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Introduction
In 3GPP RAN 70# meeting, the “SI Scenarios and Requirements for Next Generation Access Technologies” was approved with the aim to identify typical usage scenarios for next generation access technologies and the required capabilities in each corresponding usage scenarios, and to provide guidance to the technical work to be performed in RAN WGs. In order to achieve this, the study item should fulfil the following objectives [1]:
· Identify the typical deployment scenarios associated with attributes such as carrier frequency, inter-site distance, user density, maximum mobility speed, etc.
· Develop requirements for next generation access technologies for the identified deployment scenarios.
To complete the above work, the inputs from other organizations could be referred to.  Moreover, this contribution presents the traffic model and the mapping between deployment scenarios and specific requirements for the study item.
Discussion 
Referring to key capabilities deemed in [4] from ITU-R WP5D, NGMN[5] and IMT-2020(PG)[6] in China, including, User experienced data rate, Latency, Mobility, Connection density, Energy efficiency, Spectrum efficiency, and Area traffic capacity, other possible capabilities required for new radio access system in the future. 
It is found definitions of some requirements defined for LTE-advanced[2] could be reused or modified a little, particularly for deployment scenario specific requirement for eMBB, such as Average cell spectrum efficiency, 5% User spectrum efficiency ,mobility and so on. Values of these requirements will be more stringent to meet the requirements of IMT-2020 though. 
However the definition of reused requirement items, coverage need to be changed because of its corresponding predictably new services, required capability and  corresponding system design. 
Moreover, definitions for those new requirements, which were not required in LTE-advanced, are needed., including area traffic capacity, User experience data rate for eMBB, connection density, energy efficiency and User battery lifetime for mMTC, and reliability for URLLC.
 All details of definitions for requirements are provided in section 3. Values of these requirements will be studied further till next meeting. 

Text proposal
Based on the draft of TR skeleton of Scenarios and Requirements for Next Generation Access Technologies [4] and discussion proposal [7], the text proposal can be found below:
------------------------------------------------<TEXT START>-----------------------------------------------------
7.2	Deployment scenario specific requirements[4]
Note 1: Traffic model should be assumed in some specific requirements. Moreover, Non-full buffer, such as FTP Burst traffic, as the 1st priority candidate evaluated service profiles, should be considered; while Full buffer could be an optional traffic model. Moreover, if Full Buffer is considered as a traffic mode in one specific requirement, then the number of concurrent users needed to be considered
[bookmark: _Toc440634584]7.2.1	Cell/Transmission Point/TRP spectral efficiency 
	Deployment
Scenario
	Indoor hotspot
	Dense Urban
	Macro Coverage
	Rural Coverage
	High Speed
	New eMTC Scenario
	New URLCC Scenario

	Cell/Transmission Point/TRP spectral efficiency
	√
	√
	√
	√
	√
	
	

	Value
(bit/s/Hz/TRP)
	
	
	
	
	
	
	


Cell/Transmission Point/TRP spectral efficiency means average data throughput per unit of spectrum resource and per transmission reception point (TRP)  (bit/s/Hz). It is notable that definition of TRP is a radio accessing point with one of more antenna elements intergraded as one equipment, rather than traditional eNB, which BBU is intergraded with RRU. Moreover, full buffer as are used in the requirement .
Note1 Cell/Transmission Point/TRP indicates a radio acess point with one of more antenna elements integrated as one equipment.

[bookmark: _Toc440634585]7.2.2	Area traffic capacity 
	Deployment
Scenario
	Indoor hotspot
	Dense Urban
	Macro Coverage
	Rural Coverage
	High Speed
	New eMTC Scenario
	New URLCC Scenario

	Area traffic capacity
	√
	√
	√
	√
	√
	
	

	
Value(bits/)
	
	
	
	
	
	
	



Area traffic capacity is defined as the aggregated number of correctly received bits (i.e. the number of bits contained in the service data units (SDUs) delivered to Layer 3) from source radio points to all destination users (DL traffic) or from all source users to destination radio points (UL traffic), divided by the active time of the network divided by the area size covered by the radio access network (RAN). Moreover, full buffer as are used in the requirement.
[bookmark: _Toc440634586]7.2.3	User experienced data rate  

	Deployment
Scenario
	Indoor hotspot
	Dense Urban
	Macro Coverage
	Rural Coverage
	High Speed
	New eMTC Scenario
	New URLCC Scenario

	User experienced data rate
	√
	√
	√
	√
	√
	
	

	Value(bits)
	
	
	
	
	
	
	



User experienced data rate is the worst 5%-percentile of the user throughput. User throughput (during active time) is defined as the size of a burst divided by the time between the arrival of the first packet of a burst and the reception of the last packet of the burst. Moreover, non-full buffer as are used in the requirement.
[bookmark: _Toc440634587]7.2.4	Spectrum efficiency of worst 5-percentile users 

	Deployment
Scenario
	Indoor hotspot
	Dense Urban
	Macro Coverage
	Rural Coverage
	High Speed
	New eMTC Scenario
	New URLCC Scenario

	Spectrum efficiency of worst 5-percentile users
	√
	√
	√
	√
	√
	
	

	Value
(bit/s/Hz)
	
	
	
	
	
	
	



