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1 Introduction
In RAN#66 meeting, new work item [1] on UL 64QAM was approved.  In this contribution, we provide preliminary consideration on the open issues.
2 Discussion
For UL 64QAM, three key RF requirements need to be identified: Tx EVM, MPR and A-MPR. 
2.1 Tx EVM
From operating perspective, tighter EVM is needed to meet the higher SNR requirement for 64QAM. BS Tx EVM for 64QAM has already been defined as 8%, so if UE Tx EVM follow the same value, system performance can be guaranteed. Although BS has better implementation than that of UE, the lower Tx power could help UE reach this requirement. Moreover, larger MPR for 64QAM could make the case much easier.  
Table 1: EVM requirements

	Modulation scheme for PDSCH
	Required EVM [%]

	QPSK
	17.5 %

	16QAM
	12.5 %

	64QAM
	8 %

	256QAM
	3.5 %

	NOTE:
The EVM requirement for 256QAM applies to Home BS, Local Area BS, and Medium Range BS.


Proposal 1:  Tx EVM for 64QAM shall be 8%.
2.2 MPR
MPR is defined for the UE to meet other Tx requirements such as ACLR, spurious emission, EVM and etc. Hence 8% EVM should be considered for MPR values.
Proposal 2:  8% EVM should be considered for MPR values
2.3 A-MPR
A-MPR is a band dependent requirement, and there are a large number of A-MPR tables in the specification. Currently, the A-MPR tables are defined for QPSK and 16QAM. It seems we have to revisit all the A-MPR values and define new ones. But we’ve found that for single carrier operation A-MPR is additive to MPR. Therefore, if we agree on larger MPR values for 64QAM, current A-MPR table may fulfill the requirements for 64QAM as well, i.e. no additional A-MPR tables for single carrier is need. If the case could be agreed, all the requirements for single band UL 64QAM are defined in a band agonistic way, that means UE could be capable of single carrier UL 64QAM in any supported band.
Proposal 3: It is possible to reuse the A-MPR table defined for QPSK and 16QAM, in that case UE could be capable of single carrier UL 64QAM in any supported band.
However, for CA cases, MPR is not additive to MPR, so new A-MPR tables may still be needed. It is challenging to finish all the A-MPR for CA case in this WI. Therefore, it is proposed to finish some CA configurations in the WI phase, for example CA_1C and CA_39C, and then complete others later if needed. 
Proposal 4: It is proposed to finish some CA bands in WI phase, and then complete others later if needed in two possible alternatives:

Alternative 1: start new WI for each target band.
Alternative 2: finish them in TEI

3 Proposals

Proposal 1:  Tx EVM for 64QAM shall be 8%.
Proposal 2:  8% EVM should be considered for MPR values
Proposal 3: It is possible to reuse the A-MPR table defined for QPSK and 16QAM, in that case UE could be capable of single carrier UL 64QAM in any supported band.
Proposal 4: It is proposed to finish some CA bands in WI phase, and then complete others later if needed in two possible alternatives:

Alternative 1: start new WI for each target band.

Alternative 2: finish them in TEI
4 Reference
[1]  RP-142222, "New Work Item proposal: UE core requirements for uplink 64 QAM," Huawei, HiSilicon

 1/2

