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Abstract: This document moves the use case 5.32 “Improvement of network capabilities for vehicular case” from eMBB “higher Mobility” to eMBB “Higher Density” as this use case is in-line with the basic criteria for this family (high volume of data traffic per area, high number of devices density, no high mobility needs), and less with the “Higher User Mobility” family. 
We also benefit from this document to clarify expected speed KPIs/values across eMBB families1, 2 and 3.
[bookmark: _Toc408371042][bookmark: _Toc435809680]1	Introduction
[bookmark: _Toc408371043][bookmark: _Toc435809681]The use case 5.32 “Improvement of network capabilities” of FS_SMARTER TR is currently in eMBB “Higher Mobility” family. But use case 5.32 depends on 3 main aspects linked together: 
· Mobility has effect on capacity. When user velocity increases, errors and the overhead needed for a correct radio information exchanged with moving users increase, leading to performance degradation, thus decrease of capacity. 
· The capacity decreases even more when number of moving users is high.



As a consequence, the use case 5.32 cannot be fully implemented in the eMBB “Higher User Mobility” family since this family does not consider a high capacity and high UE density in combination with user mobility. 
5.32 fits better with “Higher Density” family since this is in-line with the basic criteria for this family: high capacity per area, high number of devices density. 
The only point is that, currently, “Higher Density” considers “no high mobility”.  Nevertheless ”Higher Density” describes transport of high volume of data traffic for high number of connections so should also cover traffic for users moving in urban vehicular. i.e. 5.32 could be part of this “Higher Density” family. The speed for a urban traffic is considered to be around 60 km/h as described in use case description of 5.32 (taking into account the speed limitations in city centre and street canyons). 
Note that this is clearly distinct from “Higher Mobility” and from the other families having other speed ranges:

Proposal 
The following changes are proposed for FS_SMARTER eMBB TR 22.863:
· Section 4 “Overview”: summarizes the different speeds expected for each family 
· Section 5.1 “Higher Data Rate”: provides meaning of “moving slowly”, considered to be: 10km/h for pedestrian (according to [3]),
· Section 5.2 “Higher Density”: 
· add use case 5.32 which was initially in family “Higher Mobility” (section 5.4), 
· align with wording used for the other requirements of the same section for density values, 
· summarize the bitrates expected for UL and DL, 
· add the speed expected in a urban area, i.e. up to 60km/h, as initially described in use case description 5.32 in FS_SMARTER TR (so less than the 100km/h as proposed in the current requirements),
· Section 5.3 “Deployment and Coverage”: add speed range up to 120 km/h for wide area connectivity requirements,  
· Section 5.4 “Higher User Mobility”: remove text from use case 5.32 which has been moved in section 5.2.
[bookmark: _Toc408371050][bookmark: _Toc435809694]***** 1st CHANGE *****
[bookmark: _Toc435809693]4	Overview
Among the use cases developed in the SA1 FS_SMARTER study, there is a group of use cases to support mobile broadband scenarios. 
This group includes different scenario aspects: 
1) Mobile broadband scenario with high traffic or device capacity needed everywhere: for example to enable users to upload and download a high volume of data from servers, handling of high resolution real-time video conferences, and so on, while end-users can be under indoor or outdoor coverage and even in a densely populated area.
2) eMBB scenario for rapidly moving devices.
Emerging from the SA1 FS_SMARTER study, this building block study aims to identify and document the use cases and to consolidate the potential requirements for the following families for the enhanced Mobile Broadband scenario:
-	High Data Rates:
-	This family focuses on identifying key scenarios from which eMBB primary data rate requirements for peak, experienced, downlink, uplink, etc. data rates can be derived, as well as associated requirements pertaining to latency when applicable with UEs relative speed to ground up to 10 km/h (pedestrian).
-	Higher Density: 
-	This family covers scenarios with system requirement for the transport of high volume of data traffic per area (traffic density) or transport of data for high number of connections (devices density or connection density) with UEs relative speed to ground up to 60 km/h (pedestrian or users moving on urban vehicle). 
-	Deployment and Coverage: 
-	This family covers scenarios with system requirement considering the deployment and coverage scenario e.g. indoor/outdoor, local area connectivity, wide area connectivity, with UEs relative speed to ground up to [120]km/h. 
-	Higher User Mobility: 
-	This family focuses on identifying key scenarios from which eMBB mobility requirements can be derived, ranging from static, through pedestrian with UEs relative speed to ground up to 1000500km/h ([1000km/h?]). 
The focus of this study is on the use cases and requirements that cannot be met with EPS.

