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Abstract: This document proposes some changes for the eMBB table of the section ”Performance requirements”. In particular, it is introduced the activity factor, KPI values for are and some definitions. 
Introduction

The following changes are proposed:
1) The current Table 7.1-1 Performance requirement provides KPI values for certain scenarios assuming 3 operators and for some other scenarios assuming one operator as explained in NOTE2. As a result there is a risk of misinterpretation of the KPI values. 
 It is proposed to normalise these KPIs values per area of user experience independently of any potential number of operator, and thus, avoiding any misinterpretation of the KPI values. The NOTE2 is corrected correspondingly.

2) An activity factor column is added in the table to align with NGMN considerations [2] that allows calculating the connection density of the total density for active users and as a result, to get values for the area traffic capacity that is the product of the user experienced data rate and connection density. With other activity factor consideration, KPIs will be different. Correspondingly, the NOTE3 is extended to specify activity factor values for the indoor hotspot scenario that assumes a mix of services in accordance with NGMN considerations [2]. 

3) Besides, some definitions for the metrics used in the table such as “user experienced data rate”, “connection density”, and “area traffic capacity” are added based on NGMN definitions [2] for the definition section. As a result, the NOTE5 defining the user experienced data rate in Table 7.1-1can be removed.
Proposal

The following changes are proposed to SMARTER TS in line with above 3 aspects: 
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3	Definitions, symbols and abbreviations
3.1	Definitions
For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Editor's Note: The definitions of active communication and service continuity propose changes to 21.905 and need to be propagated once agreed in SA1. To add to 21.905 we need to consider another note for service continuity, e.g., 
NOTE x: 	Examples of access changes include the following. From pre-5G: CS/PS domain change. From 5G: switching between a direct 3GPP connection and an indirect 3GPP connection.
Editor's Note: Terminology throughout the document needs to be aligned with existing terminology for direct connection/communication, indirect connection/communication and relay.
Active communication: a UE is in active communication when it has one or more connections established. A UE may have any combination of PS connections (e.g., PDP contexts, active PDN connections).
Availability (%): Percentage value of the amount of time the 3GPP system is delivering services divided by the amount of time it is expected to deliver services in a specific area.
Network slice: A set of network functions and corresponding resources necessary to provide the required telecommunication services and network capabilities.
Reliability (%): The amount of sent network layer packets successfully delivered to a given node within the time constraint required by the targeted service, divided by the total number of sent network layer packets.
Satellite access: Direct connectivity between the user terminal and the satellite.
Service Continuity: The uninterrupted user experience of a service that is using an active communication when a UE undergoes an access change without, as far as possible, the user noticing the change. 
NOTE 1: 	In particular Service Continuity encompasses the possibility that after a change the user experience is maintained by a different telecommunication service (e.g. tele- or bearer service) than before the change.
NOTE 2: 	Examples of access changes include the following. From pre-5G: CS/PS domain change. From 5G: switching between a direct 3GPP connection and an indirect 3GPP connection.
Tactile internet: System where a human controls physical or real objects by tactile input, and receives tactile, audio, or visual feedback of his actions. The feedback has to arrive fast enough to give the impression of zero-latency control.
Wireless Backhaul: provides interconnection link between network nodes and/or transport network using 3GPP radio access technology. 

3.2	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
<ACRONYM>	<Explanation>


* * * End of changes 1st change* * * 
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[bookmark: _Toc460310033]7	Performance requirements
[bookmark: _Toc460310034]7.1	High data rates and traffic densities
Several scenarios require the support of very high data rates or traffic densities of the 3GPP system. The scenarios address different service areas: urban and rural areas, office and home, and special deployments (e.g., massive gatherings, broadcast, residential, and high-speed vehicles). The scenarios and their performance requirements can be found in table 7.1-1.
-	Urban macro - The general wide-area scenario in urban area
-	Rural macro - The general wide-area scenario in rural area
-	Indoor hotspot - The scenario for offices and homes, and residential deployments.
-	Broadband access in a crowd - The scenario for very dense crowds, for example, at stadiums or concerts. In addition to a very high connection density the users want to share what they see and hear, putting a higher requirement on the uplink than the downlink.
-	Dense urban - The scenario for pedestrian users, and users in urban vehicles, for example, in offices, city centres, shopping centres, and residential areas. The users in vehicles can be connected either directly or via an onboard base station to the network.
-	Broadcast-like services - The scenario for stationary users, pedestrian users, and users in urban vehicles, for example, in offices, city centres, shopping centres, and residential areas. The passengers in vehicles can be connected either directly or via an onboard base station to the network.
-	High-speed train - The scenario for users in trains. The users can be connected either directly or via an onboard base station to the network.
-	High-speed vehicle - The scenario for users in road vehicles. The users can be connected either directly or via an onboard base station to the network.
-	Airplanes connectivity - The scenario for users in airplanes. The users can be connected either directly or via an onboard base station to the network.


