC and FCC emissions 
Since we were limited by the time available between R4#108b and R4#109, we have focussed our measurements to the worst allocation and the emission requirements that are common to the ECC and FCC:
· Measured PA: PC3 PA calibrated for 4dB post PA losses, 30dB ACLR at MPR1 for 20MHz DFT-s-OFDM QPSK
· Lowest 5, 10 and 15MHz channels
· Fully allocated waveform for QPSK DFT-s-OFDM and CP-OFDM
· Due to limited time no TRX impairment was added but this should have a negligible impact for fully allocated waveforms
· Emission requirements common to ECC and FCC as in Table 1
· Measurement every 0.5MHz in the slope and peak in 1MHz for the -40dBm/MHz floor.

Table 1: Emission requirements common to ECC and FCC
	Frequency band (MHz)
	Channel bandwidth / Spectrum emission limit1 (dBm)
	Measurement bandwidth 
	NOTE

	
	5 MHz, 10 MHz, 15 MHz
	
	

	1559 ≤ f ≤ 1605
	-40
	1MHz
	Averaged over any 2 millisecond active transmission interval

	1605 ≤ f ≤ 1610
	-40 + 60/5 (f-1605)
	1MHz
	



Measurement results are provided in Table 2 with:
· Back off needed for CP-OFDM and DFT-s-OFDM at different frequency offsets where it is needed with the required emission mask level
· Margin to the emission mask at MPR level for CP-OFDM and DFT-s-OFDM.

Table 2: Back-off measurement results for frequencies with issues
	
	CBW (MHz)
	5
	10
	15
	5
	10
	15

	Freq.
(MHz)
	Mask
(dBm/MHz)
	back-off (dB)
	Margin at MPR

	
	
	DFT
	CP
	DFT
	CP
	DFT
	CP
	DFT
	CP
	DFT
	CP
	DFT
	CP

	1607.5
	-10
	0.0
	0.0
	0.0
	1.1
	0.0
	0.8
	7
	9
	6
	8
	8
	9

	1607
	-16
	0.7
	1.6
	0.8
	2.4
	0.5
	2.3
	2
	6
	1
	3
	2
	3

	1606.5
	-22
	1.1
	1.9
	2.2
	3.8
	1.8
	3.8
	0
	4
	-5
	-3
	-3
	-2

	1606
	-28
	1.2
	2.4
	3.3
	5.1
	3.1
	5.0
	0
	3
	-10
	-8
	-9
	-8

	1605.5
	-34
	0.8
	2.8
	4.6
	6.4
	4.2
	6.4
	1
	1
	-15
	-13
	-15
	-13

	1605
	-40
	2.0
	5.5
	5.7
	8.3
	5.2
	8.5
	-2
	-4
	-20
	-17
	-20
	-19

	1604.9
	-40
	2.0
	5.3
	6.0
	8.2
	5.2
	8.4
	-7
	-10
	-20
	-18
	-20
	-19



Observations for 5MHz: 
· Back-off is needed for emissions at 3.5MHz offset
· MPR is not sufficient for DFT-s-OFDM but is sufficient for CP-OFDM up to 4.5MHz offset
· Maximum back-off is needed to meet -40dBm/MHz floor at 5MHz offset at:
· 2.0dB for DFT-s-OFDM
· 5.5dB for CP-OFDM.
Observations for 10MHz:
· Back-off is needed for emissions at 2.5MHz offset
· MPR is sufficient up to 3MHz offset for DFT-s-OFDM and CP-OFDM
· Maximum back-off is needed to meet -40dBm/MHz floor at 5MHz offset at:
· 6.0dB for DFT-s-OFDM
· 8.3dB for CP-OFDM.
Observations for 15MHz:
· Back-off is needed for emissions at 2.5MHz offset
· MPR is sufficient up to 3MHz offset for DFT-s-OFDM and CP-OFDM
· Maximum back-off is needed to meet -40dBm/MHz floor at 5MHz offset at:
· 5.2dB for DFT-s-OFDM
· 8.5dB for CP-OFDM.

