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Abstract: This document proposes 
· to consolidate eMBB potential requirements in section 7 
· and  to confirm some eMBB values currently under brakets (like [100ms]) when they are endorsed by other SDOs like NGMN or ITU.
Discussion
In the table below, we propose Consolidated Requirements (CPRs) for eMBB TR section 7 to align wording, remove duplications, merge, re-phase text in a requirement style when needed… for all eMBB Potential Requirements (PR):
· The first left column of the table below contains the current text of the potential requirements (extracted from section 5 on use cases of TR agreed during last SA1).
· Requirement numbering is added
· The column 2 in the middle explains the reason for the consolidation: 
· Merging when there is a similar requirement in another use case, rewording to align with other use cases…
· Clarify current eMBB non agreed values (identified with brackets [xxx]), in order to allow provision of SA1 views to RAN WG.
· Check alignment with other SDOs such as NGMN information
· The 3rd  column on the right provides: 
· Numbering for consolidated requirements 
· Consolidated text proposed, in line with comments of column 2

	5.1 Higher data rate family 
The section starts with: “For both indoor and outdoor scenario, and non-wide area coverage” that applies to all requirements

	Current Potential Requirements from current TR use cases
	Reason for the consolidation
	Changes to the potential requirements  and consolidated requirements

	[PR.5.1.3.1-001] The 3GPP system shall support the user experienced data rate up to [1] Gbps DL and 500 Mbps UL while the user is moving slowly up to 10 km/h.
	This requirement has already been consolidated in section 7 during SA1#73, based on Scenario B of NGMN scenario#2 “Indoor Ultra-high Broadband Access” for pedestrian in hotspot (see Annex A). 
As 1 Gbps value is in line with NGMN in-door requirement, brackets on potential requirement are removed . 
Just a typo UL/DL is corrected, “indoor” and “ultra-high” added to clarify the use case and CPR number added.
	Existing [CPR-7-004] is updated: For indoor users with pedestrian (speed up to 10km/h), in ultra-high connection density scenario (75000/km2) (e.g. in hotspot), the 3GPP system shall support user experienced data rate up to [TBD]1 Gbps UL DL and [1]500 MGbps DLUL, resulting into maximum traffic density of 17 Tbps/km2 (UL+DL).
[CPR-7-004] is added in table of Annex A for NGMN#2

	No PCR
	A consolidated requirement was added during last SA1 meeting to support NGMN#3 “Broadband Access in a Crowd”
A CPR number is added, and “in a crowd” is added to clarify the origin of the use case.
	Existing [CPR-7-005] is updated:  For users withpedestrian (speed up to 10km/h) in a crowded area with very high density scenario (150000/km2 connection density, like in stadium with 30000 users per stadium) the 3GPP system shall provide user experienced data downlink rate of 25 Mbps and uplink rate of 50Mbps, resulting into traffic density of 12 Tbps/km2 (UL+DL).
[CPR-7-005] is added in table of Annex A for NGMN#3

	[PR.5.1.3.1-002] The 3GPP system shall support the peak data rate per user at [10] Gbps while the user is moving slowly up to 10 km/h.

	The requirement has already been consolidated during SA1#73

As 10 Gbps value is the only explicit scenario in ITU-R.M2083, brackets are removed. 
 removing the brackets and addition of CPR numbering
	Existing [CPR-7-003] is updated to remove brackets: For users withpedestrian (speed up to 10km/h) in area with connection density lower than 200/km2 (e.g. in office, in residential, streets), the 3GPP system shall support the peak data rate at up to [10] Gbps DL and user experienced data rate up to [TBD] Gbps UL and [TBD] Gbps DL.
Add [CPR-7-003] in Annex A use case A 

	[PR.5.1.3.1-003] The 3GPP system shall be able to support user experienced broadcast data rate up to [300 Mbps] (e.g. video streams such as 4k UHD or 8k UHD).
	The NGMN scenario #14 clarifies this is for DL. 
NGMN applies this for user with speed range 0-500 km/h, but the current use case 5.1.3.1 is for pedestrians. It is expected that the density is also the same as previous requirement (200/km2) as this is in the same use case 5.1.3.1. Both points are clarified in consolidated text proposal.
Also NGMN scenario #14 proposes 200Mbps instead of 300Mbps but 300Mbps is referenced in [CPR-6-006] that is also for pedestrian but in high density case, so we see no reason to reduce to 200 Mbps for same speed. 
	New [CPR.7-007] For users with speed up to 10km/h in area with connection density lower than 200/km2 (e.g. in office, streets), the 3GPP system shall be able to support experienced broadcast DL data rate up to 300 Mbps (e.g. video streams such as 4k UHD or 8k UHD). 

