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1	Introduction
In RAN4#101-e, a WF [1] on PC2 FDD was agreed, and A-MPR is one of the remaining issues. The agreements on the simulation assumptions are duplicated below, which were used to obtain the simulation results presented in this paper.
· The A-MPR requirements for NS_100, NS_05, NS_05U, NS_48 and NS_49 shall be evaluated for PC2 n1, and NS_100 shall be evaluated for PC2 n3. For NS_48 and NS_49, evaluate A-MPR for BW<=20MHz for power class 2. Update the network signals to include smaller channel bandwidths if found necessary.
· Assumptions for 1Tx A-MPR evaluation:
· CIM3: 60 dBc.
· CIM5: 70dBc
· Focus evaluations first on QPSK DFT-s-OFDM with Image and carrier leakage of 28dB for up to 64QAM. 
· Evaluation of Higher order modulations is not precluded, for 256QAM image is 35dB,
· PA calibration for 20 MHz, SCS 15 kHz, QPSK, DFT-S-OFDM, 100 RB0 waveform to meet 31dB ACLR at 1 dB MPR based on [4~5]dB post PA losses,
· Post PA insertion loss: [4~5] dB
· PC2 studies assume the same filter rejection than those used for PC3 studies
 

2	Discussion
The following A-MPR for the additional spectrum emission requirements have been specified for band n1 and/or n3, which are based on power class 3. When the max output power is increased to power class 2, additional back-off may be needed. In the following sections, we present our simulation results based on 1Tx PC2 architecture.
	Network signalling label
	Requirements (clause)
	NR Band
	Channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	NS_05
	6.5.3.3.4
	n1, n65, n84
	5, 10, 15, 20 (NOTE 2)
	
	Clause 6.2.3.4

	NS_05U
	6.5.3.3.4, 6.5.2.4.2
	n1, n65, n84
	5, 10, 15, 20
	
	Clause 6.2.3.4

	NS_48
	6.5.3.3.22
	n1 and n84
	25, 30, 40, 45, 50
	Table 6.2.3.26-1
	Table 6.2.3.26-1

	NS_49
	6.5.3.3.23
	n1 and n84
	25, 30, 40, 45, 50
	Table 6.2.3.27-1
	Table 6.2.3.27-1

	NS_100
	6.5.2.4.2
	n1, n2, n3, n5, n8,
n18, n25, n26, n65,
n66, n80, n81, n84,
n86, n89
(NOTE 1)
	
	
	Table
6.2.3.1-2



2.1 PC2 A-MPR for NS_05
The network signal NS_05 is defined for the protection of PHS services. And the requirements are duplicated below from TS 38.101-1.
[bookmark: _Toc21344372][bookmark: _Toc29801858][bookmark: _Toc29802282][bookmark: _Toc29802907][bookmark: _Toc37251415][bookmark: _Toc45888295][bookmark: _Toc45888894][bookmark: _Toc61367588][bookmark: _Toc61372971][bookmark: _Toc68230919][bookmark: _Toc69084332][bookmark: _Toc75467342][bookmark: _Toc76509364][bookmark: _Toc76718354][bookmark: _Toc83580693][bookmark: _Toc84405202][bookmark: _Toc84413811]6.5.3.3.4	Requirement for network signalling value "NS_05"
When "NS_05" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5.3.3.4-1. 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 6.5.3.3.4-1: Additional requirements for "NS_05"
Frequency band
(MHz)
Channel bandwidth (MHz) / Spectrum emission limit (dBm)
Measurement bandwidth 


5, 10, 15, 20


1884.5 f 1915.7
-41
300 kHz



The A-MPR needed for 20MHz BW QPSK waveforms are shown in Figure 1. Note that the A-MPR values that are smaller than the PC2 MPR specification are not shown (i.e. marked in gray color) for the convenience of identifying additional power reduction. This methodology is adopted in the rest of the paper.
	[image: AMPR PC2 n1 NS_05 20MHz QPSK DFT-s-OFDM]
	[image: AMPR PC2 n1 NS_05 20MHz QPSK CP-OFDM]


Figure 1:  PC2 A-MPR for NS_05 (A-MPR<=MPR is shown in gray)

The simulation results for other modulation formats as well as BW=5/10/15MHz can be found in the appendix. It can be seen that the A-MPR needed are generally higher than those defined for PC3. For example, the maximum A-MPR value for PC2 is about 2-4 dB higher.
Proposal 1: Define PC2 A-MPR for NS_05, taking into account the simulation results provided in this paper.
As to the additional UTRA ACLR requirements included in NS_05U, our preliminary results show little difference from those for NS_05.
Additionally, it appears that the PHS services in most countries are terminated or phasing out. Hence the necessity of updating NS_05 and/or NS_05U is debatable.
[bookmark: _Toc37251433][bookmark: _Toc45888313][bookmark: _Toc45888912][bookmark: _Toc61367606][bookmark: _Toc61372989][bookmark: _Toc68230937][bookmark: _Toc69084350][bookmark: _Toc75467360][bookmark: _Toc76509382][bookmark: _Toc76718372][bookmark: _Toc83580711][bookmark: _Toc84405220][bookmark: _Toc84413829]2.2 PC2 A-MPR for NS_48
The network signal NS_48 is defined for the protection of band 34/n34 and band 33. The additional requirements are duplicated below from TS 38.101-1. The filter rejection for band 34/n34 is assumed to be 11 dB, which is the same as that used for PC3 A-MPR.

