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1. Overall Description:

At the RAN5#82 meeting in Athens, the test case of “6.2D.1 UE maximum output power for UL-MIMO” has been discussed. 
As Extracted from R1-1611081 RAN1#87, CP-OFDM is the only waveform can be used for UL-MIMO.
R1-1610485
WF on Waveform for NR Uplink
Agreement: 
· NR Support DFT-S-OFDM based waveform complementary to CP-OFDM waveform, at least for eMBB uplink for up to 40GHz

· FFS additional low PAPR techniques 

· CP-OFDM waveform can be used for a single-stream and multi-stream (i.e. MIMO) transmissions, while DFT-S-OFDM based waveform is limited to a single stream transmissions (targeting for link budget limited cases)

· Network can decide and communicate to the UE which one of CP-OFDM and DFT-S-OFDM based waveforms to use

· Note: both CP-OFDM and DFT-S-OFDM based waveforms are mandatory for UEs

· RAN1 should target for a common framework in designing CP-OFDM and DFT-S-OFDM based waveforms (without compromising CP-OFDM performance/complexity), e.g., control channels, RS, etc.

· Discuss further offline for possible refined evaluation assumptions/methodology for waveform evaluations
As presented in TS 38.101-1, “6.2D.2 UE maximum output power reduction for UL-MIMO” is described as follows:
6.2D.2
UE maximum output power reduction for UL-MIMO 

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2D.1-1 is specified in Table 6.2.2-1. The requirements shall be met with UL-MIMO configurations defined in Table 6.2D.1-2. For UE supporting UL-MIMO, the maximum output power is measured as the sum of the maximum output power at each UE antenna connector.

For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2D.4 apply.

If UE is configured for transmission on single-antenna port, the requirements in subclause 6.2.2 apply.
Table 6.2.2-1 Maximum power reduction (MPR) for power class 3

	Modulation
	
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM PI/2 BPSK
	≤ 3.51
	≤ 1.21
	≤ 0.21

	
	0.52
	0.52
	02

	DFT-s-OFDM QPSK
	≤ 1
	0

	DFT-s-OFDM 16 QAM
	≤ 2
	≤ 1

	DFT-s-OFDM 64 QAM
	≤ 2.5

	DFT-s-OFDM 256 QAM
	4.5

	CP-OFDM QPSK
	≤ 3
	≤ 1.5

	CP-OFDM 16 QAM
	≤ 3
	≤ 2

	CP-OFDM 64 QAM
	≤ 3.5

	CP-OFDM 256 QAM
	≤ 6.5

	NOTE 1:
Applicable for UE operating in TDD mode with PI/2 PBSK modulation and UE indicates support for UE capability [powerBoosting-pi2BPSK] and if the IE powerBoostPi2BPSK is set to 1 and 40% or less slots in radio frame are used for UL transmission for bands n40, n41, n77, n78 and n79. The reference power of 0 dB MPR is 26 dBm.

NOTE 2:
Applicable for UE operating in FDD mode, or in TDD mode in bands other than n40, n41, n77, n78 and n79 and if the IE powerBoostPi2BPSK is set to 0 and if more than 40 % of slots in radio frame are used for UL transmission for bands n40, n41, n77, n78 and n79. 


“MPR=0dB” is needed to enable the MOP test. However, as shown in Table 6.2.2-1 above, there is no “MPR=0dB” available for CP-OFDM for now. That means “6.2D.1 UE maximum output power for UL-MIMO” could not be implemented for now.
So there are some further efforts are needed for “6.2D.2 UE maximum output power reduction for UL-MIMO” of TS 38.101-1 as below:
· Some specific RB allocations are needed to enable MPR=0dB for CP-OFDM.
2. Actions:

To TSG RAN WG4
ACTION1:   RAN5 respectfully asks RAN4 to comment on whether the potential solution above is feasible or not. If it is feasible, please update the clause “6.2D.2 UE maximum output power reduction for UL-MIMO” of TS 38.101-1 accordingly.
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