	[PR.5.1.3.1-004]The 3GPP system shall be able to support at least [15] broadcast channels of [20Mbps] each simultaneously over the same carrier.
NOTE:	4k UHD: 3840 x 2160, 50FPS, HEVC, 20~30 Mbit/s (Medium quality), 4k UHD: 3840 x 2160, 50FPS, HEVC, ~75Mbit/s (High quality), 4k UHD: 3840 x 2160, 50FPS, AVC ~ 150Mbit/s (High quality), 8K 7680*4320, 50FPS, HEVC, ~300Mbps (High quality)
	This is a complement to previous requirement in same use case 5.1.3.1: so the same conditions are added at beginning of the CPR.
	New [CPR-7-008] as complement to [CPR-7-007]: For users with speed up to 10km/h in area with connection density lower than 200/km2 (e.g. in office, streets), the 3GPP system shall be able to support at least [15] broadcast channels of [20Mbps] each simultaneously over the same carrier.
NOTE:	4k UHD: 3840 x 2160, 50FPS, HEVC, 20~30 Mbit/s (Medium quality), 4k UHD: 3840 x 2160, 50FPS, HEVC, ~75Mbit/s (High quality), 4k UHD: 3840 x 2160, 50FPS, AVC ~ 150Mbit/s (High quality), 8K 7680*4320, 50FPS, HEVC, ~300Mbps (High quality)

	[PR.5.1.3.1-005]The 3GPP system shall be able to provide roundtrip delay including coding/decoding in the magnitude of 10-12ms and be able to provide bandwidth capable of running an 8k 3D video streaming [250Mbps] for uplink and downlink
	Clarify that as this is broadcasting so for DL only. 
UL is modest in accordance with NGMN # 14 (e.g. 500 kbps), so no value is proposed.
The 250Mbps is modified into 300Mbps to align with the NOTE of [PR.5.1.3.1-004]
	New [CPR-7-009] as complement to [CPR-7-008]: For users with speed up to 10km/h in area with connection density lower than 200/km2 (e.g. in office, streets),the 3GPP system shall be able to provide roundtrip delay including coding/decoding in the magnitude of 10-12ms and be able to provide bandwidth capable of running an 8k 3D DL video streaming [300Mbps].

	[PR.5.1.3.1-006]The 3GPP system shall support residential deployment with high peak [10s of Gbps] and experienced data rates [up to 1 Gbps]. 
	We see no specific need to separate requirements for residential from requirements of office scenario. As greater requirements are already  included in the Section 7 for office scenario, with [CPR-7-003], we propose to generalise it by adding “in residential” 
	Existing [CPR-7-003] updated: with “(e.g. in office, in residential, streets)”


	[PR.5.1.3.1-007]The 3GPP system shall support residential deployment with a latency of [10 ms].
	4G is 10ms. We did not propose a consolidation requirement for it.
	None




	5.2 Higher density family 

	Current Potential Requirements from current TR use cases
	Reason for the consolidation
	Changes to the potential requirements  and consolidated requirements

	[PR.5.2.3.1-001]The 3GPP system shall support the aggregate traffic volume in the area at least the level of Tbps/ km2 to support case of traffic for pedestrians (up to 10 km/h) and users in urban vehicle (up to 60 km/h), in 200-2500 /km2 connection density.
	Consolidation has already been done during SA1#73 in section 7 in line with NGMN scenario#1 “Broadband access in dense area” but it unfortunately considered the user bitrate while original [PR.5.2.3.1-001] only talks about aggregate Tbps.
We replace CPR-006 text by the original text of [PR.5.2.3.1-001] to remove reference to user bitrate.
We propose some re-wording in order to align with NGMN “Broadband access in dense area” terminology.
	Update existing [CPR-7-006] The 3GPP system shall support the aggregate traffic volume in the area at least the level of Tbps/ km2 to support case of traffic for pedestrian (up to 10 km/h) and users in urban vehicle (up to 60 km/h), in 200-2500 /km2 connection density.For pedestrian (speed up to 10km/h) in high density scenario (200-2500 /km2 connection density, like in city centre) or for users moving in public transportation (buses) with speed 0-60km/h, the 3GPP system shall provide user experienced data downlink rate of 300Mbps and uplink rate of 50Mbps, resulting into traffic density of 1 Tbps/km2 (UL+DL).
A reference to [CPR-7-006] is added in Annex A NGMN #1 Broadband access in dense area

