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1. Introduction
In RAN4 #108bis meeting, RAN4 has agreed the MPR values for single carrier operations for UL 256QAM. How to define the MPR for intra-band CA need further discuss in this meeting as listed in WF[1]:
Issue 1-1-4: MRP requirements for intra-band CA

· Proposals

· Option 1: Intra-band CA MPRs for both contig. and NC, and for PC1/2/5 in 256QAM operation are increased from their respective 64QAM values by 3 dB.

· Option2: Others.
This contribution mainly discussed the MPR for intra-band CA for FR2-1 UL 256QAM.
2.  Discussion
In last meeting, for MPR it has agreed that:
· The single CC MPR for PC1 in 256QAM operation shall be 3 dB more than that of 64QAM for 29 GHz band.
· The single CC MPR for PC2 in 256QAM operation shall be 3 dB more than that of 64QAM for 29 GHz band.
· The single CC MPR for PC5 in 256QAM operation shall be 3 dB more than that of 64QAM for 29 GHz band.
· The single CC MPR for PC1/2/5 in 256QAM operation shall be 4 dB more than that of 64QAM for 39 GHz band. 
And in [2], it proposed the MPRs of intra-band CA for both, contig. and NC, and for both PC1 and PC5 in 256QAM operation are increased from their respective 64QAM values by 3 dB.
Actually, the MPR of intra-band contiguous CA was introduced in TS 38.101-2 v 15.4.0 by CR [3]. For PC1, the MPR for cumulative aggregated channel bandwidth < 400MHz in CA reused the single CC MPR for outer RB allocations of 400MHz, as excerpted in following tables. And the MPR for cumulative aggregated channel bandwidths larger than 400MHz need relax considering the PAPR due to large BW based on the MPR for cumulative aggregated channel bandwidth < 400MHz, as analysed in [4]:

· MPR for DFT-s-OFDM increases per number of CC’s due to increasing PAPR

· MPR increases due to large BW for all waveforms due to RF droop effects and PA memory effects.
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- Modulation - MPRwr (dB) -
Outer RB allocations, | Inner RB allocations, | Inner RB allocations,
50 M, 100 M, 200 M, <200 M- 400 M-
400 M-

= DFT-s-OFDM PI/2 BPSK - <[55]- <[2.5] <3.0-
= DFT-s-OFDM QPSK- <[65]- <[3.0]- <35,
= DFT-s-OFDM 16 QAM- <[65]- <[40]- <45,
= DFT-s-OFDM 64 QAM - <[65]- <[@45]- <65,
= CP-OFDM QPSK- <[65]- <[@45]- <50,
= CP-OFDM 16 QAM - <[65]- <55~ <65,
= CP-OFDM 64 QAM - <[75]- <[75]- <o.
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Waveform Type -

Cumulative aggregated channel bandwidth -

<400 MHz - >=400 MHz and | >=800 MHz and
<800 MHz. | <=1400 MHz-
Pii2 BPSK <55. 77 8.2
QPSK- <65- 8.7+ 9.7
DFT-s-OFDM - 6 QAM - <65- 87> 9.2+
64 QAM - <65- 10.72 111.2]-
QPSK- <65- 8.7+ B.7]-
CP-OFDM. 16 QAM <65- 8.7- 8.7
64 QAM - <75. 10.72 111.2]-





For PC3, the MPR for cumulative aggregated channel bandwidth < 400MHz in CA reused the single CC CP-OFDM MPR for 400MHz BW, as excerpted in following tables. And the MPR for cumulative aggregated channel bandwidths larger than 400MHz need relax considering the PAPR due to large BW based on the MPR for cumulative aggregated channel bandwidth < 400MHz.

[image: image3.png]Table 6.2.2.3-1 MPRwr for power class 3.

N Channel Bandwidth / MPRwr »
50/100 /200 MHz - 400 MHz -
Pi/2 BPSK - 15 3.0
QPSK - 15« 3.0
[ DFT-s-OFDM- —5aam- 3. 45.
64QAM - 5. 6.5
QPSK - 3.5« 50-
F CP-OFDM - 16QAM - 5. 6.5
64QAM - 7.5 9.0~
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B

Cumulative aggregated bandwidth configuration =

<400 MHz - >=400 MHz and < >= 800 MHz and
800 MHz - <= 1400 MHz -
Pi/2 BPSK - 50- 7.7 8.2
QPSK- 5.0- 7.7 8.2l
DFT-s-OFDM - 16 QAM - 65- 87- 9.3
64 QAM - 9.0 10.72 111.2]-
QPSK- 50 75- 18.0]-
CP-OFDM. 16 QAM - 6.5 8.7- 19.2]
64 QAM - 9.0 10.7+ 11121





The MPR of intra-band non-contiguous CA for some modulation orders and some cumulative aggregated channel bandwidths were made some modification based on the MPR of intra-band contiguous CA since it is not contiguous RB allocation considering there is always gap between sub block, even with high RB allocation ratio, excerpted from TS 38.101-2 v 16.5.0 as following tables for PC1 [5]:

[image: image5.png]Table 6.2A.2.2-1: Maximum power reduction (MPRwr_c_ca) for UE power class 1

3 Waveform Type.- Cumulative aggregated channel bandwidth -

<400MHzo | 2400MHz | =800MHz | > 1400 MHz
and<800 | and<1400 | and <2400

MHz. MHz: MHz.:

Pi/2 BPSK~ <550 77" [8.2]- <87~

" QPSK. <65% 871 [9.7]- <970

DFT-s-OFDM= 16 QAM. <65. 87 [9.2] <97.

