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1 Introduction
Two WF on single carrier and carrier aggregation MPR/A-MPR requirements for UL 64QAM were agreed in last RAN4 meeting [1-2]. This contribution provides text proposal on MPR requirement for UL 64QAM based on the agreed WF.
2 Discussion
2.1 Single carrier

For single carrier, there cases are considered in the simulation campaign. Agreements on the way to define MPR and A-MPR requirements for single carrier scenario for UL 64QAM were based on the simulation results.
Contiguous RB allocation
Based on the simulation results including the effect of PAPR, ACLR and EVM, it is proposed to introduce 1 more dB power back off for 64QAM compared to 16QAM for the same contiguous RB allocations for single carrier case.
Table 1: Proposed MPR for UL 64QAM of single carrier 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
	

	QPSK
	> 5 
	> 4 
	> 8 
	> 12
	> 16
	> 18
	≤ 1

	16 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 1

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

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

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


Non-contiguous RB allocation
Current single carrier non-contiguous resource allocation MPR requirement is sufficient also for 64-QAM.The formula of A-MPR for single carrier non-contiguous RB allocation does not need to be changed for introducing 64QAM.
Single carrier A-MPR
No additional A-MPR is needed by introducing +1dB additional MPR compared to 16QAM.
MPR with +1dB additional power back off is given in Table 1.
2.2 Carrier aggregation

For carrier aggregation, four cases are considered in the simulation campaign.
Intra-band contiguous CA contiguous RB allocation
For intra-band CA contiguous RB allocation, the MPR values proposed for 64QAM are listed in Table 2 for different RB allocations.
	Table 2: Maximum Power Reduction (MPR) 

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
	

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

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

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

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

	16 QAM
	> 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
	≤ 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
	> 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


Intra-band contiguous CA non-contiguous RB allocation
Current contiguous intra-band CA non-contiguous resource allocation MPR requirement is sufficient also for 64-QAM. The formula of A-MPR for intra-band contiguous CA non-contiguous RB allocation does not need to be changed for introducing 64QAM.
Intra-band CA A-MPR contiguous RB allocation
Define the back-off for 64 QAM when CA_NS is signaled to be max(MPR, A-MPR) where the MPR is as proposed in Table 2 and the A-MPR is the existing A-MPR provided when CA_NS is signaled.
Intra-band CA A-MPR non-contiguous RB allocation
No additional back-off is required.
References
[1] R4-153733, WF on Single carrier MPR/A-MPR requirements for UL 64QAM, Huawei, Hisilicon, CMCC, Nokia Networks, ZTE, Qualcomm

[2] R4-153734, WF on Intra-band CA MPR/A-MPR requirements for UL 64QAM, Huawei, Hisilicon, CMCC, Nokia Networks, Qualcomm
Text Proposal 

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


For transmissions with contiguous resource allocation in single component carrier, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.2-1in TS 36.101 due to 64QAM and transmit bandwidth configuration (resource blocks) is specified in Table 5.3.1-1.
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 transmissions with non-contiguous resource allocation in single component carrier, the allowed Maximum Power Reduction (MPR) for the maximum output power in table 6.2.2-1 of TS 36.101 can be applied to 64QAM as well.
5.3.2 
CA


For intra-band contiguous carrier aggregation the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.2A-1in TS 36.101due to 64QAM and contiguously aggregated transmit bandwidth configuration (resource blocks) is propsed in Table 5.3.2-1. 
Table 5.3.2-1: Maximum Power Reduction (MPR) for Power Class 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 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
	> 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


For intra-band contiguous carrier aggregation bandwidth class C with non-contiguous resource allocation, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.2A-1 of TS 36.101can be applied to 64QAM as well.
<Next section>
6.3
A-MPR requirements

6.3.1 
Single carrier


Additional ACLR and spectrum emission requirements can be signalled by the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario. To meet these additional requirements, Additional Maximum Power Reduction (A-MPR) is allowed for the output power as specified in Table 6.2.2-1 of TS 36.101. Unless stated otherwise, an A-MPR of 0 dB shall be used. 

For UE Power Class 1 and 3 the specific requirements and identified subclauses are specified in Table 6.2.4-1 of TS 36.101 along with the allowed A-MPR values that may be used to meet these requirements for high order modulation up to 64QAM. The allowed A-MPR values are in addition to the allowed MPR requirements and the effect caused by 64QAM is considered in the MPR requirements.
6.3.2 
CA


For intra-band contiguous aggregation with the UE configured for transmissions on two serving cells, the maximum output power reduction specified in Table 6.2.4A-1 of TS 36.101 is allowed for all serving cells of the applicable uplink CA configurations according to the CA network signalling value indicated by the field additionalSpectrumEmissionSCell-r10. For 64QAM modulation, the maximum output power reduction is determined by the maximum value of both MPR requirements and A-MPR requirements specified in Table 6.2.4A-1of TS 36.101. It is noted that MPR requirement for intra-band CA is also modified for 64QAM as proposed in Table 5.3.2-1.
If the UE is configured to intra-band carrier aggregation and it receives IE NS signalling, the allowed maximum output power reduction applied to transmissions on the PCell and the SCell with non-contiguous resource allocation is defined the same for different modulation schemes including high order modulation up to 64QAM.
<End of TP>























































































3GPP


