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Introduction
The SI approved in [1] includes the objective as following:
· Identify the typical deployment scenarios associated with attributes such as carrier frequency, inter-site distance, user density, maximum mobility speed, etc.
In this contribution, usage scenario of eMBB is discussed and its necessary deployment scenarios are suggested with corresponding text proposals.
Discussion 
Usage scenarios defined in ITU-R WP5D include eMBB, mMTC and URLLC according to main application categories [2]. Usage scenario of eMBB inherits scenarios with design on legacy system of LTE-advanced, with more stringent environments.  Basically, most test environments and deployment scenarios in evaluation of IMT-advanced (Table.1 [3]) can be reused, e.g. definition. But there would be changes to its facing key characteristics/challenges and attributes in deployment scenarios to be capable of meeting performance requirements for IMT-2020. 
Table 1. Selected deployment scenarios for evaluation (IMT-advanced)
	Test environment
	Indoor
	Microcellular
	Base coverage urban
	High speed

	Deployment scenario
	Indoor hotspot scenario
	Urban micro-cell scenario
	Urban macro-cell scenario
	Rural macro-cell scenario



The following Table.2 is proposed for of test environments of eMBB and selected deployment scenarios. Test environments indicate required services and environments required to evaluate technology proposals. In ITU-R [2], this usage scenario covers a range of cases, including wide-area coverage and hotspot, which have different requirements. For the hotspot case, i.e. for an area with high user density, very high traffic capacity is needed, while the requirement for mobility is low and user data rate is higher than that of wide area coverage. For the wide area coverage case, seamless coverage and medium to high mobility are desired, with much improved user data rate compared to existing data rates. However the data rate requirement may be relaxed compared to hotspot.The test environments of “Hotspot” and “Wide area coverage” have therefore been chosen here, such that typical and different deployments are modeled to investigate critical issues in system design.
Table 2. Proposed Test Environments and selected Deployment Scenarios
	Test environments of eMBB
	Hotspot
	Wide area coverage

	Deployment Scenarios
	Indoor Hotspot
	Dense Urban
	Urban Macro
	Rural Macro
	High-speed train



Note that in the evaluation of IMT-advance, heterogeneous network was not involved although during design and development of LTE-advanced, it becomes fairly important scenario. So deployment scenario of “Dense Urban” is added to provide heterogeneous network layout meanwhile aiming to evaluate dense deployments of small cells. Also a special deployment scenario “High-speed train” is emphasized which may need different base-station deployment and requirements from those in “Rural coverage”.  There would be two network layouts:
· Macro only: Macro cell serves UEs within train cargos
· Macro + relay nodes: Relay node is to serve UEs and inter-connect UE to the core network via eNB, e.g. the antennas of relay node serving link of eNB-to-Relay is located at top of one cargo of the train while the antennas for relay-to-UE would be distributed to all cargos.
The attributes included in each deployment scenario provide its high-level characteristic, rather than details of evaluation configuration. It can be understood that parameters for evaluation would be developed based on these attributes.Values of some attributes, e.g. device density, are driven from actual use cases. Regarding carrier frequency, for low frequency band, considering new allocated frequency bands including UHF(700MHz), L-band(1.4GHz) and C-band(3.5GHz) and their well global harmonized identification, 
- 700MHz is proposed for deployment scenarios of Rural coverage and High speed train, which can provide extra large coverage
- 3.5GHz is proposed for hotspots and deployment scenario of Urban Macro, which can provide wide bandwidth, i.e. 200-400MHz in most regions
For high frequency band, according to WRC-15 AI 1.13, 8 frequency bands over 6 GHz were allowed to be studied, it includes 24.25-27.5 GHz, 37-40.5 GHz, 42.5-43.5 GHz, 45.5-47 GHz, 47.2-50.2 GHz, 50.4-52.6 GHz, 66-76 GHz and 81-86 GHz [4]. Among these 8 high frequency bands, 24.25-27.5 GHz is the lowest frequency band which can provide better coverage and sufficient bandwidth, i.e. above 3GHz. Hence this frequency band is suggested in deployment scenarios.  
Note that listed deployment scenarios and their attributes in the following TP (according to temporary TR skeleton in email discussion) are for preliminary discussion, which would be further updated according to study in future. 
Text proposal
------------------------------------------------<TEXT START>-----------------------------------------------------
[bookmark: _Toc439341309]6	Deployment Scenarios
[This subsection first briefly introduces the three usage scenarios defined by ITU-R, and then describes several deployment scenarios for the three usage scenarios. The mapping between usage scenarios and deployment scenarios needs to be clarified]
[bookmark: _Toc439341310] 6.1	Deployment scenarios for eMBB
[This subsection describes the deployment scenarios for eMBB, mMTC, URLLC and their attributes such as carrier frequency, inter-site distance, user density, maximum mobility speed, etc. The detailed evaluation related aspects, e.g., channel model, are not included in this TR]
[bookmark: _Toc439341311]6.1.1	Hotspot – Indoor Hotspot (InH)
The Indoor Hotspot deployment scenario focuses on smallest cells and high user throughput or user density in buildings. Cells are assumed isolated at offices and/or hotspot and there are stationary and pedestrian users. The main challenges of this deployment scenario are high capacity, high density and consistent user experience in indoor coverage. Its attributes are listed in Table 6.1.1.1.
Table 6.1.1.1 Attributes of deployment scenario of “Indoor Hotspot”
	Deployment scenarios
	Indoor Hotspot

