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Introduction
In RAN1#86, the following agreements on network coordination were made [1]:
	Agreements:
· Study to support various interference management schemes:
· Interference management over different time scales:
· Semi-static/preconfigured interference management
· Dynamic interference management
· Interference management where signals/channels from/to UE(s) is
· Transmitted from/to multiple TRPs
· Transmitted from/to single TRP
· The above study should consider:
· Forward compatibility, e.g., for future introduction of additional interference management schemes (if any)
· Low and high NR frequencies
· Take into account backhaul/fronthaul latency constraints
· Both TDD and FDD
· Both data and control channels
· Interference measurement/reporting
· Taking into account interference management for advanced receivers
· Taking into account various scenarios
· Taking into account beam management, different antenna structures, etc.




This contribution provides simulation assumptions for evaluation of network coordination schemes for NR.
Proposals on Evaluation Assumptions for NW Coordination
1 
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As evaluated in numerous LTE study and work items, network coordination is one of the key technologies for enhanced cellular performance. In dense urban deployment scenarios, for instance, being able to provide effective network coordination in the network could change UE experience by as much as 50%. Therefore, specification support on network coordination should be carefully studied from the early phase of NR.
Since the network deployment affects various aspects such as TRP and UE distributions, statistics of channel coefficient, etc., deployment scenarios are one of the most important key factors in network coordination. Table 1 provides a brief summary on the deployment scenarios in NR [2]. Although each deployment scenarios in Table 1 has bunch of attributes, the efficiency of network coordination can be affected by some part of the parameters such as carrier frequency, layout, ISD, UE speed more significantly, since the number of coordination points in a given time duration is determined by those parameters. Table 1 shows that among twelve deployment scenarios for NR, following three scenarios are expected to have high network coordination efficiency; indoor hotspot, dense urban, and urban macro. Furthermore, these three deployment scenarios have been investigated through several LTE SIs and WIs, e.g. CoMP or FeCoMP, etc. Therefore, it is desirable to evaluate network coordination schemes with high priorities on those three deployment scenarios.

[bookmark: _Ref462854481]Table 1. Summary on NR deployment scenarios
	Scenarios
	Carrier Freq. [GHz]
	Layout
	ISD
	UE speed
	Reference
	NW coordination efficiency

	Indoor hotspot
	~ {4, 30, 70}
	1 layer
	20m
	3km/h
	FeCoMP
	High

	Dense urban
	~ {4 + 30}
	2 layers
	200m for Macro
	3km/h (80%), 30km/h (20%)
	CoMP, FeCoMP
	High

	Rural
	~ {0.7, 2, 4}
	1 layer
	{1732, 5000}m
	3km/h (50%), 120km/h (50%)
	-
	Low

	Urban macro
	~ {2, 4, 30}
	1 layer
	500m
	3km/h (80%), 30km/h (20%)
	CoMP, FeCoMP
	High

	High speed (trains)
	~ {4, 30, 70}
	Macro 
(+ relay)
	1732m
	Up to 500km/h
	-
	Med

	Extreme long range
	~ {0.7, <3}
	1 layer
	Isolated
	Up to 160km/h
	-
	Low

	Massive connection
	{0.7, 2.1(opt.)}
	1 layer
	{500, 1732}m
	3km/h (80 or 100%), 
100km/h (20 or 0%)
	-
	Med

	Highway
	< 6 (~ 6)
	Macro 
(+ RSU)
	{1732, 500(opt)}m 
for Macro
{50, 100}m for RSU
	100~300km/h
	-
	Med

	Urban grid
	< 6 (~ 6)
	Macro 
(+ RSU)
	500m for Macro
{50, 100}m for RSU
	15~120km/h
[TBD] Ped./bicycle
	-
	Med

	Air to Ground
	< [4]
	1 (+ relay)
	-
	[1000]km/h
	-
	Low

	Light aircraft
	< [4]
	1 (+ relay)
	TBD
	Up to [370]km/h
	-
	Med

	Satellite 
	2~50
	-
	-
	-
	-
	Low



Proposal 1: For NR network coordination schemes, it is recommended that the following three deployment scenarios be evaluated in phase 1:
· Indoor hotspot, dense urban, urban micro

