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1 Introduction

MPR/A-MPR requirements for UL 64QAM were discussed in last RAN4 meeting [1-4]. Common understanding of the group is that MPR/A-MPR evaluation should be based on RF simulation. A way forward on UL 64QAM was agreed, which includes the simulation assumptions for evaluation of MPR and A-MPR and what cases should be included in the simulation [5]. This contribution provides a brief summary of MPR/A-MPR requirements and lists the evaluation cases. Corresponding text proposal are proposed as well.
2 Discussion

MPR requirements

Maximum Power Reduction (MPR) is allowed for the maximum output power to meet the spectrum related requirement. 
For single carrier or inter-band CA there are two kinds of MPR cases, one is for contiguous RB allocation, and the other is for non- contiguous RB allocation , i.e. multi-cluster simultaneous transmission in single component carrier. Different MPR values are defined for different modulation schemes for contiguous RB allocation case, while for multi-cluster case, only one MPR formula is defined without distinguishing of modulation schemes in current specification. 
A-MPR requirements
In order to meet additional ACLR and spectrum emission requirements, NS signalling can be signalled by the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario with additional Maximum Power Reduction (A-MPR). 
A-MPR is added additionally to MPR for single carrier/ inter-band CA if NS value is signalled by the network. But similar as multi-cluster case, it is not clarified clearly in the specification which modulation scheme is based to derive the A-MPR requirement. 
For intra-band contiguous CA, how to use A-MPR is different from that of single carrier/inter-band CA. As described in the specification, “for intra-band contiguous aggregation with the UE configured for transmissions within the aggregated channel bandwidth, the maximum output power reductions specified in Table 6.2.4A-1 is allowed when the applicable CA network signalling value is indicated by the IE additionalSpectrumEmissionSCell-r10. Then clause 6.2.3A does not apply, i.e. carrier aggregation MPR = 0dB”. This means if NS value is signalled, A-MPR is used alone for the CA case. The A-MPR values are specified clearly for specific modulation schemes, though the values are the same for both QPSK and 16QAM. 
The situation of A-MPR for intra-band contiguous CA in multi-cluster case is the same as that for single carrier, i.e. not distinguish modulation schemes.

For UL 64QAM, the MPR/A-MPR requirements shall be evaluated for both single carrier/inter-band CA and intra-band CA cases.
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5
MPR requirement for UL 64QAM

5.1
General

Maximum Power Reduction (MPR) is allowed for the maximum output power to meet the spectrum related requirement. 

For single carrier or inter-band CA there are two kinds of MPR cases, one is for contiguous RB allocation, and the other is for non- contiguous RB allocation , i.e. multi-cluster simultaneous transmission in single component carrier. Different MPR values are defined for different modulation schemes for contiguous RB allocation case, while for multi-cluster case, RAN4 needs further discussion whether only one MPR formula is defined without distinguishing of modulation schemes or not. 
<Next changed section>

6
A-MPR requirement for UL 64QAM

6.1
General

In order to meet additional ACLR and spectrum emission requirements, NS signalling can be signalled by the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario with additional Maximum Power Reduction (A-MPR). 
A-MPR is added additionally to MPR for single carrier/ inter-band CA if NS value is signalled by the network. But similar as multi-cluster case, it is not clarified clearly in the specification which modulation scheme is based to derive the A-MPR requirement. 

For intra-band contiguous CA, how to use A-MPR is different from that of single carrier/inter-band CA. As described in the specification, “for intra-band contiguous aggregation with the UE configured for transmissions within the aggregated channel bandwidth, the maximum output power reductions specified in Table 6.2.4A-1 is allowed when the applicable CA network signalling value is indicated by the IE additionalSpectrumEmissionSCell-r10. Then clause 6.2.3A does not apply, i.e. carrier aggregation MPR = 0dB”. This means if NS value is signalled, A-MPR is used alone for the CA case. The A-MPR values are specified clearly for specific modulation schemes, though the values are the same for both QPSK and 16QAM. 

For multi-cluster transmission in intra-band contiguous CA, RAN4 needs further discussion whether only one MPR formula is defined for all modulation schemes or not.
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