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1. Introduction
A text proposal for TR 38.896 to add agreements in WF [1] made on NS_17 PC2 for n28 by dual-duplexer architecture.
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---Start of changes---
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Table 5.2.1-1: UE output power for PC2
	NR
band
	Class 2 (dBm)
	Tolerance (dB)

	n28
	26
	[FFS]

	NOTE 3: Refers to the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.



[bookmark: _Toc30087][bookmark: _Toc13077][bookmark: _Toc2304]5.2.2	A-MPR requirements
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5.2.2.2.1 Dual duplexer
For a UE implementing the dual-duplexer on band n28, no A-MPR for NS_17 is needed for PC2 as well as PC3, for BW of 5MHz and 10MHz.FFS

5.2.2.2.2 Full-band duplexer
Analysis were also carried out for a UE implementing the full-band duplexer on band n28 PC2.
5.2.2.2.2.1 Simulation results from Apple (R4-2400170)
1. Simulation assumptions
The following assumptions and requirements for the simulations are used:
· Power Class 3 & 2
· Fixed Bias
· NR Waveform
· Calibration: 1dB MPR: DFT-s-OFDM QPSK 20MHz, 100RB0
· Carrier Leakage: 28dBc
· Image: 28dBc
· CIM3: 60dBc
· CIM5: 70dBc

2. Simulation results UE-to-UE Coexistence
The situation for UE-to-UE coexistence for a 10MHz channel with lower edge at 718MHz is depicted below. The in-band emission limit is applicable up to 703MHz since no Note 15 is used. Note 15 causes the emission requirement to be applicable inside the FOOB range and is used for certain other protected frequency ranges, however it is not used in this case. Additionally Note 34 restricts the LCRB to a maximum of 30RBs. Additionally, RB_start is limited to 1 < RB_start < 48.
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The reported OBO in Table 1 considers only the UE-to-UE coexistence requirements but no other emission limits. According to the simulations no additional A-MPR is required to meet the in-band UE-to-UE coexistence requirements. The restrictions in LCRB, RB_start and the FOOB range result in MPR being enough for compliance.
Observation 1: According to the simulations no additional A-MPR is required to meet the in-band UE-to-UE coexistence requirements. The restrictions in LCRB, RB_start and the FOOB range result in MPR being enough for compliance.
Table 1: Power back-off for UE-to-UE coexistence requirements with single duplexer architecture
	
	PC3
	PC2

	DFT-s-OFDM
	No limitation found for DFT-s-OFDM
	No limitation found for DFT-s-OFDM

	CP-OFDM
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3. Simulation results NS_17
The situation for NS_17 for a 10MHz channel with lower edge at 718MHz is depicted below. The in-band emission limit is applicable up to frequency 710MHz since no exception for FOOB applies.
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The reported OBO in Table 2 only displays the back-off from NS_17 additional emission requirement (-26.2dBm/6MHz). The results indicate that additional power back-off is required for PC3 and PC2 in case of using a full-band duplexer architecture (i.e. single duplexer design). It is proposed to specify A-MPR for both power classes. The preference is to use modified MPR behaviour to distinguish legacy UEs (dual duplexer architecture) and new UEs (single duplexer architecture). The advantage compared to a new NS flag is that legacy UEs can camp on a cell and new UEs can signal their additional power back-off need. Furthermore, a new UE with superior performance could simply decide to not use the bit to indicate improved uplink power and coverage.
Observation 2: For NS_17 with full-band duplexer architecture (i.e. single duplexer design) additional power back-off is required for PC3 and PC2.
Observation 3: Introducing a new NS flag for single duplexer architecture would prevent legacy UEs to camp on the band n28 cell. Use of modified MPR behaviour would allow new and legacy UEs to camp on a cell and let the network know via bit setup whether additional power back-off is required. Additionally, a new UE with superior performance could simply decide to not use the bit to indicate improved uplink power and coverage. In total, the use of modified MPR behaviour results into more flexibility compared to a new NS flag.
Table 2: Power back-off for NS_17 with single duplexer architecture
	
	PC3
	PC2

	DFT-s-OFDM
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	CP-OFDM
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Table 3: 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
	≤ 0.18 
	≤ 1.44
	A1

	
	
	≥ 0
	>= 5.4
	A2



Table 4: A-MPR for NS_17 for PC3
	Modulation/Waveform
	A1
	A2

	 
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM
 
 
 
 
	PI/2 BPSK
	≤ 2.0
	≤ 2.5

	
	QPSK
	≤ 2.5
	≤ 3.5

	
	16 QAM
	≤ 3.0
	≤ 4.0

	
	64 QAM
	≤ 3.0
	≤ 4.0

	
	256 QAM
	 
	

	CP-OFDM
 
 
 
	QPSK
	≤ 4.0
	≤ 5.0

	
	16 QAM
	≤ 4.0
	≤ 5.0

	
	64 QAM
	≤ 4.0
	≤ 5.0

	
	256 QAM
	
	 




