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<Topic 1 A-MPR>

<Sub-topic 1-1 HPUE with dual Tx>
The handling of HPUE with dual Tx requires special attention. When NR-U PC3 was specified, a separate table was introduced for dual Tx. While this might offer the clearest solution in terms of explicitly defined values it creates considerable work and more cluttering.
Companies are therefore asked to provide their views and proposals to efficiently solve the challenges with specifying A-MPR for dual Tx. 
<Way forward>:
· Option 1: Limit the dual-Tx UE A-MPR to be at most 3 dB higher than PC3, while allowing the extra [2] dB relaxation within this boundary.
· Option 2: Introduce dedicated A-MPR for PC2 with dual Tx (as has been done for other NS flags such as NS_60).
· Option 3: 
· Void Note 7 from Table 6.2.3.1-1,
· Limit the single-Tx and dual-Tx PC2 FDD A-MPR to be at most 3dB higher than PC3 A-MPR,
· Capture the dual-Tx A-MPR additional relaxation for each affected NS flag.
· We invite companies to study how to best capture the dual-Tx additional relaxation: 
· separate table from PC2 single Tx?
· footnote to single-Tx PC2 A-MPR for each regions?
· any other approach not precluded.
· Other Options are not precluded.


<Sub-topic 1-2 NS_07 (A-MPR for n13 PC2)>
RB region and A-MPR tables are the result of merging company contributions:
Table 1: A-MPR regions for NS_07 (PC2)
	Channel Bandwidth, MHz
	Carrier Frequency, MHz
	Regions
	A-MPR

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

	5 MHz
	782 ≤ Fc ≤ 784.5
	≥0
	≥ 1.8
	A3

	5 MHz
	779.5 ≤ Fc < 782
	≤ 0.9
	≥ 0
	A1

	
	
	> 0.9, ≤ 1.26
	≥1.26
	A2

	
	
	> 1.26, ≤ 3.42
	≥ 1.8
	A3

	
	
	>3.42
	≤ 0.36
	A4

	
	
	>1.26, ≤2.16
	≥1.26, <1.8
	A5

	
	
	>3.06
	>0.36
	A5

	10 MHz
	Fc = 782
	≤ 2.34
	≥ 0
	A1

	
	
	>2.34, ≤ 3.24
	≥ 1.44
	A2

	
	
	> 3.24, ≤ 6.48
	≥ 3.24
	A3

	
	
	> 6.48
	≤ 0.36
	A4

	
	
	>3.24, ≤6.48
	≥1.8, <3.24
	A5

	
	
	>6.48
	>0.36
	A5



Table 2: A-MPR for NS_07 (PC2 with single Tx)
	Modulation/Waveform
	A1
	A2
	A3
	A4
	A5

	
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM PI/2 BPSK
	13.5
	10.5
	8.0
	6.0
	3.0

	DFT-s-OFDM QPSK
	13.5
	10.5
	8.0
	6.0
	3.0

	DFT-s-OFDM 16 QAM
	13.5
	10.5
	8.0
	6.0
	3.0

	DFT-s-OFDM 64 QAM
	13.5
	10.5
	8.0
	6.0
	3.0

	DFT-s-OFDM 256 QAM
	13.5
	10.5
	8.0
	6.0
	3.0

	CP-OFDM QPSK
	15.5
	11.5
	9.0
	6.0
	3.0

	CP-OFDM 16 QAM
	15.5
	11.5
	9.0
	6.0
	3.0

	CP-OFDM 64 QAM
	15.5
	11.5
	9.0
	6.0
	3.0

	CP-OFDM 256 QAM
	15.5
	11.5
	9.0
	6.0
	3.0




Table 3: A-MPR for NS_07 (PC2 with dual Tx) [in case of Sub-topic 1-1, Option 2] 
	Modulation/Waveform
	A1
	A2
	A3
	A4
	A5

	
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM PI/2 BPSK
	15.0
	12.0
	9.0
	6.0
	3.0

