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1. Introduction
In RAN4#108bis, a number of agreements on MPR of UL 256QAM for PC1/2/5 in 29GHz and 39GHz have been reached[1]. The only open issue left is the MPR requirements for intra-band CA, including contiguous CA and non-contiguous CA. 
In this contribution, discussion on the MPR for intra-band CA with much larger bandwidth than single CC is provided to further determine the corresponding MPR values.
2. Discussion
From the simulation results from different companies in RAN4#108bis after reducing the power of IQ image and carrier leakage, the average value of 256QAM approaches 3dB more than the corresponding MPR values of 64QAM. Therefore, 3dB delta MPR and 4dB delta MPR between 256QAM and 64QAM for PC1/2/5 in 29GHz and 39GHz, respectively, were finally agreed in the last meeting[1].
The only open issue on FR2-1 UL 256QAM requirements left in RAN4#108bis is as follows:
	Issue 1-1-4: MRP requirements for intra-band CA
· Proposals
· Option 1: Intra-band CA MPRs for both, contig. and NC, and forPC1/2/5 in 256QAM operation are increased from their respective 64QAM values by 3 dB.
· Option2: Others.


[bookmark: OLE_LINK1]Compared with single carrier operation, more MPR is needed due to larger transmit bandwidth configurations in intra-band CA operation. Particularly, the cumulative aggregated CA bandwidth can be even extended to 2400MHz since Rel-16. It is indicated that uplink intra-band contiguous and non-contiguous CA for any CA bandwidth class share the same maximum output power as that for non-CA configuration specified in TS 38.101-2. However, a CA waveform usually has larger PAPR and more out-of-band emission due to inter-modulation caused by the two UL carriers compared to each of its constitute CC and the single CC with equal bandwidth. As the the cumulative aggregated channel bandwidth increases, the memory efforts of PA increase which means the corresponding MPR needs to be increased.
For non-CA configuration, there is a consensus to keep the EVM of 256QAM under 3.5% not only by setting sufficient power backoff, but also by other methods such as decreasing the power of IQ image and carrier leakage [2]. Besides, other operations such as digital pre-distortion can be applied to help further reduce the EVM. It is not preferred to have significant degradation on MPR for 256QAM considering network performance such as UL coverage issue. This kind of requirement still exists in CA configurations.
Observation 1: It is not preferred to have significant degradation on MPR for 256QAM considering network performance such as UL coverage issue. This kind of requirement still exists in CA configurations.
[bookmark: OLE_LINK2]The MPR of intra-band contiguous CA and non-contiguous CA for UL 256QAM can be determined by referring to the same mechanism as that for 64QAM, in which the same delta values between the two adjacent regions divided by cumulative aggregated bandwidth are applied. Besides, considering the MPR values for PC1/2/5 UL 256QAM was already 3dB larger than the values of 64QAM for single CC, we think it is feasible that the MPR requirements of intra-band CA for PC1/2/5 UL 256QAM in FR2-1 are 3dB more than that of 64QAM considering total network performance. The proposed MPR values of intra-band contiguous CA and non-contiguous CA for PC1/2/5 are shown in Table 2-1 and Table 2-2, respectively.
Proposal 1: The MPR requirements of intra-band contiguous CA and non-contiguous CA for UL 256QAM are 3 dB more than that of 64QAM, as shown in Table 2-1 and Table 2-2, respectively.
Table 2-1: MPRWT_C_CA for UE power class 1/2/5 in FR2-1
	Waveform Type
	Cumulative aggregated channel bandwidth

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

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

	
	256QAM
	≤ 12.0
	13.7
	14.2
	≤ 14.7

	CP-OFDM
	64 QAM
	≤ 9.0
	10.7
	11.2
	≤ 11.7

	
	256 QAM
	≤ 12.0
	13.7
	14.2
	≤ 14.7


Table 2-2: MPRNC_CA for UE power class 1/2/5 in FR2-1
	Waveform Type
	Cumulative aggregated channel bandwidth

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

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

	
	256QAM
	≤ 12.0
	13.7
	14.2
	≤ 14.7

	CP-OFDM
	64 QAM
	≤ 9.0
	10.7
	11.2
	≤ 11.7

	
	256 QAM
	≤ 12.0
	13.7
	14.2
	≤ 14.7



3. Conclusion
Based on the discussion and analysis, the following observation and proposal are given:
Observation 1: It is not preferred to have significant degradation on MPR for 256QAM considering network performance such as UL coverage issue. This kind of requirement still exists in CA configurations.
Proposal 1: The MPR requirements of intra-band contiguous CA and non-contiguous CA for UL 256QAM are 3 dB more than that of 64QAM, as shown in Table 2-1 and Table 2-2, respectively.
Table 2-1: MPRWT_C_CA for UE power class 1/2/5 in FR2-1
	Waveform Type
	Cumulative aggregated channel bandwidth

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

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

	
	256QAM
	≤ 12.0
	13.7
	14.2
	≤ 14.7

	CP-OFDM
	64 QAM
	≤ 9.0
	10.7
	11.2
	≤ 11.7

	
	256 QAM
	≤ 12.0
	13.7
	14.2
	≤ 14.7


Table 2-2: MPRNC_CA for UE power class 1/2/5 in FR2-1
	Waveform Type
	Cumulative aggregated channel bandwidth

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

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

	
	256QAM
	≤ 12.0
	13.7
	14.2
	≤ 14.7

	CP-OFDM
	64 QAM
	≤ 9.0
	10.7
	11.2
	≤ 11.7

	
	256 QAM
	≤ 12.0
	13.7
	14.2
	≤ 14.7
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