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1. Introduction
In this submission, we propose certain basic simulation assumptions to provide a common baseline for study activity on UL MIMO.
2. Discussion

Figure 2.0.1 below shows a typical timeline of transmission in UL-MIMO. To perform throughput studies, certain baseline conditions are proposed below. 
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Figure 2.0.1: Time line for UL MIMO Operation 

2.1. Assumptions

Network Layout
Proposal1: Network layout and antenna configuration assumptions are based on TR 38.802.

Antenna imbalance (G) 
Proposal 2: For each UE, an additional term of G dB is added to the coupling loss from the gNB to one antenna of the UE; the coupling loss to the other antenna is not modified. 

This term is intended to capture antenna specific blockage. It is common to both SRS and PUSCH.
Amplitude and Phase Discontinuity (A, θ)
Proposal 3: The transmitted signal from each antenna ‘i’ of the UE shall be scaled by the term di:. 
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Where:
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qi is uniformly distributed in the range [-Q, Q]dB  
i is uniformly distributed in range [-𝚹,𝚹]
These terms are ‘perturbations’ due to physical effects in the UE.

2.1.1. UE Assumptions

Proposal 4: UE shall have 2 antennae, in any one polarization, say ‘V’. 

Proposal 5: Power sent out through both antennae shall be cumulatively regulated. 

In other words, if the link falls out of MIMO operation, functioning antenna is assumed to have the same output power as the cumulative power in MIMO operation.

Precoder 
Proposal 6: Studies shall assume the precoder as agreed to in RAN1 #90.
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Non-codebook based UL-MIMO may also be optionally studied.

Scheduler 
Proposal 7: Both SU-MIMO and MU-MIMO shall be studied.

2.2. Parameter Variation Range

	Proposal #
	Parameter
	Notes
	Range, or Value
	Reason

	Proposal 8
	G
	(Static) Antenna Imbalance
	0,3,6,9 dB
	Hand Blockage Model

	Proposal 9
	Q
	Dynamic Amplitude Imbalance Limit
	0 to 3 dB
	UE intrinsic variation from SRS to PUSCH

	Proposal 10
	𝚹
	Dynamic Phase Imbalance Limit
	0 to 30 degrees
	UE intrinsic variation from SRS to PUSCH

	Proposal 11
	distance(XY)
	SRS to PUSCH gap
	0 to 4 slots
	


3. Conclusion
We have made 11 proposals to help define the study space for UL-MIMO. 
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