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1 Introduction
The “Further enhancements to Coordinated Multi-Point Operation” (feCoMP) study [1] identifies the following objectives:
The main objectives of the study item is to identify and evaluate the performance benefits of the following enhancements related to coordinated multi-point schemes:

· Support of non-coherent joint transmission (JT) (e.g. support of MIMO layers transmission by the different transmission points in the single-user MIMO)

· Extension of beamforming and scheduling coordination (CS/CB) for Rel-13 FD-MIMO on the transmission points
Note 1: Evaluation should focus on the dense deployment scenarios

Note 2: For evaluation of the enhancements two and four receive antennas at UEs, 1D/2D antenna port layouts at the transmission points with ideal backhaul and non-ideal backhaul links should be considered. The study should consider both FDD and TDD.

This contribution proposes scenarios and evaluation parameters to enable study of the identified schemes.
2 Scenarios
The schemes to be studied require dense deployment scenarios and include both CS/CB and non-coherent JT as well as FD-MIMO.  Coordinated scheduling schemes can be attractive when a small number of eNB antennas are used, whereas coordinated beamforming (possibly using FD-MIMO) is more attractive with more antennas.  Furthermore, non-coherent JT with SU-MIMO layers on different TPs can function with either a small number of antennas or when a large number of antennas are virtualized, but requires high SNR reception from the TPs. 

These considerations lead to consideration of a dense indoor deployment where few antennas are used per RRH and a dense heterogeneous network deployment wherein the macro eNBs can have as many as 16 CSI-RS ports with pico eNBs having a small number of omni antennas.  The dense indoor deployment allows for the high interference (at high loads) and high SNR conditions (at low loads) needed to study coordinated scheduling and non-coherent multi-TP JT SU-MIMO in a homogeneous network.  The heterogeneous scenario allows FD-MIMO coordinated beamforming to be studied, as well as non-coherent JT or coordinate scheduling in a heterogeneous network environment.
The scenarios are described in detail in the following sections, with the common simulation assumptions for the two scenarios provided in a separate section.

2.1 Indoor office scenario

Two indoor office hotspot (InH) scenarios should be available during the feCoMP study, from the NR channel models and scenarios in 38.900 and 38.913, or from the LTE study in 36.814.  Since the NR channel model is new, and it may be difficult for companies to provide results quickly, and since 3D channel modeling is not essential for a few eNB antennas, using either the channel models from 38.900 or 36.814 seems reasonable.

The 38.900 InH scenario has an ISD of 20m and 12 TPs, which may be somewhat low for 3.5 GHz.   We therefore propose using an ISD of 30m and 8 TPs.
It seems unlikely that non-ideal backhaul is used between TPs in this indoor office environment, and so RRHs with ideal backhaul are assumed.

The remaining parameters not currently available in 38.900 are drawn from prior studies on small cells.

	Parameters
	Values

	
	Small cell

	Layout
	8 RRHs, based on 38.900 open indoor office hotspot
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	BS antenna configuration
	a) 3D omni pattern for low power node in 36.819 with θetilt=90 deg, 2Tx, antenna gain + connector loss = 5 dBi

	Channel model between eNB and UE
	3D-InH from 36.900 or ITU InH from 36.814

	Total BS Tx power
	24 dBm

	BS antenna height
	3 m

	UE antenna height
	1 m

	Carrier Frequency
	3.5 GHz

	UE distribution 
	UEs randomly and uniformly dropped within the building

	CRE bias
	0dB

	CSI-RS, CRS
	CSI-RS 1-1 mapping to TXRU, only CRS port 0 is modeled for UE attachment, CRS port 0 is associated with the first column with +45 degree pol


2.2 Heterogeneous Network scenario
The heterogeneous network scenario is based on FD-MIMO scenario 5 (the co-channel heterogeneous network with omni low power nodes).  

· To enable a dense network, as many as 10 small cells per cluster can be simulated.  

· To support the study of both 1D and 2D port layouts while not having an excessive number of configurations, antenna configurations with 8x4 and 1x8 elements at the macro cell are proposed.

· Backhaul assumptions are those used in 36.874.

	Parameters
	Values

	
	Macro cell
	Small cell

	Layout
	7 sites, with 21 cells
	Randomly drop small cells within the small cell cluster of radius Rc; and consider the minimum distance between small cell centers (Dscc).


