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1 Introduction
In RAN1#87, the following agreement on NR network coordination aspects was made [1].

	Agreements:
· For advanced receivers based on network coordination, system-level simulation are encouraged to be evaluated in NR study item
· For system-level simulations, urban macro scenario, dense urban scenario excluding small cells, indoor hotspot scenario, and dense urban scenario including small cells with the same carrier frequency  are encouraged to be evaluated in NR study item
· Simulation assumptions of TR 38.802 can be a starting point 
· FFS whether or not to further update the simulation assumptions
· Details on additional information assumed in evaluations should be provided by each company 
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In this contribution, we will focus on the system-level simulation (SLS) evaluation assumptions and parameters for the performance of advanced receivers based on network coordination.

2 Updated proposals on system-level evaluation assumptions
The system-level evaluation assumptions were agreed as above in the last meeting as a first step to verify the performances of advanced receivers. While it will have a massively large antenna arrays with SU/MU-MIMO operations, NR will also have a vast majority of gNBs with a small number of TXRUs, such as two to four TXRUs, where beamforming is not used. Thus, we also need to investigate the same antenna array configuration with smaller number of CSI ports and the other array configurations with smaller number of CSI ports.

Proposal 1: For evaluating advanced receiver schemes based on NR network coordination, it is recommended that the following additional four cases for TRP be included in NR study item:
· (M,N,P,Mg,Ng) = (8,8,2,1,1) with 16 CSI ports
· (M,N,P,Mg,Ng) = (8,4,2,1,1) with 8 CSI ports
· (M,N,P,Mg,Ng) = (8,2,2,1,1) with 4 CSI ports
· (M,N,P,Mg,Ng) = (8,1,2,1,1) with 2 CSI ports.

Updated parameters of system-level simulation evaluations for advanced receivers based on network coordination are provided in Table 1 in Appendix.

3 Conclusion
This contribution discussed the SLS evaluation assumptions and parameters for comparing the performances of advanced receivers based on network coordination during the period of the NR study item. Base on the above discussion, our proposal is made as follows:

Proposal 1: For evaluating advanced receiver schemes based on NR network coordination, it is recommended that the following additional four cases for TRP be included in NR study item:
· (M,N,P,Mg,Ng) = (8,8,2,1,1) with 16 CSI ports
· (M,N,P,Mg,Ng) = (8,4,2,1,1) with 8 CSI ports
· (M,N,P,Mg,Ng) = (8,2,2,1,1) with 4 CSI ports
· (M,N,P,Mg,Ng) = (8,1,2,1,1) with 2 CSI ports.
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Appendix
Table 1: Parameters of system-level simulation evaluations for advanced receivers based on network coordination

	Parameters
	Urban Macro
	Dense urban 
(Single or Dual layer)
	Indoor hotspot

	Carrier frequency
	4GHz
	Macro layer: 4GHz
Small cell layer: 4GHz (co-channel)
	4GHz, 30GHz

	Subcarrier spacing
	15kHz

	System Bandwidth
	20MHz

	Layout
	Hexagonal grid, 3 sectors per site, 19 macro sites (optional: 7 macro sites, similar to that in SCE SI
	Macro Layer: Hexagonal grid, 3 sectors per site, 19 macro sites (optional: 7 macro sites, similar to that in SCE SI)
Small cell layer: small cells uniformly random dropping within  macro geographical area
	Indoor floor: 12 BSs per 120m x 50m

	ISD
	500m
	Macro layer: 200m
	20m

	
	
	Small cell layer: Randomly
	

	Number of Small Cell
	-
	3,9 (Optional)
	Candidate TRP numbers: 3,6,12

	Small cell TP dropping
	-
	According to TR 38.802
	-

	Minimum distances
	35m
	35m for macro cells and 5m for micro cells
	-

	Channel model
	3D UMa
	3D UMa (Macro layer) and 3D UMi (Micro layer)
	ITU InH

	TP Tx power
	49dBm/20MHz
	44dBm/20MHz
	24dBm/20MHz

	TP antenna configuration
	(M,N,P,Mg,Ng) = (8,8,2,1,1)
(M,N,P,Mg,Ng) = (8,4,2,1,1)
(M,N,P,Mg,Ng) = (8,2,2,1,1)
(M,N,P,Mg,Ng) = (8,1,2,1,1)
(dH,dV) = (0.5, 0.8)λ.
	(M,N,P,Mg,Ng) = (8,8,2,1,1)
(M,N,P,Mg,Ng) = (8,4,2,1,1)
(M,N,P,Mg,Ng) = (8,2,2,1,1)
(M,N,P,Mg,Ng) = (8,1,2,1,1)
(dH,dV) = (0.5, 0.8)λ.
	(4,4,2,1,1) for 4GHz
(4,8,2,1,1) for 30GHz

	TP antenna pattern
	According to TR 36.873

	TP antenna height
	25m
	25m for macro cells and 10m for micro cells
	3m

	UE antenna configuration
	Cross Pol (-45/45 degree)

	UE antenna pattern
	Omnidirectional

	UE antenna height
	follow 38.802

	UE antenna gain
	0 dBi

	UE receiver noise figure
	9 dB

	UE Dropping
	indoor UE 80%, outdoor UE 20%
	indoor UE 100%

	UE speed
	3km/h, 30km/h (follow 38.802)
	3km/h (follow 38.802)

	UE receiver
	   Baseline for calibration purpose : MMSE-IRC
    Advanced receiver : advanced receivers can be provided by each company    

	Association of UE to TP
	Baseline: RSRP for intra-frequency

	Transmission scheme
	closed-loop rank 1 and 2 SU-MIMO with rank adaptation, open-loop rank 1 and 2 SU-MIMO with rank adaptation (optional), other ranks are not precluded. MU-MIMO are not precluded

	Coordination cluster size for ideal backhaul
	Provided by each company

	Coordinated TP measurement set size
	Provided by each company

	Feedback assumption
	Non-ideal CSI-RS/IMR channel/interference estimation (# of CSI ports = 2, 4, 8, 16, 32)

	Traffic model
	Non full buffer FTP traffic model 1/3, S = 0.1Mbytes (optional) or 0.5Mbytes

	Traffic load (Resource utilization)
	20%, 40%, 60%, Optional 80%

	RS modelling
	Realistic

	Channel estimation
	Realistic

	Overhead modelling
	Realistic

	Handover margin
	3dB

	Backhaul link delay
	0ms, 2ms (optional), 5ms, 50ms (optional). Other values are not precluded. Report by each company

	Coordination assumptions
	Complexity of coordination / information exchange shall be taken into account