Table 7.1-1 Performance requirements for high data rate and traffic density scenarios.
	
	Scenario
	Experienced data rate (DL)
	Experienced data rate (UL)
(NOTE 5)
	Area traffic capacity
(DL)
(NOTE 8)
	Area traffic capacity
(UL)
(NOTE 8)
	User density (NOTE 2)
	Activity factor
(NOTE 7)
	UE speed
	Coverage

	1a
	Urban macro
	50 Mbps
	25 Mbps
	33 100 Gbps/km2
	17 50 Gbps/km2
	333310000/km2
	20%
	Pedestrians and users in vehicles (up to 120 km/h
	Full network (NOTE 1)

	1b
	Rural macro
	50 Mbps
	25 Mbps
	0.33 1 Gbps/km2
	0.17 5 Gbps/km2
	33100/km2
	20%
	Pedestrians and users in vehicles (up to 120 km/h
	Full network (NOTE 1)

	2
	Indoor hotspot
	1 Gbps
	500 Mbps
	15 Tbps/km2
	2 Tbps/km2
	250000/km2
	NOTE 3
	Pedestrians
	Office and residential (NOTE 3) (NOTE 4)

	3
	Broadband access in a crowd
	25 Mbps
	50 Mbps
	[3.75] Tbps/km2
	[7.5] Tbps/km2
	[150000]/km2
	30%
	Pedestrians
	Confined area

	4
	Dense urban
	300 Mbps
	50 Mbps
	250 750 Gbps/km2
	42 125 Gbps/km2
	833325000/km2
	10%
	Pedestrians and users in vehicles (up to 60 km/h)
	Downtown (NOTE 1)

	5
	Broadcast-like services
	Maximum 200 Mbps (per TV channel)
	N/A or modest (e.g., 500 kbps per user)
	N/A
	N/A
	[15] TV channels of [20 Mbps] on one carrier
	N/A
	Stationary users, pedestrians and users in vehicles (up to 500 km/h)
	Full network (NOTE 1)

	6a
	High-speed train
	50 Mbps
	25 Mbps
	15 Gbps/train
	7.5 Gbps/train
	1000/train
	30%
	Users in trains (up to 500 km/h)
	Along railways
(NOTE 1)

	6b
	High-speed vehicle
	50 Mbps
	25 Mbps
	[100] Gbps/km2
	[50] Gbps/km2
	[42000]/km2
	50%
	Users in vehicles (up to 250 km/h)
	Along roads
(NOTE 1)

	7
	Airplanes connectivity
	15 Mbps
	7.5 Mbps
	1.2 Gbps/plane
	600 Mbps/plane
	80400/plane
	20%
	Users in airplanes (up to 1000 km/h)
	(NOTE 1)



	NOTE 1: For users in vehicles, the device can be connected to the network directly, or via an on-board moving base station.
NOTE 2: For scenario“Urban macro”, “Rural macro”, and “Dense urban”, 3 operators are assumed. The user density is the value in one operator's network. For “Indoor hotspot” and “High speed”, an operator takes care of the whole traffic.
NOTE 3: A mix of services is assumed; only some users use services that require the highest data rates [2].
NOTE 4: For interactive audio and video services, for example, virtual meetings, the required two-way end-to-end latency (UL and DL) is 2‑4ms while the corresponding experienced data rate needs to be up to 8k 3D video [300Mbps] in uplink and downlink.
NOTE 5: User experienced data rate is the minimum data rate required to achieve a sufficient quality experience, with the exception of scenario for broadcast like services where the given value is the maximum that is needed.
NOTE 6: All the values in this table are targeted values and not strict requirements.
NOTE 7: Activity factor is a percentage value of the amount of simultaneous active UEs to the total number of UEs where active means the UEs are exchanging data with the network.
NOTE 8: Area traffic capacity is the product of the user experienced data rate, the user density, and the activity factor. 
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