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1 Introduction
In RAN1#86bis, the following agreement on NR network coordination aspects was made [1].

	Agreements:
· Study the need of network assistance and coordination for different types of interference suppression (e.g. inter user, inter-TRP interference) and cancellation based on advanced receivers
· Consider information related to interfering signals for interference suppression and cancelation at UE side
· As a baseline, consider NAICs receivers structures in LTE

· RAN1 to study the following aspects :
· Codeword-to-layer mapping
· Number of codewords on a “NR-PDSCH”
· Other techniques not precluded
· This RAN1 study should consider advanced receivers for interference mitigation
· In the case of network coordination: the following can also be studied
· Rank and modulation order
· Modulation mapping
· Other techniques not precluded
· FFS: For this RAN1 study, the following performance metrics for non-full-buffer system level evaluation can be considered:
· Average UPT
· [5%,50%,95%]-tile UPT



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 Proposals on system-level evaluation assumptions
TR 38.913 v0.3.0 states that the 5th percentile user spectral efficiency is one of the key NR requirements. In order to improve the cell edge user equipment (UE) average throughput, network-assisted interference cancellation and suppression (NAICS) has been discussed and evaluated in [2] over various scenarios. Similar evaluation methodologies can be adopted for the evaluation of the advanced receivers based on network coordination in NR, but some of details should be changed to reflect NR radio interface aspects.
In order to verify the performance improvement of the advanced receivers, several network deployment scenarios should be considered to handle various TP distributions, UE distributions, statistics of channel coefficients and so on. Deployment scenario that is the most important key factors in evaluation can be categorized as two main scenarios based on whether the deployment is on single layer or dual layer as follows:
· Homogeneous macro network scenario (single layer)
· Scenario1 : Urban macro scenario
· Scenario 2 : Dense urban scenario excluding small cells
· Heterogeneous network scenario (dual layer)
· Scenario 2a : Dense urban scenario including small cell with the same carrier frequency

Proposal 1: For evaluating advanced receiver schemes based on NR network coordination, it is recommended that the following three deployment scenarios be evaluated in NR study item:
· Urban macro, dense urban excluding small cell, dense urban including small cells.

It is preferred that the evaluation assumptions should consider various characteristics of interference so that the feasibility and performance improvement of the advanced receivers can be compared. In the study for NR physical layer aspects [3], baseline channel model parameters and TP/UE antenna configurations have been agreed. Therefore, our proposal is based on [3] and some of detailed are modified and described in Table 1 in Appendix; for example, carrier frequency, TP/UE antenna configurations, and UE height = 1.5 meter, etc. 
We propose to consider a system that employs a LMMSE-IRC receiver without network coordination as the reference system. By comparing with the reference system, performance gains from the advanced receivers and network coordination can be clarified. Channel estimations for UE receivers are based on DM-RS. According to the agreements for advanced receivers in RAN1#86bis, any kind of UE receivers including NAICS receivers can be discussed and evaluated by companies with clear descriptions about their transmission and reception operations and link-to-system (L2S) mapping, etc.  

[bookmark: _GoBack]Proposal 2: Simulation assumptions of TR 38.802 can be a starting point for the evaluation of NR advanced receiver schemes with following refinement:
· Carrier frequency
· TP antenna configuration
· UE antenna configuration
· UE antenna height

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 proposals are made as follows:

Proposal 1: For evaluating advanced receiver schemes based on NR network coordination, it is recommended that the following three deployment scenarios be evaluated in NR study item:
· Urban macro, dense urban excluding small cell, dense urban including small cells.

Proposal 2: Simulation assumptions of TR 38.802 can be a starting point for the evaluation of NR advanced receiver schemes with following refinement:
· UE antenna height
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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)

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

	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

	ISD
	500m
	Macro layer: 200m

	
	
	Small cell layer: Randomly

	Number of Small Cell
	-
	3,9 (Optional)

	Small cell TP dropping
	-
	According to TR 38.802

	Minimum distances
	According to TR 38.802
	According to TR 38.802

	Channel model
	According to TR 38.802
	According to TR 38.802

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

	TP antenna configuration
	(M,N,P,Mg,Ng) = (8,16,2,1,1)
(dH,dV) = (0.5, 0.8)λ.
	(M,N,P,Mg,Ng) = (8,8,2,1,1)
(dH,dV) = (0.5, 0.8)λ.

	TP antenna pattern
	According to TR36.873

	TP antenna height
	According to TR 38.802
	According to TR 38.802

	UE antenna configuration
	Cross Pol

	UE antenna pattern
	Omnidirectional

	UE antenna height
	1.5m

	UE antenna gain
	0 dBi

	UE receiver noise figure
	9 dB

	UE Dropping
	indoor UE 80%, outdoor UE 20%

	UE speed
	3km/h

	UE receiver
	Baseline: LMMSE-IRC as the baseline receiver
Advanced receiver: advanced receivers can be provided by each company

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

	Transmission scheme
	2Tx SU-MIMO with Rank Adaptation

	Coordination cluster size for ideal backhaul
	According to TR 36.741

	Coordinated TP measurement set size
	Provided by each company

	Feedback assumption
	Non-ideal CRS or CSI-RS/IMR channel/interference estimation

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

	Traffic load (Resource utilization)
	< 5%, 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

	Baseline scheme
	Provided by each company

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






