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1	Introduction
In the 3GPP TSG RAN Meeting #86b the companies agreed to support three power ratios per modulation order combination. While for QPSK+64QAM superposition three power ratios remained as a working assumption. 
Agreements:
 The power ratios for different modulation combination are 
·       { 8/10, 50/58,  264.5/289}  for  QPSK+QPSK
·       { 32/42, 144.5/167, 128/138}   for 16QAM+QPSK
·       {128/170, 40.5/51, 288/330}   for  64QAM+QPSK
Furthermore, it was agreed how the power is shared between layers when rank2 near-UE and rank1 far-UE is paired. 
Agreements:
· In case of MUST Case 1 operation, when MUST near UE is rank2 and MUST far UE is rank1 transmission, the two layers of MUST near UE have the same transmission power 

In this contribution we discuss the working assumption on power ratios for QPSK+64QAM in Section 2. In Section 3, we discuss power sharing between layers when rank-2 users are paired in MUST, and discuss how the Pa should operate in case of dynamic switching between MUST and SU-MIMO.  
 
2 	On power ratios for superposition of QPSK + 64QAM 

RAN1 has agreed to adopt power ratios from [1] constructed using grid-based structure. Table 1 summarizes the power ratios. It can be noticed that the two last entries in Table 1, marked with red, exceed the minimum inter-point distance of the legacy 256QAM by 1 and 3dBs. These composite constellations would require EVM smaller than currently defined for 256QAM, which is currently 3.5%. However, even with the Release 13 EVM requirements, these power ratios can be utilized with lower coding rates. Therefore, we suggest to change the working assumption to an agreement by adding the following note:
“Note: RAN1 understating is that no stricter EVM requirements at eNB are required to support 3 power ratios for QPSK+64QAM “
Proposal-1: Confirm working assumption to support three MUST Case1/2 power ratios for QPSK+64QAM with the following note: “RAN1 understating is that no stricter EVM requirements at eNB are required to support three MUST Case 1/2 superposition power ratios for QPSK+64QAM.”

Table 1 Agreed power ratios for superposition
	Modulation combination
	I/Q for composite constellation points
	Power ratio
	Normalization factor
	App. power ratio
	Constellation point distance

	QPSK + QPSK
	{±1, ±3}
	8/10
	Sqrt(10)
	0.8000
	=3.98 dB

	
	{±3, ±7}
	50/58
	Sqrt(58)
	0.8621
	=5.59 dB

	
	{±8, ±15}
	264.5/289
	Sqrt(289)
	0.9152
	=7.07 dB

	QPSK +
16QAM
	{±1, ±3, ±5, ±7}
	32/42
	Sqrt(42)
	0.7619
	=10.21 dB

	
	{±4, ±7, ±10, ±13}
	144.5/167
	Sqrt(167)
	0.8653
	=12.68 dB

	
	{±5, ±7, ±9, ±11}
	128/138
	Sqrt(138)
	0.9275
	=15.38dB

	QPSK + 64QAM
	{±1, ±3, ±5, ±7, ±9, ±11, ±13, ±15}
	128/170
	Sqrt(170)
	0.7529
	=16.28dB

	
	{±1, ±2, ±3, ±4, ±5, ±6, ±7, ±8}
	40.5/51
	Sqrt(51)
	0.7941
	=17.07dB

	
	{±5, ±7, ±9, ±11, ±13, ±15, ±17, ±19}
	288/330
	Sqrt(330)
	0.8727
	=19.16dB




3 	Remaining details on power allocations 
In the previous meeting it has been agreed that for superposition of rank-2 near-UE and rank-1 far-UE the power of rank-2 near-UE layers is split equally. However, the superposition of rank-2 UEs has not yet been discussed.  In this case, each near-UE layer may be scheduled with a different modulation order. Therefore, the power cannot be split equally between near-UE layers. Instead, the superposed layers should share the power equally. 
[bookmark: _GoBack]Proposal-2: When two rank-2 UEs are superposed in MUST Case 1/2, the power is split equally between the two MUST layers.
One more remaining issue is the Pa setting of the paired MUST UEs, later denoted as MUST-Pa. In SU-MIMO the power offset of PDSCH with respect to CRS power is denoted with legacy-Pa, which is semi-statically configured to a UE. This configuration enables an eNB to boost the PDSCH power of cell-edge UEs while at the same time reduce the power of the cell-center UEs which are served in the same subframe. 
In MUST Case 1/2 the users are transmitted on the same beam with power-ratios in Table 1, and near-UEs are served with less power than the far-UEs. This allows for the dynamic power pooling between the near/cell-center and far/cell-edge UEs. 
Setting the MUST-Pa to <0dB does not make much sense, because the far-UE power is already <0dB due to the power ratio and would be even smaller if Pa <0dB.  Therefore, we think that MUST-Pa should be >=0dB and preferably =0dB. The baseline solution is that MUST-Pa is equal to legacy-Pa of the MUST-near UE, and the rational eNB would configure MUST-near UEs with legacy-Pa>=0dB.  Further, if eNB wants to reduce power of near-UE configured in MUST with legacy-Pa, but served in SU-MIMO, the power ratio bits in the DCI could be used to signal the power offset from the configured legacy-Pa.  
Proposal-3: MUST-Pa is equal to legacy-Pa of a near-UE.

4 	Summary 
In this contribution we discussed the remaining details of MUST Case 1/2 operation and we have following proposals and observations:

Proposal-1: Confirm working assumption to support three MUST Case1/2 power ratios for QPSK+64QAM with the following note: “RAN1 understating is that no stricter EVM requirements at eNB are required to support three MUST Case 1/2 superposition power ratios for QPSK+64QAM.”
Proposal-2: When two rank-2 UEs are superposed in MUST Case 1/2, the power is split equally between the two MUST layers.
Proposal-3: MUST-Pa is equal to legacy-Pa of a near-UE.
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