***** 2nd CHANGE *****
[bookmark: _Toc435809687]5.1	Higher Data Rates
[bookmark: _Toc435809688]5.1.1	Description
This family focuses on identifying key scenarios from which eMBB primary data rate requirements for peak, experienced, downlink, uplink, etc. data rates can be derived, as well as associated requirements pertaining to latency when applicable.
[bookmark: _Toc435809689]5.1.2	Traffic scenarios
Editor’s Note: This description comes from SMARTER TR22.891 section 5.5, 5.6, 5.56 with some additions to clarify the traffic scenario.
In an office scenario, users uses real-time video meeting and frequently upload and download data from company’s servers and they are various in size which could be up to terabit of data. The productivity is dependent on the efficiency of the system response time and reliability. 
In dense urban area, dependent on time of day (e.g. morning, evening, weekday vs. weekend etc.) and the location(e.g. shopping mall, downtown street), user expects multi-media traffic upload and download towards internet as well as D2D communications.
A specific capacity consideration is also expected to enable support of broadcast transmission of scheduled linear time Audio and Audio &Video programmes, e.g. 4K UHD with 3GPP device capability.
5.1.3	Potential requirements
5.1.3.1	Potential service requirements
For both indoor and outdoor scenario, and non-wide area coverage, the following are expected:
Editor’s notes: the potential requirements below from use case 5.5 need to be confirmed
The 3GPP system shall support user experienced data rate up to Gbps of level.
The 3GPP system shall support user peak data rate at tens of Gbps.
Editor’s notes: the potential requirements below from use case 5.6 need to be confirmed
The 3GPP system shall support the user experienced data rate up to Gbps of level while the user is moving slowly up to 10 km/h.
The 3GPP system shall support the peak data rate at tens of Gbps while the user is moving slowly up to 10 km/h.
Editor’s notes: the potential requirements below from use case 5.56 need to be confirmed
The 3GPP system shall be able to support broadcast of lossless state of the art video streams such as 4k UHD.
NOTE:	UHD: 3840 x 2160, 50FPS, AVC ~300Mbit/s, UHD: 3840 x 2160, 50FPS, HEVC ~ 150Mbit/s
[bookmark: _Toc435809692]5.1.3.2	Potential operational requirements
Text to be provided

***** 3rd CHANGE *****

5.2	Higher Density
5.2.1	Description
This family covers scenarios with system requirement for the transport of high volume of data traffic per area (traffic density) or transport of data for high number of connections (devices density or connection density).
One typical scenario enable users to upload and download a very high volume of data from servers, handle high resolution real-time video conferences, etc., while end-users can be under indoor or outdoor and in a densely populated area but with no high mobility needs i.e. up to 60 km/h in urban vehicular. 
Editor’s note: this family covers 3GPP TR22.891 use cases 5.5, 5.6, 5.7, 5.32.
[bookmark: _Toc435809695]5.2.2 Traffic scenarios
Editor’s Note: This description comes from SMARTER TR22.891 sub-clauses 5.5, 5.6, 5.7, 5.32 with some additions to clarify the traffic scenario.
In an office scenario, users frequently upload and download data from company’s servers and uses interactive services e.g. real time video communications with colleagues. Users are expected to be indoor.
In a hotspot scenario with high user density, depending on time of day (e.g. morning, evening, weekday vs. weekend etc.) and the location (e.g. pedestrians in shopping mall, downtown street, stadium, users in buses in dense city centre), there could be high volume and high capacity multi-media traffic upload and download towards internet. Users can be either indoor or outdoor. Meanwhile when a user is indoors, it is either stationary or nomadic; however, when a user is outdoor it may travel slowly up to 60 km/h.
Mobile broadband scenario are to be provided even when terminals enter areas with a high traffic density.
[bookmark: _Toc435809696]5.2.3 Potential requirements
[bookmark: _Toc435809697]5.2.3.1	Potential service requirements
Editor’s notes: the potential requirement below from use cases 5.5 and 5.6 need to be confirmed
The 3GPP system shall support the whole traffic volume in the area at least the level of Tbps/ km2.
Editor’s notes: the potential requirements below from use case 5.7 need to be confirmed
The 3GPP system shall provide guaranteed user experience for mobile broadband services like live video in areas with a high UE density which requires user experienced data downlink rate of 300Mbps and uplink rate of 50Mbps in 200-2500 /km2 connection density.

The 3GPP system shall provide consistent users experience when terminals enter the areas with a high UE density which requires user experienced data downlink rate of 50Mbps and uplink rate of 25Mbps in 2000/km2 connection density.

The 3GPP system shall provide guaranteed user experience for mobile broadband services like live video in areas with a high UE density which requires user experienced data downlink rate of 120Mbps and uplink rate of 50Mbps in 200-2500 /km2 connection density with user velocities in the range of 0-60 km/h.

[bookmark: _Toc435809698]5.2.3.2	Potential operational requirements 
Text to be provided.

