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1 Introduction

The WF on MPR requirement was approved to agree the AMPR requirement for single carrier and encourage providing MPR/A-MPR requirements for CA [1]. In this contribution, we provide evaluation and analysis on MPR/A-MPR for contiguous allocation in CA based on simulation results.
2 MPR evaluation for Intra-band contiguous CA
2.1 Discussion
PA operating point is set so that the most demanding requirement of UTRA_ACLR1 = 33 dBc, UTRA_ACLR2=36dBc, E-UTRA_ACLR=30dBc are met @ Pout = 22 dBm for 100RB QPSK signal. 
To evaluate UL 256QAM MPR, firstly we check ACLR vs MPR show that ACLR has little impact on MPR for 256QAM comparing to the impaction for 64QAM. Then we adopt different kinds of PA models and using PUSCH source data to evaluate the impact of EVM on MPR requirement for UL 256QAM.

Based on the simulation assumptions agreed in [2], the EVM caused by PA non-linearity should be less than 1.85% and the total EVM is assumed as 3.5%. 
	Tx EVM contributor 
	EVM 
	SNR(dB) 

	PA 
	1.85% 
	34.7 

	Transmitter 
	1.19% 
	38.5 

	Phase noise 
	1.78% 
	35 

	IQ imbalance 
	2.06% 
	33.7 

	Total 
	3.5% 
	29.1 


EVM performance for Intra-band contiguous CA is show in the figure 1. In this figure, we take two channel BW combinations of CA as example to evaluate performance of EVM versus power backoff by different number of scheduled RBs.
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Figure 1 EVM versus power backoff of UL 256QAM for Intra-band CA 
In this figure, regarding the EVM performance, same trend of results can be observed with different bandwidth and scheduled RB number. When back off is 5dB, the EVM value caused by PA is lower than 1.85%.  

Proposal 1: It is proposed to define 5dB MPR in Intra-band contiguous CA with contiguous RB allocation for UL 256 QAM for the whole RB allocations.
The proposed MPR could be defined as Table 1.
Table 1 Proposed MPR in Intra-band CA for UL 256QAM
	Modulation
	CA bandwidth Class B and C
	MPR (dB)

	
	25 RB + 50 RB
	50 RB + 50 RB
	25 RB + 100 RB
	50 RB + 100 RB
	75 RB + 75 RB
	75 RB + 100 RB
	100 RB + 100 RB
	

	QPSK
	> 8 and ≤ 25
	> 12 and ≤ 50
	> 8 and ≤ 25
	> 12 and ≤ 50
	> 16 and ≤ 75
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 1

	QPSK
	> 25
	> 50
	> 25
	> 50
	> 75
	> 75
	> 100
	≤ 2

	16 QAM
	≤ 8
	≤ 12
	≤ 8
	≤ 12
	≤ 16
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	> 8 and ≤ 25
	> 12 and ≤ 50
	> 8 and ≤ 25
	> 12 and ≤ 50
	> 16 and ≤ 75
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 2

	16 QAM
	> 25
	> 50
	> 25
	> 50
	> 75
	> 75
	> 100
	≤ 3

	64 QAM
	≤ 8 and allocation wholly contained within a single CC 
	≤ 12 and allocation wholly contained within a single CC 
	≤ 8 and allocation wholly contained within a single CC
	≤ 12 and allocation wholly contained within a single CC
	≤ 16 and allocation wholly contained within a single CC
	≤ 16 and allocation wholly contained within a single CC
	≤ 18 and allocation wholly contained within a single CC
	≤ 2

	64 QAM
	> 8 or allocation extends across two CC's 
	> 12 or allocation extends across two CC's 
	> 8 or allocation extends across two CC's
	> 12 or allocation extends across two CC's
	> 16 or allocation extends across two CC's
	> 16 or allocation extends across two CC's
	> 18 or allocation extends across two CC's
	≤ 3

	256 QAM
	≥ 1 
	≤ 5 


3 MPR/A-MPR analysis for Intra-band contiguous CA
The A-MPR for CA is defined as the allowed Additional Maximum Power Reduction (A-MPR) to meet Additional limitations which include additional ACLR, spectrum emission and spurious emission requirements for carrier aggregation. These requirements can be signalled by the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario. 
The EVM limitation was introduced to evaluate the MPR since UL 64QAM which was verified to be the threshold limitation for MPR requirement. Meanwhile for UL 256QAM, the EVM limitation is still the threshold for MPR determination based on the simulation evaluation. Then, the limitation factors for MPR and A-MPR for UL 64QAM are summarized as following table.
	MPR/A-MPR cases
	Resource allocation
	Limitations for UL 64QAM
	Requirement definition for UL 64QAM
	Requirement definition for UL 256QAM

	MPR in Single-carrier
	Contiguous RB allocation 
	General emissions and EVM
	Define in table
	Define in table

	
	Non-contiguous RB allocation
	General emissions and EVM
	No additional backoff
	Define in formula

	A-MPR in Single-carrier
	NA
	Additional emissions 
	Unchanged since A-MPR is in additional to MPR
	Unchanged since A-MPR is in additional to MPR

	MPR in intra-band contiguous CA
	Contiguous RB allocation 
	General emissions and EVM
	Define in table
	Define in table

	
	Non-contiguous RB allocation
	General emissions and EVM
	No additional backoff
	Define in formula

	A-MPR in intra-band contiguous CA
	Contiguous RB allocation 
	Additional emissions 
	Maximum value of MPR and legacy A-MPR for intra-band CA
	Maximum value of MPR and legacy A-MPR for intra-band CA

	
	Non-contiguous RB allocation
	Additional emissions 
	No additional backoff
	Maximum value of MPR and legacy A-MPR for intra-band CA


Referring to the MRP/A-MPR definition methods for UL 256QAM, we proposed the corresponding definitions for UL 256QAM which are marked as yellow in the above table. The definition marked as green was agreed in the WF[1].
Regarding the MPR in intra-band contiguous CA for non-contiguous RB allocation, we have noticed that the legacy requirement is not enough since MPR in single-carrier is at least larger than 3dB. That is why we think it should be redefined in formula. 
4 Conclusion

This contribution provides evaluation and analysis on UL 256QAM MPR/A-MPR requirement for contiguous RB allocation cases of intra-band contiguous CA.
Based on the simulation results, we have the proposal for contiguous RB allocation in intra-band contiguous CA as
Proposal 1: It is proposed to define 5dB MPR in Intra-band contiguous CA with contiguous RB allocation for UL 256 QAM for the whole RB allocations.
Proposal 2: It is proposed to define A-MPR in intra-band contiguous CA with contiguous RB allocation for UL 256 QAM as Maximum value of MPR and legacy A-MPR for intra-band contiguous CA by referring to the method for UL 64QAM.
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