[image: image2]

	BS antenna configuration
	Antenna elements config (M, N, P): (8, 4, 2), (1,8,2); 16 TXRUs

Downtilt value θetilt should be provided
	a) 3D omni pattern for low power node in 36.819 with θetilt=90 deg, 2Tx, antenna gain + connector loss = 5 dBi

	Channel model between eNB and UE
	[3D-UMa] or [3D-UMi] from 36.873
	3D-UMi from 36.873

	Total BS Tx power
	46 dBm
	30 dBm

	BS antenna height
	25 m
	10 m

	Carrier Frequency
	2 GHz
	3.5 GHz

	CSI-RS, CRS
	CSI-RS, CRS: CSI-RS 1-1 mapping to TXRU, only CRS port 0 is modeled for UE attachment, CRS port 0 is associated with the first column with +45 degree pol, CRS port 0 to TXRU mapping is ideal and given by [1, 0, 0, 0, 0, 0, 0, 0]

	CRE bias
	CRE bias used should be provided

	Wrapping method
	Geographical distance based, or

Radio distance based (Strongest wrapping candidate selected by analyzing RSRP from one subelement to a UE)

	Number of clusters per macro cell geographical area
	1

	Number of small cells per cluster
	4, 10

	Radius for UE dropping in a cluster
	70m

	Radius for small cell center dropping in a cluster (Rc)
	50m

	Minimum distance (2D)
	(Dscc) small cell center – small cell center: 40m

	
	Small cell – UE: 10m

	
	Macro – small cell cluster center: 105m

	
	Macro – UE: 35m

	
	Small cell cluster center - small cell cluster center: 2*Rc+Dscc

	UE distribution 
	2/3 UEs randomly and uniformly dropped within the clusters, 1/3 UEs randomly and uniformly dropped throughout the macro geographical area. 20% UEs are outdoor and 80% UEs are indoor

	Backhaul assumption
	- Non-ideal backhaul between eNB sites

- Latency values: {0, 5, 50}ms mandatory, {2, 10, 30}ms optional

- Backhaul topology is to be described by each company  

• Baseline is same latency between any pair of nodes
- Backhaul capacity limitation:

• As per TR 36.932. Further details can be provided by each company 


2.3 Common Parameters:

Most parameters are taken from the non-ideal backhaul comp study, and adjusted according to the feCoMP SID requirements.  

	Traffic model 
	FTP Model 1 with packet size 0.1 or 0.5 Mbytes 
• Evaluate low, medium, and high load levels (e.g. RU 20%, 40%, 60% across all cells in the most loaded “layer” (i.e. macro and small cells) for the reference scheme)

	Metrics
	Mean, 5%

	System bandwidth
	10MHz (50 PRBs)

	Network synchronization 
	Synchronized

	Transmission scheme
	TM10, dynamic SU/MU-MIMO with rank adaptation

	Overhead 
	3 symbols for DL CCHs, 2 CRS ports and DM-RS with 12 REs per PRB

	Scheduler 
	Frequency selective scheduling (multiple UEs per TTI allowed)

	CSI-RS/SRS periodicity
	5msec

	Handover margin
	3dB

	UE attachment 
	Based on RSRP (formula) from CRS port 0*

*This does not restrict any virtualization weights for CRS port 0 

Using cell common bias if CRE is applied.

	UE Speed 
	3km/h

	UE antenna Configurations
	2 or 4 Rx, cross-polarized (0/+90)

1 Tx

	UE noise figure for DL
	9 dB

	UE array orientation
	ΩUT,a uniformly distributed on [0,360] degree, ΩUT,b = 90 degree, ΩUT,g = 0 degree

	Polarized antenna modelling
	Model -2 from 36.873

	UE antenna pattern
	Isotropic antenna gain pattern A’(θ’,ф’) = 1

	Receiver 
	Non-ideal channel estimation and interference modeling, detailed guidelines according to Rel-12 [71-12] assumptions

	
	LMMSE-IRC receiver, detailed guidelines according to Rel-12 [71-12] assumptions

	Feedback 
	PUSCH 3-2 for non-reciprocity operation (PUSCH 3-0 for reciprocity based operation)

	
	CQI, PMI and RI reporting triggered per 5ms 

	
	Feedback delay is 5 ms 

	
	Rel-13 codebook based for non-reciprocity based operation (SRS for reciprocity based operation only for TDD)

	CRS interference
	- CRS interference is modelled:

• How CRS interference is modelled should be provided by each company


3 Conclusion

This contribution has considered scenarios and evaluation parameters needed in feCoMP study evaluations.  We propose:

· Two scenarios are defined for feCoMP evaluations:

· An indoor open office scenario based on that in 38.900

· A heterogeneous network scenario based on FD-MIMO scenario 5 (the co-channel heterogeneous network with omni low power nodes).

· The scenario definitions and common parameters provided in section 2 are used.
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