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1 Introduction
Maximum separation class 1400MHz for FR2 intra-band NC CA is introduced in Rel-16, MPR requirement is under discussion. 

This paper provides further proposal on FR2 intra-band NC CA MPR. 
2 Discussion
2.1 MPR dependency
In [1], it is proposed to define FR2 intra-band NC CA MPR dependency as DL frequency separation, which can be seen as below:

Table 6.2A.2.4-1: Maximum power reduction (MPRC_CA) for UE power class 3

	
	DL frequency separation

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

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.01
	≤ 7.71
	≤ [8.2]

	
	QPSK
	≤ 5.01
	≤ 7.71
	≤ [8.2]

	
	16 QAM
	≤ 6.5
	≤ 8.7
	≤ [9.3]

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ [11.2]

	CP-OFDM
	QPSK
	≤ 5.0
	≤ 7.5
	≤ [8.0]

	
	16 QAM
	≤ 6.5
	≤ 8.7
	≤ [9.2]

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ [11.2]

	NOTE 1:
(Void).


Firstly, in the last meeting, it is agreed to introduce DL-only separation class for the complementary Rx chain. ‘DL frequency separation’ is ambiguous whether the separation includes the DL-only configuration part? This part should not calculated into the MPR dependency since it is totally a separated RF part and will have no impact on MPR for the Uplink CCs.

Secondly, we would like to clarify one issue why DL frequency separation need to be considered for the UL MPR dependency. Contribution [2] provides some explanation on this issue. From the below 3 key MPR factors, it is highlighted that baseband BW is usually larger than the RF BW, especially for UEs with a common R/T LO:

· PAPR of the UL waveform 

· RF bandwidth of the signal

· baseband BW of the signal 

However, the most sever impairment on MPR requirement is coming from RF bandwidth of the signal, especially coming from the PA. Baseband BW of the signal is processed per carrier, after that the carrier may need to convert to the analog domain and summed up, then all the UL CCs are going to the RF amplifiers. For the baseband processing procedure, we don’t see much impact on MPR dependency. 
Hence, we propose to make the MPR dependency as UL frequency separation regardless whether LO is shared on UL/DL or not.
Proposal 1: Specify the MPR dependency with UL frequency separation for intra-band UL NC CA.
2.2 sub block limitation
WF[3] is approved in RAN4 #93 meeting, sub block limitation on intra-band NC CA is agreed: “2 sub-block and 3 sub-block configurations”. The limitation should be captured in the feature CR.
Proposal 2: in Rel-16, intra-band UL NC CA sub block number is limited up to 3, capture the agreement in the feature CR.
2.3 MPR for intra-band UL NC CA 
It is raised in [4] that contiguous CA table can be reused for intra-band UL NC CA when the RB allocation ratio is high. We generally agree with concept. For the specific value, it need to be slightly revised for UL NC CA since it is not contiguous RB allocation considering there is always gap between sub block, even with high RB allocation ratio. We provide proposal for intra-band UL NC CA MPR as below:
For PC1, the MPRNC_CA table is proposed as:

Table 1

	Waveform Type
	Uplink frequency separation 

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

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 6
	7.7
	8.7

	
	QPSK
	≤ 7
	8.7
	9.7

	
	16 QAM
	≤ 7
	8.7
	9.7

	
	64 QAM
	≤ 9.0
	10.7
	11.7

	CP-OFDM
	QPSK
	≤ 7
	8.7
	9.7

	
	16 QAM
	≤ 7
	8.7
	9.7

	
	64 QAM
	≤ 9.0
	10.7
	11.7


For PC3, The MPRNC_CA table is proposed as:
Table 2

	
	Uplink frequency separation

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

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	≤ 7.7
	≤ [8.7]

	
	QPSK
	≤ 6
	≤ 7.7
	≤ [8.7]

	
	16 QAM
	≤ 7
	≤ 8.7
	≤ [9.8]

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ [11.7]

	CP-OFDM
	QPSK
	≤ 6
	≤ 7.5
	≤ [8.5]

	
	16 QAM
	≤ 7
	≤ 8.7
	≤ [9.7]

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ [11.7]


For PC3 MPR, we propose to define it as: MPR = max(MPRNC_CA, -8*A +10.0) 

Proposal 3: Specify intra-band NC UL CA as in Table 1 and Table2, PC3 MPR= max(MPRNC_CA, -8*A +10.0).
Additionally, in Rel-15, we define the MPR for UL contiguous CA same as single carrier MPR when RBs are allocated only within 1CC and under DFT-OFDM(when QPSK and BPSK). For uplink NC CA, we would like to clarify whether such mechanism can be reused. 
Observation 1: RAN4 should clarify whether the mechanism can reused for intra-band UL NC CA: MPR for UL contiguous CA(<=400MHz) same as single carrier MPR when RBs are allocated only within 1CC and under DFT-OFDM(when QPSK and BPSK).
3 Conclusion

In this contribution we discussed on the open issues on FR2 intra-band NC CA MPR, according to the analysis, we have the following proposals: 
Proposal 1: Specify the MPR dependency with UL frequency separation for intra-band UL NC CA.
Proposal 2: in Rel-16, intra-band UL NC CA sub block number is limited up to 3, capture the agreement in the feature CR.
Proposal 3: Specify intra-band NC UL CA as in Table 1 and Table2, PC3 MPR= max(MPRNC_CA, -8*A +10.0).

Observation 1: RAN4 should clarify whether the mechanism can reused for intra-band UL NC CA: MPR for UL contiguous CA(<=400MHz) same as single carrier MPR when RBs are allocated only within 1CC and under DFT-OFDM(when QPSK and BPSK).
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