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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 scenarios of mMTC and URLLC are discussed and their 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]. Different from eMBB which can inherit most deployment scenarios from those in evaluation of IMT-advanced[3], usage scenarios of mMTC and URLLC come from great increase of devices in connection and continuous emergence of new services which may lead to different deployments according to application and use cases so that the corresponding requirements can be met. 
The following Table.1 and 2 are proposed for of test environments of mMTC and URLLC, and selected deployment scenarios. Test environments indicate required services and environments required to evaluate technology proposals, particularly required services for mMTC and URLLC. And typical and different deployments are modeled to investigate critical issues in system design. 
Table 1. Proposed Test Environments and selected Deployment Scenarios of mMTC
	Test environments of mMTC
	Urban Massive Connection

	Deployment Scenario
	Urban Macro


The typical service of mMTC is to provide massive connection meanwhile supporting a large coverage. It is characterized by a very large number of connected devices typically transmitting a relatively low volume of non-delay-sensitive data. Devices are required to be low cost, and have a very long battery life. Macro cells at re-farming frequency carrier can be a typical deployment scenario. 
Table 2. Proposed Test Environments and selected Deployment Scenarios of URLLC
	Test environments of URLLC
	Urban Auto-driving
	Industrial Control

	Deployment Scenarios
	Urban Macro + streets
	Indoor Factory Hall


Usage scenario of URLLC has stringent requirements for capability such as latency, availability, reliability and throughput. Its typical deployment scenarios include 
· Indoor and low speed UEs: one corresponding service is Industrial Control
Indoor Factory Hall is proposed, which indicates a 100m*100m open indoor area where small cells are deployed to provide control and information update and 500 UEs including sensors and actuators are located which require very low latency communication between each other.
· Outdoor and high speed UEs: one corresponding service is Urban Auto-driving
Urban Macro + Streets is proposed, which indicates that Macro cells are provided for communication between vehicle and eNB and Vehicle and road side units are located in/beside the streets (similar as that in V2X). 
Note that listed deployment scenarios in the following TP are for preliminary discussion, which would be further updated according to study in future. The attributes included in each deployment scenario provide its high-level characteristic, rather than details of evaluation configuration. Values of some attributes, e.g. device density, are driven from actual use cases. It can be understood that parameters for evaluation would be developed based on these attributes.
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: _Toc439341313]6.2	Deployment scenarios for mMTC
[This subsection describes the deployment scenarios for mMTC and their attributes, if any. Please note that it is possible that some deployment scenarios for eMBB can be reused for mMTC. If so, this section could be removed.]
…..
[bookmark: _Toc439341314]6. 2. 1	Urban Massive Connection – Urban Macro
[xxx]The Urban Macro deployment scenario focuses on massive connection to devices in large coverage. The Key characteristics are transmitting a relatively low volume of non-delay-sensitive data by a very large number  of connected devices, and devices are required to be low cost and have a very long battery life. 
Table 6.2.1.1 Attributes of deployment scenario of “Urban Macro”
	Deployment scenarios
	Urban Macro

	Carrier Frequency
	900MHz

	Network deployment including ISD
	Macro only, ISD = 1732m

	Device deployment
	100%  indoor

	User density
	1 million UEs per 1Km2

	Maximum mobility speed
	3Km/h



[bookmark: _Toc439341317]6.3	Deployment scenarios for URLLC
[This subsection describes the deployment scenarios for URLLC and their attributes, if any.]
6. 3. Y	Urban Auto-driving – Urban Macro + Streets
[xxx]The Urban Macro + Streets deployment scenario focuses on high speed and high density UEs gathering in the urban streets and continuous coverage provided by communication between network and UE, and between UE and UE. The main challenges of this scenario are relatively low latency of end to end and high reliability.
Table 6.3.1.1 Attributes of deployment scenario of “Urban Macro + Streets”
	Deployment scenarios
	Urban Macro + Streets

	Carrier Frequency
	V2V: 6GHz
V2I:  3.5GHz

	Network layout including ISD
	Macro only, ISD = 500m

	Device distribution
	100%  outdoor in car and on road
Devices include vehicles and road side units

	User density
	2-3 lanes in each direction (4-6 lanes in total in each street); Average inter-vehicle distance in the same lane is X (<2.5) sec* absolute vehicle speed

	Maximum mobility speed
	30-120 Km/h



[bookmark: _Toc439341318]6. 3. Z	Industrial Control – Indoor Factory Hall
[xxx]The Indoor Factor Hall deployment scenario focuses on devices with low mobility randomly located in open indoor building with roof. The main challenges of this scenario are ultra low latency over the air of end to end and high reliability meanwhile keeping a certain system capacity.
Table 6.3.2.1 Attributes of deployment scenario of “Indoor Factory Hall”
	Deployment scenarios
	Indoor Factory Hall

	Carrier Frequency
	3.5GHz

	Network deployment including ISD
	Small cell only, ISD = 20-40m

	Device deployment
	100%  indoor

	User density
	500 UEs per 100m*100m

	Maximum mobility speed
	3Km/h




--------------------------------------------------<TEXT END>------------------------------------------------------
Conclusion
In this contribution, test environments, deployment scenarios and their attributes for usage scenario of mMTC and URLLC are discussed and proposed. Proposals are:
· Proposal 1. Introduce deployment scenario of  Urban Macro in test environment of Urban massive connection to mMTC
· Proposal 2. Introduce deployment scenarios of Urban Macro + Streets in test environment of Urban Auto-driving and Factory Hall in test environment of Industrial control to URLLC
· Proposal 3. Consider contents including deployment scenarios and their attributes proposed in TP
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