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1	Introduction 
For the purpose of defining MPR for PC1.5 UL MIMO and Tx diversity the WF [1] has been drafted. This paper aims to contribute to the topic by providing measurement data for a large amount of different allocation sizes and positions. The contribution focuses on CP-OFDM with QPSK and uncorrelated signals at each PA output.
2	Discussion
Measurement setup
Measurements have been done for PC1.5 UL-MIMO in n41. The detailed list of the setup is provided in the following:
· Two 26 dBm Tx chains
· PA1 & PA2 with correlated & uncorrelated NR CP-OFDM signals
· Channel BW of PA1 & PA2: 20MHz / 50MHz / 100 MHz
· Carrier frequency of PA1 & PA2: 2595MHz
· Power backoff is applied equally on both chains
· Antenna Isolation: 10dB
· Power class of PA1 & PA2: PC2
· ACLR: 31dB
· SEM: Table 6.5.2.2-1 [2]
· EVM: PA budget used
· Spur: Table 6.5.3.1-2 [2]
The setup uses two ET 26dBm Tx chains with 10dB antenna isolation. One-layer UL-MIMO / Tx diversity was emulated by amplifying identical NR CP-OFDM signals for each chain. Two-layer UL-MIMO was emulated by using two independent signals at each chain. In both cases a large set of allocations was measured for each modulation, waveform and channel bandwidth. The set includes edge, inner and outer allocations. Measurements were done with a pure signal. Therefore, only PA budget was used for EVM. For 256QAM allocations are mostly EVM limited. Table1 shows the EVM for ET and Fixed Bias. 256QAM needs high amount of MPR to fall below the PA budget of 1.8%. In high saturation Fixed Bias has higher EVM compared to ET but decreases faster when backoff is applied. In total EVM is mostly the limiting factor with 256QAM while lower modulation order like 64QAM are limited by other requirements. The measurements lead to the MPR proposal shown in Table2.

	Output Power (PA1)
Full Allocation
BW = 100MHz
	ET
	Fixed Bias

	
	64QAM
	256QAM
	64QAM
	256QAM

	26
	4.2
	3.9
	7.5
	8.4

	24
	2.9
	2.7
	5.7
	4.4

	22
	2.5
	2.3
	4.2
	2.6

	20
	2.7
	1.6
	1.9
	1.9

	18
	2.6
	1.55
	1.5
	1.5

	16
	2.6
	1.5
	1.2
	1.2

	14
	2.1
	1.35
	1.2
	1.3


Table1: EVM for ET and Fixed Bias 


	Modulation
	MPR (dB)

	
	Edge RB
allocations
	Outer RB
allocations
	Inner RB
allocations

	DFT-s-OFDM
	Pi/2 BPSK
	5.5
	3.0
	1.0

	
	QPSK
	5.5
	3.0
	1.0

	
	16 QAM
	5.5
	4.0
	2.0

	
	64 QAM
	5.5
	4.0
	3.0

	
	256 QAM
	7.5

	CP-OFDM
	QPSK
	5.5
	4.0
	2.0

	
	16 QAM
	5.5
	4.5
	2.5

	
	64 QAM
	5.5
	5.0
	4.0

	
	256 QAM
	9.5


Table2: Proposal for PC1.5 UL-MIMO MPR

Proposal: Define PC1.5 UL MIMO MPR according to Table2.


3	Conclusions
This paper contributes to the PC1.5 UL MIMO discussion. Several measurements have been done for DFT-s-OFDM and CP-OFDM. The following proposal is made:
Proposal: Define PC1.5 UL MIMO MPR according to Table2.
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	4.0
	2.0

	
	64 QAM
	5.5
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