Since measurements are taken every 0.5MHz there may be slightly higher back-off needed, but it should no more than a 0.5dB addition.

Based on these results, Table 3 compares our measured values with the values proposed in [1, 2]. Since we did not test against all of the emission requirements, our values may still be optimistic.

Table 3: A-MPR for worst case allocation and channel position
	QPSK A-MPR/
contribution
	5MHz
DFT
	10MHz
DFT
	15MHz
DFT
	5MHz
CP
	10MHz
CP
	15MHz
CP

	[1] for ECC
	3.5
	7
	11.5
	6
	12.5
	13.5

	[1] for FCC
	3
	7.5
	9.5
	6
	12.5
	13.5

	[2] for ECC
	MPR
	5
	5
	MPR
	7
	7.1

	This work for Table 1
	2
	6
	5.5
	5.5
	8.5
	8.5



Observations:
· If no UL filter aid is considered, MPR is not sufficient for 5MHz A-MPR
· If Filter aid is considered, at least 4dB rejection is needed for the filter at 1605MHz for MPR to be sufficient
· Measured A-MPR for 10 and 15MHz channel bandwidths is larger than [2] and smaller than [1] but does not consider all emissions like used in [1].
· If 4dB rejection from UL filter is considered at 1605 MHz in [2] it could explain the differences with our measurements as this would correspond to 1dB less back-off
· 15MHz DFT-s-OFDM case has slightly lower A-MPR than at 10MHz but this may be explained by lower PSD for fully allocated 15MHz versus 10MHz and a slightly higher guard-band. However, it may be that a slightly small allocation in 15MHz would result in a similar A-MPR than for 10MHz
· At 8.5dB back-off and considering ET and APT PAs, additional back-off will be needed to accommodate lower voltage on the PAs and it should be verified.
2.2 A-MPR depending on UL filter rejection assumptions
In our measurements, we have not accounted for any filter help, but we have registered the margin to the emission requirements which allow to contemplate the help that would be needed from the n254 UL filter.

If any aid from the filter is considered, it should be based on the worst-case rejection over temperature and production spread and enable a design that co-band n254 UL with n24 and n255 UL.

With this assumption, at best, one can expect 3-4dB of rejection at 1605MHz (5MHz offset): 
· This may allow to get close to MPR for 5MHz CBW and ignore A-MPR for this channel bandwidth.
· For 10 and 15MHz this would only allow to reduce the worst-case A-MPR by 1dB
· Given the above it is not worth considering UL filter aid to define band n254 A-MPR for FCC and ECC requirements.

Proposal:
· A-MPR does not consider any help from the UL filter allowing co-banding options
· A-MPR requirement should at least account for our worst-case values for QPSK but also consider that those did not check the emission requirements exhaustively and higher values may be justified:
· For 5MHz: 2dB A-MPR for DFT-s-OFDM and 5.5dB for CP-OFDM
· For 10 and 15MHz: 6dB A-MPR for DFT-s-OFDM and [8.5dB] for CP-OFDM
· With 8.5dB back-off, emissions should be further verified at low voltage for CP-OFDM.
3 Conclusion
In this contribution, we have analyzed our measurements for the worst case 5, 10 and 15MHz allocations and channel placements for ECC and FCC emissions A-MPR in band n254. Although far from a complete check of all allocations and all emissions, the following proposal is made.

Proposal:
· A-MPR does not consider any help from the UL filter allowing co-banding options
· A-MPR requirement should at least account for our worst-case values for QPSK but also consider that those did not check the emission requirements exhaustively and higher values may be justified:
· For 5MHz: 2dB A-MPR for DFT-s-OFDM and 5.5dB for CP-OFDM
· For 10 and 15MHz: 6dB A-MPR for DFT-s-OFDM and [8.5dB] for CP-OFDM
· With 8.5dB back-off, emissions should be further verified at low voltage for CP-OFDM.
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