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1 Introduction
New work item on UL 64QAM was agreed in RAN#66 [1]. Until now, MPR for UL 64QAM has not been defined. This contribution provides a text proposal for UL 64QAM for single carrier and intra-band contiguous CA with contiguous RB allocation base on the simulation results in contribution [2][3].
2 Reference

[1] RP-142222, New Work Item proposal: UE core requirements for uplink 64 QAM
[2] R4-151904, UL 64QAM MPR simulation results for single carrier
[3] R4-152689, UL 64QAM MPR simulation results for case 3
3 Text Proposal

----- Start of TP -----
5.2
Evaluations

<Text will be added.>
5.2.1 
Assumptions

Simulation assumptions for evaluation of MPR/A-MPR are listed below:

· PA operating point: UTRAACLR1 = 33 dBc @ Pout = 22 dBm for 100RB QPSK signal

· Modulator IQ imbalance = 25 dBc

· Modulator carrier leakage = 25 dBc

· Modulator C_IM3 = 60 dBc

· Phase noise=[33] dBc
· Transceiver noise= [-29.5] dBc
5.2.2 
Results

 Case1：Single carrier with contiguous RB allocation
Figure 5.2.2-1 shows the MPR simulation results for single carrier with contiguous RB allocation case.
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Figure 5.2.2-1: MPR simulation results for single carrier with contiguous RB allocation case

Figure 5.2.2 shows that MPR increases with RB allocation. The results above also indicate that the allowed maximum MPR could be limited to about 2.6 dB (shown in the 5 MHz case). Since SEM requirement is less stringent for larger channel bandwidth, for larger bandwidth case, it is observed that the MPR is relatively smaller (see the trend of curves in Figure 5.2.2-1). 

The difference between the required back-off for 16QAM and 64QAM for 20MHz case appears to be around 0.2-0.5 dB. Hence, we expect that MPR of 64QAM will be higher than 16QAM by the same margin. 
Base on above analysis, it is proposed that the MPR requirements for UL 64QAM for single carrier with contiguous RB allocation can be defined as follow. 
Table 5.2.2-1: MPR requirements suggested in contribution [2]

	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	64 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 2

	64 QAM
	> 5 
	> 4
	> 8
	> 12
	> 16
	> 18
	≤ 3


Case 2：Single carrier with non-contiguous RB allocation
<Text will be added.>
Case 3：Intra-band contiguous CA with contiguous RB allocation
Table 5.2.2-x shows the MPR simulation results for intra-band contiguous CA with contiguous RB allocation
Table 5.2.2-x UL 64QAM MPR simulation results for case 3
	Total number of RBs
	MPR for 64QAM

	
	100+100 (RB)
	75+100 (RB)
	75+75 (RB)
	50 + 100 (RB)
	25+100 (RB)

	0-8
	1.2
	1.0
	1.0
	0.9
	1.2

	9-20
	0.7
	0.9
	0.8
	1.1
	2.2

	21-40
	1.5
	1.7
	1.6
	1.9
	2.3

	41-60
	1.8
	1.8
	1.8
	2.1
	2.4

	61-80
	1.7
	1.8
	1.6
	2.4
	2.6

	81-100
	1.6
	2.1
	2.1
	2.5
	2.7

	101-120
	2.1
	2.3
	2.2
	2.6
	2.8

	121-140
	2.2
	2.4
	2.5
	2.7
	2.8

	141-160
	2.3
	2.5
	2.4
	2.6
	

	161-180
	2.3
	2.4
	
	
	

	181-200
	2.3
	
	
	
	


According to the simulation results, we proposal MPR requirement for case 3 are defined as the following table.

Table 5.2.2-x MPR for UL 64QAM for contiguous CA with contiguous allocation
	Modulation
	CA bandwidth Class C
	MPR (dB)

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

	64 QAM
	≤ 8
	≤ 12
	≤ 16
	≤ 16
	≤ 18
	≤ 2

	64 QAM
	> 8 
	> 12 
	> 16 
	> 16 
	> 18 
	≤ 3


<Text will be added.>
5.3
MPR requirements
<Text will be added.>
5.3.1 
Single carrier

 For contiguous RB allocation, the required MPR level of 64QAM for single component carrier as follow
Table 5.3.1-1: Maximum Power Reduction (MPR) for Power Class 1 and 3

	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	64 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 2

	64 QAM
	> 5 
	> 4
	> 8
	> 12
	> 16
	> 18
	≤ 3


For non-contiguous RB allocation, 
<Text will be added.>
5.3.2 
CA

 For contiguous RB allocation, the required MPR level of 64QAM for intra-band contiguous CA as follow
Table 5.3.2-1: Maximum Power Reduction (MPR) for Power 3

	Modulation
	CA bandwidth Class C
	MPR (dB)

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

	64 QAM
	≤ 8
	≤ 12
	≤ 16
	≤ 16
	≤ 18
	≤ 2

	64 QAM
	> 8 
	> 12 
	> 16 
	> 16 
	> 18 
	≤ 3


6
A-MPR requirement for UL 64QAM

----- End of TP -----
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