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[bookmark: _Ref273610094]1. Introduction
There is already a wide consensus on the 5G service landscape, and in particular on the view that 5G will not only be a “business-as-usual” evolution of 4G mobile networks, with new spectrum bands, higher spectral efficiencies and higher peak throughputs, but will also target new services and new business models. These latter are to be developed in close collaboration with vertical industries and imply new requirements and new ways of thinking, building and managing the network. The analysis of the needs and requirements of these verticals has lead the METIS project [MET15-D15], and forums such as NGMN [NGM15] and ITU-R [ITU15] to consider the following three main 5G service types:
-	Extreme Mobile BroadBand (eMBB), often also referred to as xMBB, requiring both extremely high data rates and low-latency communication in some areas, and reliable broadband access over large coverage areas. 
-	Massive Machine-Type Communications (mMTC), requiring wireless connectivity for up to tens of billions of network-enabled devices worldwide. Here, scalable connectivity for an increasing number of devices, wide area coverage and deep indoor penetration are key priorities.
-	Ultra-reliable and low-latency communications (URLLC), also referred as uMTC, requiring ultra-reliable low-latency and/or resilient communication links for, e.g., vehicle to anything (V2X) communication and industrial control applications. 
In order the 5G network to be economically and environmentally sustainable solution, a single RAN that accommodates all these services is to be designed. Here comes the role of 5G use cases that identify most plausible scenarios of coexistence of these services and provide guidance for the 5G RAN design. 
While the METIS-II use cases have been intentionally mixing services with different requirements for the purpose of challenging the 5G RAN design, 5G PPP adopted a vertical industry driven approach in its business cases definition, where each business case describes a specific vertical need and its requirements, as described in the white papers on verticals requirements as described in [RP-151668]. However, many of the business cases defined by 5G PPP can be mapped into METIS-II use cases, as the ultimate objective of the METIS-II 5G RAN design is to fulfil the requirements of end users and verticals. More explicitly, the following use cases have been defined in METIS-II, each one including requirements of one or several of the 5G PPP business cases:
-	UC1 “Dense urban information society”, targeting mainly eMBB service, but covering also mMTC service, in both indoor and outdoor environments. UC1 covers requirements of business cases H3, H4, ME1, ME3, ME6, F2, F3, F4, F5.
-	UC2 “Virtual reality office” focusing on eMBB service for indoor environments and static users. UC2 covers requirements of H2, ME5.
-	UC3 “Broadband access everywhere” with focus on high availability for eMBB service in areas with limited infrastructure, covers requirements of H3, F3, F4, E1.
-	UC4 “Massive distribution of sensors and actuators” with focus on massive connectivity of sensors (mMTC service), covers requirements of F5, H3, ME2.
-	UC5 “Connected cars” with focus on very highly reliable communications (URLLC service), combined with xMBB aspects for on-board entertainment. UC5 covers the requirements of the automotive business cases, A1 to A5.
NOTE:	The views expressed in this contribution are the ones developed in the METIS-II. The views of individual companies may differ slightly.
[bookmark: _Toc437261128]2. Scenarios
In Table 2.1 we list the deployment scenarios considered in METIS-II for the evaluation of the use cases listed above.
Table 2-1: Usage scenarios, respective use cases and deployment scenarios

	eMBB
	mMTC
	URLLC

	Use case 
	Deployment scenario
	Use case
	Deployment scenario
	Use case
	Deployment scenario

	Virtual reality office
	Indoor Hotspot (InH)
	Massive Deployment of Sensors and Actuators
	Urban Macro (UMa)
	Connected cars
	HetNet (Urban Macro (UMa) and Outdoor Small Cells (OSC) ) (FFS)

	Dense Urban Information Society 
	HetNet (Urban Macro (UMa) and Outdoor Small Cells (OSC) )
(FFS)
	
	
	
	

	Broadband access everywhere
	Rural Macro (RMa)
	
	
	
	



[bookmark: _Toc437261130]2.1 Indoor hotspot (InH)
The indoor hotspot scenario consists of one floor of a building. The height of the floor is 3 m. The floor contains 16 rooms of 15 m × 15 m and a long hall of 120 m × 20 m. 
The BS network layout consist of small cells placed in the corridor, 6 along one long edge and 6 more along the other long edge. The six stations in one edge have an inter-site distance of 20 m, with the first site placed at 10 m with respect to the left side of the building (see Figure 6.1.1-1). 


Figure 6.1.1-1: Sketch of InH deployment.
InH base stations can operate in two configurations:
- 	Above 6 GHz band – carrier center frequency of 70 GHz with the available carrier bandwidth of 1 GHz 
-	Above 6 GHz and below 6 GHz band – same configuration as above and additional 100 MHz carrier bandwidth in center frequency of 3.5 GHz
[bookmark: _Toc437261133][bookmark: _Toc437261131]2.2	Urban macro (UMa)
-	UMa BSs are deployed with fixed ISD of 200 m, in a regular, hexagonal grid as depicted in Figure 6.1.3-1. BS are connected to a set of 3 sector antennas. Antennas are mounted at the height of 25 m, above the rooftop.  
-	UMa BSs operate at the center carrier frequency of 3.5 GHz and 100 MHz carrier bandwidth is available. 
2.3	Outdoor small cells (OSC)
OSCs are deployed as outdoor BSs. 8 OSCs are randomly placed in the coverage area of the UMa sector. The constraint for the OSC deployment is that the distance between the OSC and the UMa BS must be greater than 55 m and the distance between the OSC (inter and intra UMa cells) shouldn’t be smaller than 20 m 
Each OSCs is equipped with omnidirectional antenna at the height of 10 m and operates in the center carrier frequency of 25 GHz with available carrier bandwidth of 1 GHz.
2.4	HetNet
The HetNet scenario consists of two layers: UMa BSs described in subclause 2.2 and outdoor small cells (OSC) described in subclause 2.3. 
[bookmark: _Toc437261132]2.5	Rural Macro (RMa)
Rural Macro (RMa) BSs are deployed with the ISD of 1732 m in a hexagonal cell layout depicted in 6.1.3-1. BS are connected to a set of 3 sector antennas. As BSs have to cover large areas, antennas are mounted on a transmission mast at the height of 35 m, above the rooftop. 
RMa BSs operate at center carrier frequency of 800 MHz where 30 MHz of carrier bandwidth is available.
Some of its attributes include:
· Carrier frequency: 800 MHz where 30 MHz of carrier bandwidth is available
· Network layout: Hex Grid
· ISD: 1732 m
[image: ]
Figure 6.1.3-1: Rural and urban macro BS deployment and antenna orientation

[bookmark: _Toc437261135]2.6	mMTC
BSs are configured with UMa deployment as in subclause 2.2, while the ISD, carrier frequency and bandwidth used for mMTC are FFS. 
[bookmark: _Toc437261138]2.7	URLLC
BS are configured as described in subclause 2.4
Placement of OSCs in macro cell area is [tbd]. OSCs are configured as described in subclause 2.3 with the exception that they operate at the center carrier frequency of 5.9 GHz where 10 MHz of carrier bandwidth is available.
3. 	Conclusion
It is suggested that the presented the deployment scenarios and mapping to use cases is considered when moving forward on the definition of requirements for next generation access.
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