Table 5: A-MPR for NS_17 for PC2
	Modulation/Waveform
	A1
	A2

	 
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM
 
 
 
 
	PI/2 BPSK
	≤ 3.0
	≤ 3.5

	
	QPSK
	≤ 3.5
	≤ 4.5

	
	16 QAM
	≤ 4.0
	≤ 5.0

	
	64 QAM
	≤ 4.0
	≤ 5.0

	
	256 QAM
	 
	≤ 5.0

	CP-OFDM
 
 
 
	QPSK
	≤ 5.0
	≤ 6.0

	
	16 QAM
	≤ 5.0
	≤ 6.0

	
	64 QAM
	≤ 5.0
	≤ 6.0

	
	256 QAM
	
	 



4. Out-of-Band rejection
The situation for UE-to-UE coexistence for a 10MHz channel with lower edge at 703MHz is depicted below. The in-band emission limit is applicable up to frequency 694MHz and not limited by FOOB since Note 15 is used. Note 15 causes the emission requirement to be applicable inside the FOOB range.
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Our simulations suggest that at least 23dB filter rejection is required inside the protected region to avoid additional power back-off for PC2. It needs to be checked whether modern technology can support this minimum rejection requirement.
Observation 4: Simulations suggest that at least 23dB filter rejection is required for frequencies below 694MHz to avoid additional power back-off for PC2.

5.2.2.2.2.2 Simulation results from Huawei (R4-2404878)
Consider to merge the A-MPR proposals from different companies, e.g. to define three A-MPR regions, namely A1, A2 and A3 as below:
Table 2.3-1: A-MPR regions for NS_17 (assuming full-band duplexer)
	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, < 7.2
	A2

	
	
	≥ 0
	>= 7.2
	A3



Table 2.3-2: A-MPR for NS_17 for PC2
	Modulation/Waveform
	A1
	A2
	A3

	 
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM
 
 
 
 
	PI/2 BPSK
	≤ 3
	≤ 3.5
	≤ 5

	
	QPSK
	≤ [3.5/3]
	≤ [4.5/4]
	≤ 5

	
	16 QAM
	≤ [4/3.5]
	≤ [5/4]
	≤ 5

	
	64 QAM
	≤ 4
	≤ [5/4.5]
	≤ 5

	
	256 QAM
	 
	≤ [5/5.5]
	≤ 5.5

	CP-OFDM
 
 
 
	QPSK
	≤ [5/4.5]
	≤ [6/5.5]
	≤ [5.5]

	
	16 QAM
	≤ 5
	≤ [6/5.5]
	≤ [5.5]

	
	64 QAM
	≤ 5
	≤ [6/5.5]
	≤ [5.5]

	
	256 QAM
	
	
	



In R4-2400170, PC3 A-MPR for NS_17 was proposed for single-duplexer implementation. Since LTE and NR share the same RFFE in smartphones, PC3 A-MPR would also be needed for LTE.

5.2.2.2.2.2 Simulation results from Qualcomm (R4-2405712)
The relevant co-existence requirements for n28 are shown below.

Table 3: Relevant n28 coex requirements

	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
	




For the requirements overlapping Rx frequencies, single duplexer will provide high rejection and they are not problematic, rather the -32 dBm/MHz is instead a relaxation from -50 dBm/MHz aimed for split-duplexer. The requirements with -26.2 limit are not found to be problematic in measurements. Below 694 MHz there is good filter rejection in place and based on NS17 studies no A-MPR is proposed to the RB allocations for which this requirement is valid.

The conclusion therefore has been that -42 dBm / 8 MHz specified below 694 MHz is the most challenging requirement to meet. For PC2 operation there are two options to handle that requirement

Option 1: With sufficiently good filter rejection the requirement can be met without specification changes
Option 2: Specify a new NS which allows A-MPR for this requirement

When these requirements can be met for PC2 operation, we do not see any issue in meeting them at PC3 power level as same filter rejection is in place but emissions are reduced. 

For NS_17 A-MPR, we observed the proposals agreed for starting point included two cases where A-MPR has 3.5 dB difference to PC3 power level. These are corrected below to cap the difference to 3 dB.


Table 4: NS_17 PC2 A-MPR
 
	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



Table 5: A-MPR for NS_17 for PC2
	Modulation/Waveform
	A1
	A2

	 
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM
 
 
 
 
	PI/2 BPSK
	≤ [3]
	≤ [3.5]

	
	QPSK
	≤ [3]
	≤ [4]

	
	16 QAM
	≤ [3.5]
	≤ [4]

	
	64 QAM
	≤ [4]
	≤ [4.5]

	
	256 QAM
	 
	≤ [5.5]

	CP-OFDM
 
 
 
	QPSK
	≤ [4.5]
	≤ [5.5]

	
	16 QAM
	≤ [5]
	≤ [5.5]

	
	64 QAM
	≤ [5]
	≤ [5.5]

	
	256 QAM
	
	 







---End of changes---
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