***** 4th CHANGE *****
5.3 Deployment and Coverage
[bookmark: _Toc435809700]5.3.1	Description
This family covers scenarios with system requirement considering the deployment and coverage scenario e.g. indoor/outdoor, local area connectivity, wide area connectivity.
Editor’s note: this family covers 3GPP TR22.891 use cases 5.5, 5.10, 5.11, 5.30.
[bookmark: _Toc435809701]5.3.2	Traffic scenarios
[bookmark: _Toc435809702]5.3.2.1	Small Area Connectivity
Editor’s note: the text below is imported (and slightly edited) from use case 5.5. The office scenario is also covered from use case 5.11
Small area connectivity covers e.g. an office scenario where the users and their serving nodes are expected to be deployed indoors. The coverage area per each serving node is small. In office, users do real-time video meeting and frequently upload and download data from company’s servers and they are various in size which could be up to terabit of data.  The productivity is dependent on the efficiency of the system response time and reliability. 
[bookmark: _Toc435809703]5.3.2.2	Wide Area Connectivity
Editor’s note: the text below is imported (and slightly edited) from use case 5.10
As a basic scenario of mobile communications, the seamless wide-area coverage scenario aims to provide seamless service to users. In future, mobile broadband services such as mobile cloud office, online games/videos, and augmented reality, etc. will become more and more popular and helpful. People expect mobile broadband services are provided wherever they go, for example, urban areas, rural areas, high-speed railways and fast ways between cities. That is to say, mobile broadband services are provided in seamless wide-area coverage.
5.3.3	Potential requirements
5.3.3.1	Potential Service Requirements
Editor’s notes: the potential requirements below from use case 5.7 need to be confirmed
For wide area coverage, the system shall support user experienced data rate for mobile broadband services anytime and anywhere, e.g., 100Mbps., with the user velocity up to 120 km/h.

Editor’s notes: the potential requirements below from use case 5.30 need to be confirmed
The 3GPP system shall be able to provide aerial object with reliable mobile broadband connectivity.
NOTE: 	The altitude up to which connectivity is provided is subject to regulatory constraints.
The 3GPP system shall be able to provide nautical object with reliable mobile broadband connectivity.
NOTE: 	The distance from seashore up to which connectivity is provided is subject to regulatory constraints.
The 3GPP system shall be able to provide reliable low-latency connectivity between aerial objects.
[bookmark: _Toc435809706]5.3.3.2	Potential Operational Requirements 
Text to be provided.

***** 5th CHANGE *****
[bookmark: _Toc435809707]5.4	Higher User Mobility
Editor’s Note: This section is based on SMARTER TR sections 5.10, 5.29, 5.32, 5.53. Update is needed to include SMARTER TR section 5.32.
[bookmark: _Toc435809712]5.4.3	Potential requirements
The 3GPP system shall support enhanced mobile broadband services in moving cars and buses in a dense urban environment and speed is up to 100 km/h (TBD), for example:
-	The High Definition Video 8K (streaming) service for users in vehicles with following performance indicators:
-	Average End User Throughput is [100] Mbps (DL)
-	Latency (end-to-end) is less than [1] s
-	Latency (over the air) is less than [200] ms
-	The High Definition Video (conversational) service for users in vehicles with following performance indicators:
· Average End User Throughput greater than [10] Mbps (DL and UL)
· Latency (end-to-end) less than [150] ms
· Latency (over the air) less than [30] ms
-	4K/8K immersive interaction and 3D Cloud Computer Games service for users in vehicles with following performance indicators:
· Average End User Throughput greater than [50-120] Mbps (DL or UL)
· Latency (end-to-end) less than [7.5] ms
· Latency (over the air) less than [1.5] ms
The 3GPP system shall support enhanced mobile broadband services in fast moving road vehicles (e.g. up to [200] km/h) with consistent user experience (e.g. user experienced data rate up to 50 Mbps per user at DL and 25 Mbps per user at UL). 
The 3GPP system shall support enhanced mobile broadband services in fast moving trains (e.g. up to [500] km/h) with enhanced user experience (e.g. user experienced data rate up to 50 Mbps per user at DL and 25 Mbps per user at UL).
The 3GPP system shall support enhanced connectivity services in fast moving airplanes (e.g. up to [1000] km/h) with enhanced user experience (e.g. user experienced data rate up to 15 Mbps per user at DL and 7.5 Mbps per user at UL). 
The 3GPP system shall be able to provide the mobile broadband service in fast moving road vehicles and trains with enhanced system experience (e.g. traffic density of up to 25 Gbps per train, 50 Mbps per car at DL; 12.5 Gbps per train, 25 Mbps per car at UL).
The 3GPP system shall be able to provide the airplanes connectivity service with enhanced system experience (e.g. traffic density of up to 1.2 Gbps / plane at DL and 600 Mbps / plane at UL).

***** END OF CHANGE *****
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