6.5.3.3.22	Requirement for network signalling values "NS_48" and "NS_51"
When "NS_48" or "NS_51" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5.3.3.22-1. 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 6.5.3.3.22-1: Additional requirements for "NS_48"
Protected band
Frequency range (MHz)
Maximum Level (dBm)
MBW (MHz)
NOTE
[bookmark: _Hlk29549626]E-UTRA band 34 –
NR band n34
FDL_low
-
FDL_high
-50
1

Frequency range
1900
-
1915
-15.5
5
1
Frequency range
1915
-
1920
+1.6
5
1
NOTE 1:	For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.


The A-MPR needed for BW=50MHz QPSK waveforms are shown in Figure 2.
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Figure 2: PC2 A-MPR for NS_48 (A-MPR<=MPR is shown in gray)

The simulation results for other BWs can be found in the appendix. It can be seen that the A-MPR needed are generally higher than those defined for PC3. 
Proposal 2: Define PC2 A-MPR for NS_48, taking into account the simulation results provided in this paper.
2.2 PC2 A-MPR for NS_49
The network signal NS_49 is defined for the protection of band 34/n34 and band 39. The additional requirements are duplicated below from TS 38.101-1. The filter rejection for band 34/n34 is assumed to be 11 dB, which is the same as that used for PC3 A-MPR.

6.5.3.3.23	Requirement for network signalling value "NS_49"
When "NS_49" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5.3.3.23-1. 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 6.5.3.3.23-1: Additional requirements for "NS_49"
Protected band
Frequency range (MHz)
Maximum Level (dBm)
MBW (MHz)
NOTE
E-UTRA band 34 -
NR band n34
FDL_low
-
FDL_high
-50
1

Frequency range
1880
-
1895
-40
1

Frequency range
1895

1915
-15.5
5
1
Frequency range
1915
-
1920
1.6
5
1
NOTE 1:	For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.


The A-MPR needed for 40MHz BW QPSK waveforms are shown in Figure 2.
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Figure 3: PC2 A-MPR for NS_49 (A-MPR<=MPR is shown in gray)

The simulation results for BW=25/30/35/40/45/50 MHz can be found in the appendix. It can be seen that the A-MPR needed are generally higher than those defined for PC3. 
Proposal 3: Define PC2 A-MPR for NS_49, taking into account the simulation results provided in this paper.
2.3 PC2 A-MPR for BW≤20MHz
Simulations for BW<=20MHz are also conducted, with additional requirements depicted by NS_48 or NS_49. Figure 4 and Figure 5 show the A-MPR needed for 20MHz waveforms for NS_48 and NS_49, respectively. More results for BW=10/15MHz can be found in the appendix.
	[image: MPR PC2 NS_48 20MHz QPSK DFT-s-OFDM_Lower]
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Figure 4: PC2 A-MPR for BW=20MHz with NS_48 requirements (A-MPR<=MPR is shown in gray)
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Figure 5: PC2 A-MPR for BW=20MHz with NS_49 requirements (A-MPR<=MPR is shown in gray)

As per current specification, NS_48/NS_49 is applicable for BW>20MHz. For smaller channel bandwidths, some RB restrictions as shown in the table below apply. Such restrictions apply to the scheduling regardless of the actual transmission power of the UE, which reduces the achievable throughput. For power class 2, it’s proposed to remove the RB restrictions and apply A-MPR instead.
Table 1: Existing RB restrictions for the protection of B33 and B39
	NR Band
	Spurious emission for UE co-existence

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	n1, n84
	E-UTRA Band 1, 5, 7, 8, 11, 18, 19, 20, 21, 22, 26, 27, 28, 31, 32, 38, 40, 41, 42, 43, 44, 45, 50, 51, 52, 65, 67, 68, 69, 72, 73, 74, 75, 76,
NR Band n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n77
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 3, 34
	FDL_low
	-
	FDL_high
	-50
	1
	15

	
	Frequency range
	1880
	-
	1895
	-40
	1
	15, 27

	
	Frequency range
	1895
	-
	1915
	-15.5
	5
	15, 26, 27

	
	Frequency range
	1915
	-
	1920
	+1.6
	5
	15, 26, 27

	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 27:	This requirement is applicable for channel bandwidths up to 20 MHz within the range 1920 - 1980 MHz with the following restriction: for carriers of 15 MHz bandwidth when the carrier centre frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when the carrier centre frequency is within the range 1930 - 1938 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.





Proposal 4: Update NS_48 and NS_49 to include BW<=20MHz, and define the corresponding A-MPR and remove the RB restrictions for power class 2.
3	Conclusion
In this paper, we have shared our A-MPR simulation results based on 1Tx PC2 architecture, and made the following proposals.
Proposal 1: Define PC2 A-MPR for NS_05, taking into account the simulation results provided in this paper.
Proposal 2: Define PC2 A-MPR for NS_48, taking into account the simulation results provided in this paper.
Proposal 3: Define PC2 A-MPR for NS_49, taking into account the simulation results provided in this paper.
Proposal 4: Update NS_48 and NS_49 to include BW<=20MHz, and define the corresponding A-MPR and remove the RB restrictions for power class 2.
References
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Appendix: Simulation Results
Note that the A-MPR values that are smaller than the PC2 MPR specification are not shown (i.e. marked in gray color) for the convenience of identifying additional power reduction.
· NS_05 BW=20 MHz
	
	

	
	

	
	

	guard-band = 20MHz

	
	



· NS_05 BW=15 MHz
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	guard-band = 15 MHz
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· NS_05 BW=10 MHz
	
	

	
	

	
	

	guard-band = 10 MHz

	
	



· NS_05 BW=5 MHz
	
	

	
	

	
	



· NS_48
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· NS_48 BW<=20MHz
	
	

	
	

	
	



· NS_49
	
	

	
	

	
	

	
	

	
	

	
	



· NS_49 BW<=20MHz
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