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1	Introduction
As per the WF [1], the following issues are to be further discussed for band n28 NS_17 A-MPR:
· Further check that PC3 A-MPR requirements do not need to be changed.
· Further check whether single duplexer complies with the general coexistence requirements without the support of A-MPR (without NS_17).
· Other implementation options are not precluded
· Take A-MPR values in R4-2320652 (quoted below) as starting point for NS_17 for n28 PC2, and verify the values further to cover all operating modes.

2	Discussion
Given the status of world-wide frequency allocation for band n28, a typical UE employs the dual-duplexer (n28A+n28B) architecture to meet different regional emission requirements. Based on this assumption, no A-MPR is defined for PC3 UEs [2]. Furthermore, we have pointed out [3] that no A-MPR is needed for PC2, either, under the same assumption.
Proposal 1: For a UE implementing the dual-duplexer on band n28, no A-MPR for NS_17 is needed for PC2 as well as PC3.
As discussed in [4], UEs operating in band n28 shall also meet the spurious emissions requirements for co-existence as defined in clause 6.5.3.2 [5], which are duplicated below. It’s worth noting that the requirements in NOTE 34 seem to apply regardless if NS_17 is signalled or not, and for any UE power class.
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This clause specifies the requirements for NR bands for coexistence with protected bands. Unless otherwise stated, the spurious emission for UE co-existence apply for the frequency ranges that are more than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
Table 6.5.3.2-1: Requirements for spurious emissions for UE co-existence
NR Band
Spurious emission for UE co-existence

Protected band
Frequency range (MHz)
Maximum Level (dBm)
MBW (MHz)
NOTE
n28, n83
E-UTRA Band 1, 4, 22, 32, 42, 43, 50, 51, 65, 66, 74, 75, 76
NR Band n77, n78, n100, n101
FDL_low
-
FDL_high
-50
1
2

E-UTRA Band 1
FDL_low
-
FDL_high
-50
1
19, 25

E-UTRA Band 2, 3, 5, 7, 8, 18, 19, 20, 25, 26, 27, 31, 34, 38, 39, 40, 41, 52, 71, 72, 73
NR Band n79, n105
FDL_low
-
FDL_high
-50
1


E-UTRA Band 11, 21
FDL_low
-
FDL_high
-50
1
19, 24

Frequency range
470
-
694
-42
8
15, 35

Frequency range
470
-
710
-26.2
6
34

Frequency range
662
-
694
-26.2
6
15

Frequency range
758
-
773
-32
1
15

Frequency range
773
-
803
-50
1


Frequency range
1884.5
-
1915.7
-41
0.3
8, 19
NOTE 2:	As exceptions, measurements with a level up to the applicable requirements defined in Table 6.5.3.1-2 are permitted for each assigned NR carrier used in the measurement due to 2nd, 3rd, 4th or 5th harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2 MHz + N x LCRB x RBsize kHz), where N is 2, 3, 4, 5 for the 2nd, 3rd, 4th or 5th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.
NOTE 8:	Applicable when co-existence with PHS system operating in 1884.5 - 1915.7 MHz.
NOTE 15:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
NOTE 19:	Applicable when the assigned NR carrier is confined within 718 MHz and 748 MHz and when the channel bandwidth used is 5 or 10 MHz.
NOTE 24:	As exceptions, measurements with a level up to the applicable requirement of -38 dBm/MHz is permitted for each assigned NR carrier used in the measurement due to 2nd harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.3.1-1) for which the 2nd harmonic totally or partially overlaps the measurement bandwidth (MBW).
NOTE 25:	As exceptions, measurements with a level up to the applicable requirement of -36 dBm/MHz is permitted for each assigned NR carrier used in the measurement due to 3rd harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.3.1-1) for which the 3rd harmonic totally or partially overlaps the measurement bandwidth (MBW).
NOTE 34:	This requirement is applicable for 5 and 10 MHz NR channel bandwidth allocated within 718-728 MHz. For carriers of 10 MHz bandwidth, this requirement applies for an uplink transmission bandwidth less than or equal to 30 RB with RBstart > 1 and RBstart < 48.
NOTE 35:	This requirement is applicable in the case of a 10 MHz NR carrier confined within 703 MHz and 733 MHz, otherwise the requirement of -25 dBm with a measurement bandwidth of 8 MHz applies.