	Carrier Frequency
	When carrier frequency is lower than 6GHz, carrier frequency is 3.5GHz;
When carrier frequency is higher than 6GHz, carrier frequency is between 24.25-27.5GHz

	Network layout including ISD
	Small cell only
ISD = 10-20m

	Device distribution
	100%  indoor

	User density
	2 UEs per 100m2 

	Maximum mobility speed
	3Km/h



[bookmark: _Toc439341312]6.1. 2	Hotspot – Dense Urban 
The Dense Urban deployment scenario focuses on Heterogeneous network including Macro cells (i.e. Radio access points shall be above rooftop level) and/or small cells (i.e. Radio acess points shall be below rooftop level) and high user densities and traffic loads in city centres and dense urban areas. The key characteristics of this deployment scenario are high traffic loads, outdoor and outdoor-to-indoor coverage. This scenario will therefore be interference-limited, using macro cells with or without small cells. A continuous cellular layout and the associated interference shall be assumed. The main challenges of this deployment scenario are high capacity, high density and consistent user experience in heterogeneous network.
Table 6.1.2.1 Attributes of deployment scenario of “Dense Urban”
	Deployment scenarios
	Dense Urban

	Carrier Frequency
	When carrier frequency is lower than 6GHz, carrier frequency is 3.5GHz for both Macro and small cells;
When carrier frequency is higher than 6GHz, carrier frequency is between 24.25-27.5GHz for small cells

	Network layout including ISD
	When carrier frequency is lower than 6GHz：
Marco cells: ISD = 200m
Small cell:  ISD = 20-40m

	Device distribution
	Baseline: 50% indoor, 50% outdoor
Option: 80% indoor, 20% outdoor

	User density
	60 UEs per sector area

	Maximum mobility speed
	Indoor UE: 3Km/h
Outdoor UE: 30Km/h



6.1.3	Wide area coverage – Urban Macro (UMa)
The Urban Macro deployment scenario focuses on large cells and continuous coverage. The key characteristics of this scenario are continuous and ubiquitous coverage in urban areas. This scenario will therefore be interference-limited, using macro cells (i.e. radio access points above rooftop level). The main challenge of this deployment scenario is consistent user experience across large coverage.
Table 6.1.3.1 Attributes of deployment scenario of “Urban Macro”
	Deployment scenarios
	Urban Macro

	Carrier Frequency
	3.5GHz

	Network layout including ISD
	Macro only, ISD = 500m

	Device distribution
	Baseline: 50% indoor, 50% outdoor
Option: 80% indoor, 20% outdoor

	User density
	20 UEs per cell

	Maximum mobility speed
	Indoor UE: 3Km/h
Outdoor UE: 30Km/h



6.1.4	Wide area coverage – Rural Macro (RMa)
The Rural Macro deployment scenario focuses on larger cells and continuous coverage. The key characteristics of this scenario are continuous wide area coverage supporting high speed vehicles. This scenario will therefore be noise-limited and/or interference-limited, using macro cells. The main challenge of this deployment scenario is consistent user experience across large coverage and to support high speed UEs.
Table 6.1.4.1 Attributes of deployment scenario of “Rural Macro”
	Deployment scenarios
	Rural Macro

	Carrier Frequency
	700MHz

	Network layout including ISD
	Macro only, ISD = 1732m

	Device distribution
	100%  outdoor in car

	User density
	20 UEs per cell

	Maximum mobility speed
	120Km/h



6.1.5	Wide area coverage – High Speed Train
The High Speed Train deployment scenario focuses on continuous coverage along track in high speed. It is special case of Rural Macro. In this deployment scenario, fixed base stations are located along track and UEs are located in train cargos. If the antenna of relay node for eNB-to-Relay is located at top of one cargo of the train, the antenna of relay node for Relay-to-UE could be distributed to all cargos.
Table 6.1.5.1 Attributes of deployment scenario of “High Speed Train”
	Deployment scenarios
	High Speed Train

	Carrier Frequency
	When there is Macro only, Carrier Frequency is 700MHz;
When there are Macro and relay node, Carrier Frequency of link between Macro and relay node is 700MHz and Carrier Frequency of link between relay node and UEs within train cargos is 3.5GHz

	Network layout including ISD
	Macro cell: ISD = 1732m
Small cell within cargo[footnoteRef:1]: ISD = 25m [1:  Transmission point connected to relay node could be distributed to all cargos with wired connection] 


	Device distribution
	100%  outdoor in train

	User density
	20 UEs per cell

	Maximum mobility speed
	500Km/h



--------------------------------------------------<TEXT END>------------------------------------------------------
Conclusion
In this contribution, test environments, deployment scenarios and their attributes for usage scenario of eMBB are discussed and proposed. Proposals are:
· Proposal 1. Reuse deployment scenario definition in evaluation of LTE-advanced as much as possible for usage scenario of eMBB
· Proposal 2. Replace Urban micro-cell scenario in LTE-advanced to Dense Urban scenario to support heterogeneous network with small cells and higher density and traffic load of UEs
· Proposal 3. Introduce one special deployment scenario of High speed train
· Proposal 4. Consider contents including deployment scenarios and their attributes proposed in TP
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