	[PR.5.2.3.1-002]The 3GPP system shall provide guaranteed per user experience for mobile broadband 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.
	This potential requirement does not make differentiation between pedestrian and urban vehicle. It is in line with NMGN#1 which talks about 300 Mb/s for speed range 0-100 km/h (but in SA1 case it is up to 60 km/h) 
	New [CPR-7-007]: For users with speed up to 10km/h, in high density scenario (200-2500 /km2 connection density, like in city centre) or for users moving in public transportation (buses) with speed 0-60km/h, the 3GPP system shall provide user experienced data downlink rate of 300Mbps and uplink rate of 50Mbps.
A reference to [CPR-7-007] is added in Annex A NGMN #1 Broadband access in dense area

	[PR.5.2.3.1-003]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.
	This requirement is for urban vehicle (speed up to 60km/h). It is already taken into account in [CPR-7-007] in line with NGMN#1, so with 300 Mbps instead of 120Mbps.
	same as above [CPR-7-007] 



	5.3 Deployment and Coverage family

	Current Potential Requirements from current TR use cases
	Reason for the consolidation
	Changes to the potential requirements  and consolidated requirements

	[PR.5.3.3.1-001]For wide area coverage, the system shall support a minimum experienced data rate per user for mobile broadband anytime and anywhere, e.g., 100 Mbps, with the user velocity up to 120 km/h.
	Values are already in accordance with ITU M.2083 and with NGMN.  
So no change proposed except add a CPR number and editorial change.
	Existing [CPR-7-001], editorial change: For wide area coverage, the system shall support a minimum experienced data rate per user for mobile broadband services anytime and anywhere, 100Mbps, for pedestrians (up to 10 km/h) and users in urban vehicle (up to 120 km/h), except for very high user density from150000/km2 (e.g. stadium). 
[CPR-7-001] is added in Annex A NGMN#4 

	[PR.5.3.3.2-001] The 3GPP system shall enable support up to 100% geographic area as part of wide area connectivity (one way shall be via satellite access).
Note that the 100% geographic area refers to the entire area allowed to be covered by the spectrum license and could be regional or global.
	“Wide area connectivity” = “wide area coverage” of existing [CPR-7-001]
This PR.5.3.3.2 is added as a complement just after CPR-7-001, with reuse of the same terminology “coverage” as 001

	New [CPR-7-002] The 3GPP system shall enable support up to 100% geographic area as part of wide area coverage (one way shall be via satellite access). Note that the 100% geographic area refers to the entire area allowed to be covered by the spectrum license and could be regional or global.



	[PR.5.3.3.2-002]The 3GPP system shall support residential deployment with service limited to a pre-defined geographic area
	There is no need to have this requirement as residential KPI requirements are already in [PR5.1.3.1-006] which is consolidated into [CPR-7-003]: For users with speed up to 10km/h in area with connection density lower than 200/km2 (e.g. in office, in residential, streets), the 3GPP system shall support the peak data rate up to 10 Gbps DL.


	Already in [CPR-7-003]



	5.4 Higher User Mobility family

	Current Potential Requirements from current TR use cases
	Reason for the consolidation
	Changes to the potential requirements  and consolidated requirements

	[PR.5.4.3-001]The 3GPP system shall support mobile broadband to users in fast moving road vehicles up to 200 km/h and trains 500 km/h and user experienced data rate up to 50 Mbps per user at DL and 25 Mbps per user at UL. 
	Values are in accordance with NGMN. 
So no change proposed except to give a number for the CPR.
	New [CPR-7-010] The 3GPP system shall support mobile broadband to users in fast moving road vehicles up to 200 km/h and trains 500 km/h and user experienced data rate up to 50 Mbps per user at DL and 25 Mbps per user at UL.