Observation 1: The UE co-existence requirement (with NOTE 34) for band n28 has the same protected frequency range as NS_17, but different channel allocation conditions. It seems to apply regardless if NS_17 is signalled or not, and for any UE power class.
NOTE 34 could impact the definition of A-MPR for NS_17 for UEs with single-duplexer implementation. When NS_17 is signalled, a UE may be allowed to use A-MPR to meet the additional emission requirement. However, if NS_17 is not signalled, the UE shall still meet the requirement in NOTE 34 without the help of A-MPR.
Taking this into consideration, let’s examine the proposal from reference [6], which is duplicated below.
Table 3: A-MPR regions for NS_17 for PC2 [6]
Channel Bandwidth, MHz
Carrier Center Frequency, Fc, MHz
Regions
A-MPR


RBstart*12*SCS
MHz
LCRB*12*SCS
MHz

10 MHz
723 ≤ Fc ≤ 728
≤ 0.18 
≤ 1.44
A1


≥ 0
> 5.4
A2


It can be seen that the RB region for A1 overlaps with the RB allocations described in NOTE 34.
Observation 2: A UE that needs A-MPR for A1 as proposed in [6] may not be able to meet the UE co-existence requirement in NOTE 34.
For the single-duplexer implementation, we have carried out preliminary evaluation using a PC2 PA operating in APT mode. Based on our initial measurement results, we propose the following A-MPR for PC2.
Proposal 2: Consider the following PC2 A-MPR requirements for NS_17.
Table 1: A-MPR regions for NS_17 for PC2
	Channel Bandwidth, MHz
	Carrier Center Frequency, Fc, MHz
	Regions
	A-MPR

	
	
	RBstart*12*SCS
MHz
	LCRB*12*SCS
MHz
	

	10 MHz
	723 ≤ Fc ≤ [728]
	≥ 0
	≥ [7.2]
	A1



Table 2: A-MPR for NS_17 for PC2
	Modulation/Waveform
	A1

	 
	Outer/Inner

	DFT-s-OFDM
 
 
 
 
	PI/2 BPSK
	≤ [5]

	
	QPSK
	≤ [5]

	
	16 QAM
	≤ [5]

	
	64 QAM
	≤ [5]

	
	256 QAM
	≤ [5.5]

	CP-OFDM
 
 
 
	QPSK
	≤ [5.5]

	
	16 QAM
	≤ [5.5]

	
	64 QAM
	≤ [5.5]

	
	256 QAM
	



We have not evaluated the PC3 PA yet. However, based on the A-MPR needed for PC2, it’s very likely that a PC3 UE would need A-MPR as well.
Proposal 3: Further study if PC3 A-MPR is needed for NS_17 for single-duplexer implementations.
The single-duplexer is an emerging implementation for band n28, which can reduce the complexity and cost for a UE. On the other hand, the dual-duplexer is a mature solution that has been widely used. Moreover, the UEs with dual-duplexer do not need A-MPR for NS_17, which is beneficial for network coverage. Hence, we propose:
Proposal 4: Define an additional set of A-MPR requirements for single-duplexer implementations, which can be indicated via modifiedMPR-Behavior.
3	Conclusion
Regarding A-MPR for NS_17, we have made the following observations and proposals:
Proposal 1: For a UE implementing the dual-duplexer on band n28, no A-MPR for NS_17 is needed for PC2 as well as PC3.
Observation 1: The UE co-existence requirement (with NOTE 34) for band n28 has the same protected frequency range as NS_17, but different channel allocation conditions. It seems to apply regardless if NS_17 is signalled or not, and for any UE power class.
Observation 2: A UE that needs A-MPR for A1 as proposed in [6] may not be able to meet the UE co-existence requirement in NOTE 34.
Proposal 2: Consider the following PC2 A-MPR requirements for NS_17.
Table 1: A-MPR regions for NS_17 for PC2
	Channel Bandwidth, MHz
	Carrier Center Frequency, Fc, MHz
	Regions
	A-MPR

	
	
	RBstart*12*SCS
MHz
	LCRB*12*SCS
MHz
	

	10 MHz
	723 ≤ Fc ≤ [728]
	≥ 0
	≥ [7.2]
	A1



Table 2: A-MPR for NS_17 for PC2
	Modulation/Waveform
	A1

	 
	Outer/Inner

	DFT-s-OFDM
 
 
 
 
	PI/2 BPSK
	≤ [5]

	
	QPSK
	≤ [5]

	
	16 QAM
	≤ [5]

	
	64 QAM
	≤ [5]

	
	256 QAM
	≤ [5.5]

	CP-OFDM
 
 
 
	QPSK
	≤ [5.5]

	
	16 QAM
	≤ [5.5]

	
	64 QAM
	≤ [5.5]

	
	256 QAM
	



Proposal 3: Further study if PC3 A-MPR is needed for NS_17 for single-duplexer implementations.
Proposal 4: Define an additional set of A-MPR requirements for single-duplexer implementations, which can be indicated via modifiedMPR-Behavior.
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