3GPP TSG-RAN WG4 Meeting #81
R4-1609396
Reno, USA, 14 – 18 November, 2016
Source: 
Huawei, HiSilicon
Title: 
MPR requirement on non-contiguous single carrier for UL 256 QAM
Agenda Item:
8.15.2.1
Document for:
Approval
1 Introduction

Way forwards on EVM requirement and MPR simulation assumptions for UL 256QAM were agreed at RAN4 #80 meeting [1][2]. Based on the assumptions and work plan in the way forwards, we proposed the MPR/A-MPR simulation results on single carrier for contiguous RB allocation of UL 256QAM in last meeting and the WF [3] was approved to agree the AMPR requirement for single carrier. The MPR requirement for non-contiguous RB allocation is remained as FFS. In this contribution, we provide evaluation on MPR for non-contiguous allocation in single carrier based on simulation results.
2 MPR evaluation
2.1 Discussion
To evaluate UL 256QAM MPR for non- contiguous RB allocations, we set a large number of allocation scenarios in the simulation. First, we check the emission limits which include the ACLR requirement, general SEM and general spurious emission. The limits are listed as following tables which are named as NS_01.
Table 1: ACLR requirement 
	ACLR requirement

	UTRA_ACLR1
	33dB

	UTRA_ACLR2
	36dB

	E-UTRA_ACLR
	30dB


Table 2: General E-UTRA spectrum emission mask 
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Table 3: Spurious emissions limits 

	Frequency Range
	Maximum Level
	Measurement bandwidth
	NOTE

	9 kHz ( f < 150 kHz
	-36 dBm
	1 kHz 
	

	150 kHz ( f < 30 MHz
	-36 dBm
	10 kHz 
	

	30 MHz ( f < 1000 MHz
	-36 dBm
	100 kHz
	

	1 GHz ( f < 12.75 GHz
	-30 dBm
	1 MHz
	

	12.75 GHz ≤ f < 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-30 dBm
	1 MHz
	1

	12.75 GHz < f < 26GHz
	-30dBm
	1MHz
	2

	NOTE 1:
Applies for Band 22, Band 42 and Band 43
NOTE 2:
Applies for Band 47.


For the spurious emission limits is a little different for different frequency range, in this simulation we adopt -30 dBm/MHz between 1GHz and 12.75GHz as an example by considering the worst case comparing to other levels.
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. 
The simulation results for checking the emissions limits show that emission has little impact on MPR for 256QAM comparing to the legacy requirement. 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 


The curves for RB ratio vs power backoff are shown in the Figure 1 for a lager number of RB allocation scenarios.
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Figure 1 MPR for UL 256QAM in SC with contiguous RB allocations 
In this figure, it can be observed that UL 256QAM could meet the legacy requirement for NS_01 by only considering the emission limits. However, with 1.85% EVM limit for PA, the MPR values would increase and outrange NS_01 requirement. The different PA models have different performance on MPR due to the limit of 1.85% EVM requirement for PA. Considering the worst case, when adopt the red curve in the figure as an MPR requirement, the EVM value impacted by all PAs in our simulation is lower than 1.85%. 

Proposal 1: It is proposed to define MPR requirement for non-contiguous allocation in single carrier for UL 256QAM as
MPR = CEIL {MA, 0.5}

Where MA is defined as follows

MA =
8.00-10.12A

; 0.00< A ≤ 0.30
5.00

       ; 0.30< A ≤ 1.00
3 Conclusion

This contribution provides evaluation on UL 256QAM MPR requirement for non-contiguous RB allocation cases of single carrier.
Based on the simulation results, we have the proposal for non-contiguous allocation in SC as
Proposal 1: It is proposed to define MPR requirement for non-contiguous allocation in single carrier for UL 256QAM as
MPR = CEIL {MA, 0.5}

Where MA is defined as follows

MA =
8.00-10.12A

; 0.00< A ≤ 0.30
5.00

       ; 0.30< A ≤ 1.00
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