	[PR.5.4.3-002]The 3GPP system shall support mobile broadband to base stations/relays in fast moving road vehicles up to 200 km/h and trains 500 km/h and user experienced data rate up to 50 Mbps per user at DL and 25 Mbps per user at UL).
	Values are in accordance with NGMN. 
So no change proposed for the values.
“to base stations/relays” is understood to clarify that the KPIs proposed per user are valid whatever the user access directly the network or via a relay hiding all the users in the fast moving vehicle. As NGMN does not make any difference on the way the users data are transferred to the network, previous CPR-7-010 applies but is enhanced.
	Enhance the [CPR-7-010] by addition of direct/via relay: “The 3GPP system shall support mobile broadband, via direct connection or via on-board base station relaying, to users in fast moving road vehicles up to 200 km/h and trains 500 km/h and user experienced data rate up to 50 Mbps per user at DL and 25 Mbps per user at UL.”

	[PR.5.4.3-003]The 3GPP system shall support mobile broadband to users in airplanes (up to 1000 km/h) and user experienced data rate up to 15 Mbps per user at DL and 7.5 Mbps per user at UL). 
	Values are in accordance with NGMN. 
So no change proposed 
Just CPR number
	New [CPR-7-011]The 3GPP system shall support mobile broadband to users in airplanes (up to 1000 km/h) and user experienced data rate up to 15 Mbps per user at DL and 7.5 Mbps per user at UL).

	[PR.5.4.3-004] The 3GPP system shall support enhanced connectivity services to base stations/relays in fast moving airplanes (1000 km/h) with enhanced user experience (user experienced data rate up to 15 Mbps per user at DL and 7.5 Mbps per user at UL).
	Values are in accordance with NGMN. 
So no change proposed for the values.
“to base stations/relays” is understood to clarify that the KPIs proposed per user are valid whatever the user access directly t the network or a relay is hiding all the users in the fast moving vehicle as NGMN does not make any difference on the way the users data are transferred to the network.
 So previous CPR applies but is proposed to be enhanced.
	Enhance [CPR-7-011] with “via direct connection or via on-board base station relaying”

	[PR.5.4.3-005]The 3GPP system shall be able to provide the mobile broadband in fast moving road vehicles and trains (traffic density of up to 100 Gbps / km2  at DL, and 50 Gbps / km2 at UL).

	Values are in accordance with NGMN. 
So no change proposed 
Just CPR number
	New [CPR-7-012]The 3GPP system shall be able to provide the mobile broadband in fast moving road vehicles and trains (traffic density of up to 100 Gbps / km2  at DL, and 50 Gbps / km2 at UL).


	[PR.5.4.3-006]The 3GPP system shall be able to provide fast moving airplanes connectivity (traffic density of up to 1.2 Gbps / airplane at DL and 600 Mbps / plane at UL).

	Values are in accordance with NGMN. 
So no change proposed 
Just CPR number
	New [CPR-7-013] The 3GPP system shall be able to provide fast moving airplanes connectivity (traffic density of up to 1.2 Gbps / airplane at DL and 600 Mbps / plane at UL).

	[PR.5.5.3-001]The 3GPP System shall be efficient and flexible for transmission of both small and large amounts of data (e.g., streaming video) from the same device.
	No change proposed 
Just CPR number
	New [CPR-7-014] The 3GPP System shall be efficient and flexible for transmission of both small and large amounts of data (e.g., streaming video) from the same device.

	[PR.5.5.3-002]The 3GPP system shall minimize signalling overhead e.g. for security needed for transmission of small amounts of data without reducing its level of security.

	A generic requirement, non-security related, is consolidated in clause 7 [CPR-7-015]

A requirement for  security aspect can be created  in clause 6 and consolidated as New [CPR-7-016] The 3GPP system shall minimize security signalling overhead needed for transmission of small amounts of data without reducing its level of security..  	Comment by Laurence-Huawei: Will depend on text accepted in Nokia document on Security
	New [CPR-7-015] The 3GPP system shall minimize signalling overhead needed for transmission of small amounts of data.
New [CPR-7-016] The 3GPP system shall minimize security signalling overhead needed for transmission of small amounts of data without reducing level of security.