As aforementioned, the three deployment scenarios, i.e. indoor hotspot, dense urban, urban micro, have been studied in FeCoMP SI [3]. However, given that the scope of [3] is limited to specific transmission schemes, such as non-coherent JT, and the general simulation assumptions for LTE were adopted, some of parameters in the simulation assumption of [3] should be carefully updated. Although TR 38.802 [4] including detailed simulation assumptions for NR can be a good reference for this update, the number of possible simulation pairs could be quite large and the results from each company can diverge. Therefore, it is recommended to follow the agreements from the email discussion [86-20] at the first stage, especially for the TRP and UE antenna configurations. Enough number of evaluation results with comparable environment would be beneficial to get intuitions and common understanding among companies. Based on the discussions above, following proposals can be made:

Proposal 2: Simulation assumptions of FeCoMP (TR 36.741) can be a starting point for the evaluation of NR network coordination schemes with following refinement
· Carrier frequency
· Subcarrier spacing
· System bandwidth
· Coordination cluster size
· Channel model
· TRP and UE antenna configuration
· UE mobility (UE movement, UE rotation, …)
· Baseline scheme
· Etc.
Proposal 3: For further refinement on proposal 2, at least the agreements from the email discussion on NR MIMO calibration [86-20] can be adopted

A detailed example for the proposed simulation assumptions for network coordination is provided by Appendix.
Conclusions
3 
This contribution discusses about evaluation assumptions for NR network coordination and provides following proposals.
Proposal 1: For NR network coordination schemes, it is recommended that the following three deployment scenarios be evaluated in phase 1:
· Indoor hotspot, dense urban, urban micro
Proposal 2: Simulation assumptions of FeCoMP (TR 36.741) can be a starting point for the evaluation of NR network coordination schemes with following refinement
· Carrier frequency
· Subcarrier spacing
· System bandwidth
· Coordination cluster size
· Channel model
· TRP and UE antenna configuration
· UE mobility (UE movement, UE rotation, …)
· Baseline scheme
· Etc.
Proposal 3: For further refinement on proposal 2, at least the agreements from the email discussion on NR MIMO calibration [86-20] can be adopted
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	Parameters
	Indoor Hotspot
	Urban Macro
	Dense urban

	Layout
	Refer to TR 38.802

	ISD
	

	Minimum distances
	

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

	Coordination cluster size for ideal backhaul
	All sites
	3 macro sites, 7 macro sites is optional, other coordination cluster size are not precluded
	3 macro sites with 3*3*N small cell TRPs
1 macro sites with 1*3*N small cell TRPs
7 macro sites with 7*3*N small cell TRPs is optional, other coordination cluster size are not precluded

	Subcarrier spacing
	15kHz for CF=4GHz, 60kHz for CF=30GHz

	System Bandwidth
	20MHz for CF=4GHz, 40MHz for CF=30GHz

	Channel model
	Refer to TR 38.802

	TRP antenna configurations
(M,N,P,Mg,Ng), (dH,dV,dH,g,dV,g)
	Baseline refer to [86-20]
Other configurations in TR 38.802 are not precluded

	TRP Tx power
	Refer to TR 38.802

	TRP antenna pattern
	

	TRP antenna height
	

	Small cell TRP dropping
	

	UE antenna height/UE dropping
	

	Association of UE to TRP
	Association method (including CRE) should be reported

	Maximum CoMP measurement set size
	Baseline 3TPs. If a different value is used, it should be indicated.

	UE antenna configuration
(M,N,P,Mg,Ng), (dH,dV,dH,g,dV,g)
	Refer to [86-20]

	UE antenna pattern
	Refer to TR 38.802

	UE array orientation
	Refer to [86-20]

	UE receiver noise figure
	Below 6GHz: 9 dB
Above 6GHz: 10dB

	Traffic model
	FTP traffic model 1 as a baseline, S = 0.1Mbytes (optional) or 0.5Mbytes

	Traffic load (Resource utilization)
	<5%, 20%, 40%, 70%, Optional 80% (S=0.1Mbytes)

	UE receiver
	MMSE-IRC and CWIC as the baseline receiver (other advanced NAICS receivers are not precluded)

	Feedback assumption
	Realistic

	Transmission scheme
	

	RS modelling
	

	Channel estimation
	

	Overhead modelling
	

	Handover margin
	3dB

	Backhaul link delay
	0ms, 2ms (optional), 5ms, 50ms

	Baseline scheme
	Provided by each company