Spectrum efficiency of worst 5-percentile users means the 5% point of the cumulative distribution function (CDF) of the normalized user throughput. The (normalized) user throughput is defined as the average user throughput (the number of correctly received bits by users, i.e., the number of bits contained in the SDU delivered to Layer 3, over a certain period of time, divided by the channel bandwidth and is measured in bit/s/Hz. The channel bandwidth for this purpose is defined as the effective bandwidth times the frequency reuse factor, where the effective bandwidth is the operating bandwidth normalised appropriately considering the uplink/downlink ratio. Moreover, non-full buffer as are used in the requirement.
[bookmark: _Toc440634588]7.2.5	Median user experienced data rate

	Deployment
Scenario
	Indoor hotspot
	Dense Urban
	Macro Coverage
	Rural Coverage
	High Speed
	New eMTC Scenario
	New URLCC Scenario

	Spectrum efficiency of worst 5-percentile users
	√
	√
	√
	√
	√
	
	

	Value
(bit/s/Hz)
	
	
	
	
	
	
	



Median user experienced data rate is the 50%-percentile of the user throughput. User throughput (during active time) is defined as the size of a burst divided by the time between the arrival of the first packet of a burst and the reception of the last packet of the burst. Moreover, non-full buffer as are used in the requirement.
[bookmark: _Toc440634589]7.2.6	Connection density

	Deployment
Scenario
	Indoor hotspot
	Dense Urban
	Macro Coverage
	Rural Coverage
	High Speed
	New eMTC Scenario
	New URLCC Scenario

	Connection density
	√
	√
	
	
	
	√
	

	value
	
	
	
	
	
	
	



Connection density refers to total number of devices fulfilling specific QoS per unit area (per km2). QoS definition should take into account the traffic generated with a packet arrival rate  and packet size that can be successfully sent or received with x% probability, within a given latency, t_sendrx, and/or the maximum re-transmission time restricted by device battery life. Moreover, full buffer as are used in the requirement.
[bookmark: _Toc440634590]7.2.7	Mobility

	Deployment
Scenario
	Indoor hotspot
	Dense Urban
	Macro Coverage
	Rural Coverage
	High Speed
	New eMTC Scenario
	New URLCC Scenario

	Mobility
	1,Stationary
2,Pedestrian
	1,Stationary
2,Pedestrian
3,Vehicular
	1,Stationary
2,Pedestrian
3,Vehicular
	1,Stationary
2,Pedestrian
3,Vehicular
	High speed vehicular
	
	Vehicular

	Value of Traffic channel link data rates
(bit/s/Hz)
	
	
	
	
	
	
	



Mobility means the maximum user speed at which a defined QoS can be achieved (in km/h). 
The following classes of mobility are defined:
– Stationary: 0 km/h
– Pedestrian: > 0 km/h to 10 km/h
– Vehicular: 10 to 120 km/h
– High speed vehicular: up to 500 km/h
A mobility class is supported if the traffic channel link data rate, normalized by system bandwidth, when the user is moving at the maximum speed in that mobility class in each of the Deployment Scenario.

[bookmark: _Toc440634591]7.2.8	Network energy efficiency   

	Deployment
Scenario
	Indoor hotspot
	Dense Urban
	Macro Coverage
	Rural Coverage
	High Speed
	New eMTC Scenario
	New URLCC Scenario

	Network energy efficiency
	√
	√
	√
	
	
	
	

	Value
(bit/J)
	
	
	
	
	
	
	



Network energy efficiency refers to the capability of a radio access network (RAN) to provide much better area traffic capacity by not increasing the RAN energy consumption compared to IMT-A system. It could be calculated by the quantity of information bits transmitted to/ received from users, divided by the energy consumption of RAN.
[bookmark: _Toc440634592]7.2.9	Reliability 

	Deployment
Scenario
	Indoor hotspot
	Dense Urban
	Macro Coverage
	Rural Coverage
	High Speed
	New eMTC Scenario
	New URLCC Scenario

	Reliability
	
	
	√
	
	
	
	√

	value
	
	
	
	
	
	
	



Reliability is defined as the success probability of transmitting [x bytes] within the maximum allowed latency of [t ms] at a certain channel quality [e.g., 5-percentile SINR]. 

[bookmark: _Toc440634593]7.2.10	Coverage

	Deployment
Scenario
	Indoor hotspot
	Dense Urban
	Macro Coverage
	Rural Coverage
	High Speed
	New eMTC Scenario
	New URLCC Scenario

	Coverage
	√
	√
	√
	√
	
	√
	

	value
	
	
	
	
	
	
	



Maximum coupling loss” to device from Base Station site over which a packet of at least [200 bytes] can be successfully delivered with a latency of [TBD] in UL and DL for a UE.[3] Moreover, non-full buffer as are used in the requirement.
[bookmark: _Toc440634594]7.2.11	UE battery life

	Deployment
Scenario
	Indoor hotspot
	Dense Urban
	Macro Coverage
	Rural Coverage
	High Speed
	New eMTC Scenario
	New URLCC Scenario

	UE battery life
	
	√
	√
	√
	
	√
	

	value
	
	
	
	
	
	
	



UE battery life is defined as the operable duration of the device that is possible for mobile originated data transfer consisting of [200] bytes UL per day followed by [20] bytes DL from MCL of [TBD] dB per stored energy capacity without recharge.
--------------------------------------------------<TEXT END>------------------------------------------------------
Conclusion
In this contribution, categories and definitions of requirements for next generation are discussed. There are proposals:
Proposal 1 Consider all contents in proposed TP adding to TR
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