64 QAM-- <9.00 107+ [11.2]- <11.7-

QPSK. <65- 870 [B.7]~ <970

- CP-OFDM. 16 QAM. <65- 870 [8.7]- <970

64 QAM-- <9.00 107+ [11.2]- <17-

[=NOTE 1: (Void)«<
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Waveform Type -

Cumulative aggregated channel bandwidth (CABW).

<400MHz | 2400MHz | 2800MHz | >1400 MHz
and<800 | and<1400 | and <2400
MHzo Mz MHz
Pi2 BPSK- <6- <770 <82- <87-
QPSK« L7 <87« £9.2¢ <97+
DFT-s-OFDM= 16 QAM- <7. <870 <92- <97-
64 QAM- <90- <107~ <112- <1172
QPSK« L7 <87« £9.2¢ <97+
CP-OFDM - 16 QAM- <7- <87~ <02- <97-
64 QAM= <90- <107~ <112- <1172





From the MPR definitions of both intra-band contiguous and non-contiguous CA, the MPR for different cumulative aggregated channel bandwidths of intra-band CA were considered a relaxation based on the MPR for single CC with 400MHz channel bandwidth due to lager CABW. And we can see intra-band contiguous CA and intra-band contiguous CA non-contiguous CA for 64QAM have the same MPR for the same cumulative aggregated channel bandwidth level. 
Table 2-1 shows the PAPR for 64QAM and 256QAM under different cumulative aggregated channel bandwidth.

Table 2-1 PAPR for 64QAM and 256QAM

	Cumulative aggregated channel bandwidth 
	PAPR (dB)

	
	64 QAM
	256 QAM

	400 MHz
	10.50
	10.52

	800 MHz
	10.78
	10.81

	1400 MHz
	11.15
	11.08

	2400 MHz
	11.43
	11.45


Based on the simulation results, we can see:
· For the same modulation order, the PAPR will increase when the cumulative aggregated channel bandwidth become larger.

· Under the same cumulative aggregated channel bandwidth, the PAPR doesn’t have significant differnce between 64 QAM and 256 QAM.
Therefore, UL 256QAM can reuse the same relaxation with 64QAM for both intra-band contiguous and non-contiguous CA. And then consider the single CC MPR relaxation for 256QAM intra-band CA based on the values of 64QAM.
Proposal 1: The MPR of both intra-band contiguous and non-contiguous CA for PC1/2/5 in 256QAM operation shall be 3 dB more than that of intra-band CA in 64QAM operation for 29GHz bands.
	Waveform Type
	Cumulative aggregated channel bandwidth (CABW)

	
	< 400 MHz
	≥ 400 MHz and < 800 MHz
	≥ 800 MHz and ≤ 1400 MHz
	> 1400 MHz and ≤ 2400 MHz

	DFT-s-OFDM/CP-OFDM
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ 11.2
	≤ 11.7

	
	256 QAM1
	≤ 12
	≤ 13.7
	≤ 14.2
	≤ 14.7

	NOTE 1: Refer to clause 6.1 for 256 QAM applicability.


Proposal 2: The MPR of both intra-band contiguous and non-contiguous CA for PC1/2/5 in 256QAM operation shall be 4 dB more than that of intra-band CA in 64QAM operation for 39GHz bands.
	Waveform Type
	Cumulative aggregated channel bandwidth (CABW)

	
	< 400 MHz
	≥ 400 MHz and < 800 MHz
	≥ 800 MHz and ≤ 1400 MHz
	> 1400 MHz and ≤ 2400 MHz

	DFT-s-OFDM/CP-OFDM
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ 11.2
	≤ 11.7

	
	256 QAM1
	≤ 13
	≤ 14.7
	≤ 15.2
	≤ 15.7

	NOTE 1: Refer to clause 6.1 for 256 QAM applicability.


3. Conclusion

This contribution analysed the MPR for the intra-band contiguous and non-contiguous CA. And proposed:
Proposal 1: The MPR of both intra-band contiguous and non-contiguous CA for PC1/2/5 in 256QAM operation shall be 3 dB more than that of intra-band CA in 64QAM operation for 29GHz bands.
	Waveform Type
	Cumulative aggregated channel bandwidth (CABW)

	
	< 400 MHz
	≥ 400 MHz and < 800 MHz
	≥ 800 MHz and ≤ 1400 MHz
	> 1400 MHz and ≤ 2400 MHz

	DFT-s-OFDM/CP-OFDM
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ 11.2
	≤ 11.7

	
	256 QAM1
	≤ 12
	≤ 13.7
	≤ 14.2
	≤ 14.7

	NOTE 1: Refer to clause 6.1 for 256 QAM applicability.


Proposal 2: The MPR of both intra-band contiguous and non-contiguous CA for PC1/2/5 in 256QAM operation shall be 4 dB more than that of intra-band CA in 64QAM operation for 39GHz bands.
	Waveform Type
	Cumulative aggregated channel bandwidth (CABW)

	
	< 400 MHz
	≥ 400 MHz and < 800 MHz
	≥ 800 MHz and ≤ 1400 MHz
	> 1400 MHz and ≤ 2400 MHz

	DFT-s-OFDM/CP-OFDM
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ 11.2
	≤ 11.7

	
	256 QAM1
	≤ 13
	≤ 14.7
	≤ 15.2
	≤ 15.7

	NOTE 1: Refer to clause 6.1 for 256 QAM applicability.
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