	DFT-s-OFDM QPSK
	15.0
	12.0
	9.0
	6.0
	3.0

	DFT-s-OFDM 16 QAM
	15.0
	12.0
	9.0
	6.0
	3.0

	DFT-s-OFDM 64 QAM
	15.0
	12.0
	9.0
	6.0
	3.0

	DFT-s-OFDM 256 QAM
	15.0
	12.0
	9.0
	6.0
	3.0

	CP-OFDM QPSK
	17.0
	13.0
	10.0
	6.0
	4.0

	CP-OFDM 16 QAM
	17.0
	13.0
	10.0
	6.0
	4.0

	CP-OFDM 64 QAM
	17.0
	13.0
	10.0
	6.0
	4.0

	CP-OFDM 256 QAM
	17.0
	13.0
	10.0
	6.0
	4.0



Table 3-bis: dual-Tx PC2 additional A-MPR relaxation from single-Tx PC2 A-MPR for NS_07 
[in case of Sub-topic 1-1, Option 3] 
	Modulation/Waveform
	A1
	A2
	A3
	A4
	A5

	
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	All modulations and all waveforms
	1.5
	1.5
	1.0
	0.0
	0.0





<Way forward>:
· Further check whether NS_07 A-MPR for PC2 with single-Tx can be specified by introducing Tables 1 and 2 to 38.101-1.
· Table 3 is a showcase how A-MPR could end up in case Option 2 is selected in Sub-topic 1-1
· Table 3-bis as one example (to be further studied) of how the dual-TX A-MPR relaxation could be captured for sub-topic 1-1 option3.



<Sub-topic 1-3 A-MPR and related issues for n28 PC2>
<Agreement>:
· 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.

<Way forward>:
· Continue work on NS_17 A-MPR requirements.

<Sub-topic 1-4 NS_46 (A-MPR for n7 PC2)>
<Way forward>: 
· Try to finalize the results for NS_46 by merging the A-MPR regions and values in R4-2400171, R4-2402213, R4-2402742.
· Further check the following candidate solution from R4-2400171:
 Table 7: A-MPR regions for NS_46 for PC2 (Red colour indicates differences to [R4-2320669])
	Channel Bandwidth, MHz
	Carrier Center Frequency, Fc, MHz
	Regions
	A-MPR

	
	
	RBend*12*SCS
MHz
	LCRB*12*SCS
MHz
	

	10 MHz
	2555 ≤ FC ≤ 2565

	≥ 7.92
	≥ 7.2
	A5

	
	
	≥ 7.92
	< 2.16
	A5

	15 MHz
	2547.5 ≤ FC ≤ 2562.5
	≥ 11.16
	≥ 7.2
	A6

	
	
	≥ 11.16
	< 7.2
	A10

	20 MHz
	2540 ≤ FC ≤ 2560
	≥12.6, < 15.3
	≥ 10.8
	A6

	
	
	≥ 15.3
	≥ 8.64
	A6

	
	
	≥ 14.4, < 15.3
	 < 8.64
	A10



Table 8: A-MPR regions for NS_46 for PC2 
	Channel Bandwidth, MHz
	Carrier Center Frequency, Fc, MHz
	Regions
	A-MPR

	
	
	RBend*12*SCS
MHz
	LCRB*12*SCS
MHz
	

	25 MHz
	2512.5 ≤ FC ≤ 2557.5
	< 12.24
	>max (0, 12*SCS*RBend - 2.7)
	A5

	
	
	≥ 0
	> 16.02
	A9

	
	
	≥ 0
	≥ 12.24, ≤ 16.02
	A6

	
	
	≥ 17.64
	< 12.24
	A10

	30 MHz
	2515 ≤ FC ≤ 2555
	≥0, <1.44
	>0
	A4

	 
	 
	≥1.44, <13.5
	>max (0, 12*SCS*RBend -1.8)
	A5

	 
	 
	≥13.5, <19.8
	>11.52
	A6

	 
	 
	≥19.8, <25.92
	>6.3
	A7

	 
	 
	≥25.92
	>0
	A8

	
	
