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1. Introduction
This contribution summarizes system-level evaluation assumptions for the study of downlink multiuser superposition transmission.
2. Proposal
Propose to capture the following table in TR 36.859 in Annex A.
3. System-level evaluation assumptions
	Parameters
	MUST Scenario 1
	MUST Scenario 2/3

	Layout
	Hexagonal grid, 3 sectors per site, 19 macro sites

	Inter-macro-eNB distance 
	500 m

	System bandwidth per carrier
	10 MHz 

	Carrier frequency 
	2.0 GHz
	Macro cell: same as MUST Scenario 1

Small cell: 3.5 GHz for MUST Scenario 2; 2.0 GHz for MUST Scenario 3

	Total eNB TX power 
	46 dBm
	Macro cell: same as MUST Scenario 1

Small cell: 30 dBm

	Distance-dependent path loss
	ITU UMa, with 3D distance between an eNB and a UE applied
	Macro cell: same as MUST Scenario 1

Small cell: ITU UMi for small cell, with 3D distance between an eNB and a UE applied

	Penetration loss
	For outdoor UEs: 0 dB
For indoor UEs: (20+0.5din) dB (din: independent uniform random value between [0, 25] for each link)
	Same as MUST Scenario 1

	Shadowing
	ITU UMa
	Macro cell: same as MUST Scenario 1

Small cell: ITU UMi

	Fast fading channel between eNB and UE
	ITU UMa 
	Macro cell: same as MUST Scenario 1

Small cell: ITU UMi

	eNB antenna pattern
	3D 
	Macro cell: same as MUST Scenario 1

Small cell: 2D Omni-directional is baseline for small cell; directional  antenna is not precluded

	eNB antenna height 
	25 m
	Macro cell: same as MUST Scenario 1

Small cell: 10 m

	eNB antenna gain + connector loss
	17 dBi
	Macro cell: same as MUST Scenario 1

Small cell: 5 dBi

	UE antenna height
	1.5 m

	UE antenna gain
	0 dBi

	Antenna configuration
	eNB: 
· 2 Tx, cross-polarized

· 4 Tx, cross-polarized, 0.5-wavelength spacing between antenna groups

· 8 Tx, cross-polarized, 0.5-wavelength between antenna groups

UE: 
· 2 Rx, cross-polarized

· 4 Rx, cross-polarized, 0.5-wavelength between antenna groups

Mandatory: 2Tx/2Rx, 4Tx/2Rx

Optional: 4Tx/4Rx, 8Tx/2Rx
	Macro-cell eNB: same as MUST Scenario 1

Small-cell eNB: 2 Tx, cross-polarized

UE: 2 Rx, cross-polarized

	Traffic model
	[Working assumption: 

FTP traffic model 1 with packet size of 0.1 Mbytes and 0.5 Mbytes for resource utilization of 60% and 80%;

companies are also free to submit full buffer traffic model results but RAN1 will not draw conclusions of performance gains from full buffer traffic model results]

	Small cell dropping
	N/A
	Uniformly dropped within a macro cell geographical area

	Small cell number per macro cell geographical area
	N/A
	4

	UE dropping
	20% UEs are outdoor; 80% UEs are indoor
	20% UEs are outdoor and 80% UEs are indoor;

2/3 UEs randomly and uniformly dropped within a 40 m radius of each small cell eNB (configuration 4b defined in TR 36.814), 1/3 UEs randomly and uniformly dropped throughout the macro geographical area

	Minimum distance (2D distance)
	Macro – UE : > 35m
	Macro – RRH/Hotzone:  > 75m
Macro – UE : > 35m
RRH/Hotzone – RRH/Hotzone:  > 40m
RRH/Hotzone – UE : > 10m

	Number of superposed signals in superposition transmission
	2

	UE receiver
	In baseline scheme, the following is assumed:

· MMSE-IRC for inter-cell interference suppression
· Either MMSE-IRC or SLIC/R-ML for inter-spatial-layer interference suppression for MU-MIMO
· Both MMSE and SLIC/R-ML are assumed for inter-spatial-layer interference suppression for SU-MIMO
In MUST scheme, each company should describe UE receiver assumptions and one example is as follows:

· For all users, MMSE-IRC is assumed for inter-cell interference suppression

· For MUST near-users the following is assumed
· Either SLIC/R-ML or CWIC for intra-spatial-layer interference cancellation

· Either MMSE-IRC or SLIC/R-ML is assumed for inter-spatial-layer interference suppression for MU-MIMO, and both MMSE and SLIC/R-ML are assumed for inter-spatial-layer interference suppression for SU-MIMO
· For other users, MMSE-IRC is assumed for inter/intra-spatial-layer interference suppression

	UE noise figure
	9 dB

	UE speed
	Outdoor UEs: 3 km/hr, 60 km/hr;

Indoor UEs: 3 km/hr

	Cell selection criteria
	RSRP for intra-frequency
	RSRP for both intra-frequency and inter-frequency

	Unified handover margin
	3 dB

	Overheard
	3 symbols for DL CCHs, CRS ports and DM-RS with 12/24 REs per PRB depending on the assumed number of MIMO layers and TM

	Performance metrics
	For MUST Scenario 1: 5/50/95%ile and mean user perceived throughput (UPT);
For MUST Scenario 2: 5/50/95%ile and mean user perceived throughput (UPT) of small cells;
For MUST Scenario 3: 5/50/95%ile and mean user perceived throughput (UPT) of both macro cells and small cells;

Ratio of served cell throughput over offered cell throughput

	Transmission schemes 
	Single point transmission schemes, i.e. SU-MIMO, MU-MIMO, and MU superposition transmission

	Scheduling assumption
	Dynamic switching among the considered transmission schemes. MU pairing together with the assumed enhancements should be described by companies in details

	Feedback assumption
	Non-ideal CRS or CSI-RS channel/interference estimation
Release 12 CSI feedback schemes

Feedback periodicity: 5 ms

Feedback delay: 5 ms

Any feedback enhancements assumed in the evaluation should be described by companies in details.

	Receiver impairment modeling for demodulation
	Non-ideal CRS or DM-RS channel estimation

	EVM
	Tx EVM: 8%, FFS smaller values

UE Rx EVM: 4%
	Macro cell Tx EVM: same as MUST Scenario 1
Small cell Tx EVM: 3.5%

UE Rx EVM: same as MUST Scenario 1


