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1 Introduction
Much of the discussions so far on FD-MIMO have focused on evaluating the potential benefit of this technology in the downlink. However, uplink is another area that the 2-dimensional antenna array of FD-MIMO can provide significant benefit. Although most part of uplink such as receiver type or scheduler are implementation dependent and transparent for the UE, in order for multiple companies to generate and collect the evaluation results on the uplink performance of FD-MIMO, a common set of evaluation assumptions and methodology is necessary. Such a requirement is important if results from different companies are to be compared and validated with the purpose of drawing a common observation. Hence, in this contribution, we propose a set of simulation assumptions for the evaluation of uplink FD-MIMO.
2 Simulation Assumptions for Uplink
The evaluation assumptions on the downlink have been extensively discussed in RAN1 with good progress in RAN1#78bis and consequent email discussions [1]. Since much of the evaluation assumptions in downlink and uplink are similar, only those parts that are different need to be further discussed. In this contribution, we highlight the uplink evaluation assumptions that are different from the downlink simulation assumptions. 
The following deployment scenarios have been agreed for the downlink evaluations and should be adopted uplink as well:
· 3D-UMa with ISD=500m (2GHz): 100 degree

· 3D-UMa with ISD=200m (2GHz): 104 degree

· 3D-UMi with ISD=200m (2GHz, 3.5GHz): 100 degree
Assumptions such as eNB antenna element configuration, eNB antenna element to antenna port mapping, UE attachment, wrapping method, etc. are applied equally to downlink and uplink. Table 1 summarizes the remaining evaluation assumptions that need to be clarified for uplink FD-MIMO system level simulations.
Table 1. Uplink system level simulation parameter assumptions.
	Parameters
	Proposed Values

	Receiver
	Channel estimation considering DMRS and SRS should be specified
· Ideal/non-ideal estimator

· Ideal/non-ideal orthogonality for RSs

	
	Explicit intercell interference modelling

	
	Receiver type should be specified

	Scheduler
	Frequency selective PF scheduler with single carrier property

	Number of TX antennas at UE
	1 or 2 with higher priority to 1 antenna

	Maximum UE TX power
	23dBm

	Overhead
	2 SC-FDMA symbols per 1ms for the demodulation RS

	
	SRS overhead considering UL scheduler and transmission scheme should be specified

	
	8 PRBs for PUCCH with 10 UEs per sector case [3]

· Number of PRBs for PUCCH can be adjusted for other cases

	SRS configurations
	SRS period, channel sounding delay considering UL (and DL in TDD) scheduler and transmission scheme should be specified

	Link mapping
	EESM or AESM [2]

	Power control
	Different values power control parameters (P0, alpha) can be applied according to simulation environments such as deployment scenario, UL scheduler, etc.
· Detailed power control parameters for each simulation result should be specified
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