	> 20.7 , < 25.92
	≤ 6.3
	A10

	35 MHz
	2517.5 ≤ FC ≤ 2552.5
	≥0, <3.42
	>0
	A4

	
	
	≥3.42, <15.84
	>max (0, 12*SCS*RBend - 3.06)
	A5

	
	
	≥15.84, <22.68
	>12.6
	A6

	
	
	≥22.68, <28.8
	>9.0
	A7

	
	
	≥28.8
	>0
	A8

	
	
	> 24.3 , < 28.8
	≤  9.0
	A10

	40 MHz
	2520 ≤ FC ≤ 2550
	≥0, <4.14
	>0
	A4

	
	
	≥4.14, <5.04
	>max (0, 12*SCS*RBend - 4.5)
	A11

	
	
	≥5.04, <18
	>max (0, 12*SCS*RBend - 4.5)
	A5

	
	
	≥18, <25.74
	>13.5
	A6

	
	
	≥25.74, <32.4
	>12.6
	A7

	
	
	≥32.4
	>0
	A8

	
	
	> 27.9 , < 32.4
	≤  12.6
	A10

	50 MHz
	2525 ≤ FC ≤ 2545
	≥0, <9
	>0
	A4

	
	
	≥9, <21.6
	>max (0, 12*SCS*RBend - 7.2)
	A5

	
	
	≥21.6, <31.5
	>18
	A6

	
	
	≥31.5, <39.6
	>16.2
	A7

	
	
	≥39.6
	>0
	A8

	
	
	> 33.84, < 39.6
	≤ 16.2
	A10




Table 9: A-MPR for NS_46 for PC2
	Modulation/Waveform
	A4
	A5
	A6
	A7
	A8
	A9
	A10
	A11

	 
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM
	PI/2 BPSK
	6.5
	2.5
	3.5
	7.5
	11.0
	6.5
	3.0
	5.0

	 
	QPSK
	6.5
	2.5
	4.0
	7.5
	11.0
	6.5
	3.0
	5.0

	 
	16 QAM
	6.5
	2.5
	4.0
	7.5
	11.0
	6.5
	3.5
	5.0

	 
	64 QAM
	6.5
	 2.5
	4.0
	7.5
	11.0
	6.5
	3.5
	5.0

	 
	256 QAM
	 6.5
	 
	 
	7.5
	11.0
	6.5
	
	5.0

	CP-OFDM
	QPSK
	6.5
	3.5
	6.0
	8.5
	12.0
	8
	4.5
	6.5

	 
	16 QAM
	6.5
	3.5
	6.0
	8.5
	12.0
	8
	4.5
	6.5

	 
	64 QAM
	6.5
	3.5
	6.0
	8.5
	12.0
	8
	4.5
	6.5

	 
	256 QAM
	 6.5 
	 
	 
	8.5
	12.0
	8
	
	






<Sub-topic 1-5 NS_12, NS_13, NS_14, NS_15 (A-MPR for n26 PC2)>
<Way forward>:
· Set a starting point for NS_12, NS_13, NS_14, NS_15 by merging the A-MPR regions and values in R4-2402214 and R4-2315374. New inputs can be still taken into consideration.



<Sub-topic 1-6 NS_06 (A-MPR for n13, n14, n85 PC2)>
<Agreement>: 
Introduce A-MPR for outer allocations by specifying Table 2 for NS_06.
Table 2: A-MPR for NS_06 (Power Class 2)
	Modulation/Waveform
	Outer (dB)

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 1.0

	
	QPSK
	≤ 1.5

	
	16 QAM
	≤ 2.5

	
	64 QAM
	≤ 3.0

	
	256 QAM
	≤ 4.5

	CP-OFDM
	QPSK
	≤ 3.5

	
	16 QAM
	≤ 3.5

	
	64 QAM
	≤ 4.0

	
	256 QAM
	≤ 6.5


Sub-topic 1-6 has been completed at this meeting with the approval of the TP in R4-2403625.

Reference
[1] R4-2401072 Topic summary for [110][113] HPUE_Basket_FDD	Moderator (China Unicom)	RAN4-110

