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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 UL-MIMO in n41. The setup uses two ET 26dBm Tx chains with 10dB antenna isolation. Two layer UL-MIMO was emulated by amplifying independent NR CP-OFDM signals for each chain. 
The detailed list of the setup is provided in the following:
· Two 26 dBm Tx chains
· PA1 ET & PA2 ET with uncorrelated NR CP-OFDM signals
· Channel BW of PA1 & PA2: 20MHz
· Carrier frequency of PA1 & PA2: 2595MHz
· Modulation PA1 & PA2: QPSK
· Power backoff is applied equally on both chains
· Antenna Isolation: 10dB
· ACLR: 31dB
· SEM: Table 6.5.2.2-1 [2]
· EVM: Table 6.4.2.1-1 [2]
· Spur: Table 6.5.3.1-2 [2]
· Allocation grid is used to reduce the amount of measurement tasks

Results for PC2 with QPSK modulation
In order to reduce the number of tasks a measurement grid is used. The grid features equidistant points and additional points to cover the edges and full allocation. A visual display of the grid is given in figure 1 marked by the yellow spots. The figures 2, 3 & 4 present the measurement results without the spaces in-between the grid points to obtain an easier observation. Figure 2 presents the overall MPR results. It can be observed the inner allocations don’t require considerable MPR. The outer region requires up to 9dB (for 106RB0). A decomposition of the MPR into its individual contributors reveals that the ACLR is the driving factor. Regarding QPSK modulation EVM and IBE are not dominant. 




	Allocation Grid 
(Yellow spots mark the measured allocations)
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Figure 1
	MPR
(Measured allocations only)
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Figure 2



	Power reduction leverage from ACLR
(Measured allocations only)
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Figure 3
	Power reduction leverage from SEM
(Measured allocations only)
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Figure 4




Main findings for QPSK modulation with uncorrelated waveforms at each PA output:
· Power reduction requirement is considerably rising for outer allocations and can be up to 9dB
· The increase is mostly driven by ACLR
· EVM and IBE are not dominant.
Further measurements especially for 256QAM are needed. Due to the short timeline between the conferences these measurements are not available yet. But initial measurements suggest that EVM is a concern for 256QAM with uncorrelated signals. 



3	Conclusions
This paper contributes to the PC1.5 UL MIMO discussion. Main findings for QPSK modulation with uncorrelated waveforms at each PA output:
· Power reduction requirement is considerably rising for outer allocations and can be up to 9dB
· The increase is mostly driven by ACLR
· EVM and IBE are not dominant.
Initial measurements for 256QAM suggest that EVM is a concern for 256QAM with uncorrelated signals.
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