Annex A of the TR for reference:
[image: ]
Figure A-1: Comparison of use cases
Table A-1: eMBB use cases and NGMN use cases
	MBB family
	Higher Data Rate
	Higher density
	Deployment and Coverage

	Speed
	Pedestrian (upto10 km/h) in small areas: offices, stadium

	Pedestrian or vehicle up to 60 km/h
	Pedestrian or vehicle up to 120 km/h

	Data Rate
	Everywhere: minimum 100 Mbps (“DL” is missing) (NGMN: 50+ Mbps)
	
	Everywhere: minimum 100 Mbps (“DL” is missing) (NGMN: 50+ Mbps)
	Everywhere: minimum 100 Mbps (“DL” is missing) (NGMN: 50+ Mbps)

	
	A) Peak rate: 10 Gbps, experience rate: up to Gbps (value missing)
B) Missing: experienced rate 1 Gbps DL, total 17 Tbps/km2 (UL+DL)
	Experienced rate (stadium) DL 25Mbps 
UL 50Mbps  missing in eMBB TR
Total 12 Tbps/km2 (UL+DL)
	Guaranteed exper. rate: 300Mbps DL/50Mbps UL
(same in NGMN) 
Total: 1 Tbps/ km2
	

	Density
	A) Missing : <200/km2 connections
B) 75000/km2 connections
	150000/km2, 30000/stadium
 missing in eMBB TR   
	200-2500/km2 connections 
(in line in NGMN)
	400 /km2 connections (suburban)
100/km2  connections (rural)   

	NGMN category
	A) Not in NGMN
B) Matches with #2 “Indoor Ultra-high Broadband Access”
	matches with #3 “Broadband Access in a Crowd “
	#1 “Broadband access in dense area”
	#4 “50+ Mbps everywhere”



Proposal
Changes are proposed to FS_SMARTER eMBB TR 22.863in line with above discussion:
· Give numbers to potential requirements in line with column 1 of previous Discussion section above
· Update consolidation requirement section 7 in line with column 3 above
· Add reference to consolidated requirmement numbers in table of Annex A.
***** BEGIN OF CHANGE *****
[bookmark: _Toc443475035]5	Use Case families
[bookmark: _Toc443475036]5.1	Higher Data Rates
[bookmark: _Toc443475037]5.1.1	Description
This family focuses on identifying key scenarios from which eMBB data rate requirements can be derived.
[bookmark: _Toc443475038]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. The productivity is dependent on the efficiency of the system response time and reliability. 
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.
An additional extension to capacity consideration for the virtual meeting user scenario should also be catered for adding latency requirement.
In urban and rural areas residents are accustomed to fast wired Internet access. To compete with wired offerings (e.g. cable), and to offer home offices sufficient data rates, the 3GPP system must support peak data rates of tens of Gbps and experienced data rates of up to 1 Gbps for residential users. To simplify network planning and deployment, it should be possible to limit the coverage for each subscription. Such approach is known as WLL (Wireless Local Loop), where the last mile is delivered wirelessly.
[bookmark: _Toc443475039]5.1.3	Potential requirements
[bookmark: _Toc443475040]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 5.6 need to be confirmed
[PR.5.1.3.1-001] The 3GPP system shall support the user experienced data rate up to [1] Gbps DL and 500 Mbps UL while the user is moving slowly up to 10 km/h.
[PR.5.1.3.1-002] The 3GPP system shall support the peak data rate per user at [10] 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
[PR.5.1.3.1-003]The 3GPP system shall be able to support user experienced broadcast data rate up to [300Mbps] (e.g. video streams such as 4k UHD or 8k UHD).
[PR.5.1.3.1-004]The 3GPP system shall be able to support at least [15] broadcast channels of [20Mbps] each simultaneously over the same carrier.
NOTE:	4k UHD: 3840 x 2160, 50FPS, HEVC, 20~30 Mbit/s (Medium quality), 4k UHD: 3840 x 2160, 50FPS, HEVC, ~75Mbit/s (High quality), 4k UHD: 3840 x 2160, 50FPS, AVC ~ 150Mbit/s (High quality), 8K 7680*4320, 50FPS, HEVC, ~300Mbps (High quality)
[PR.5.1.3.1-005]The 3GPP system shall be able to provide roundtrip delay including coding/decoding in the magnitude of 10-12ms and be able to provide bandwidth capable of running an 8k 3D video streaming [250Mbps] for uplink and downlink.
NOTE: 	The above requirement is in a virtual presence scenario where composing the “virtual meeting room” is located in the network. 
NOTE: 	The requirement is running a stereo 8k video stream, the bitrate depends on codec used
NOTE: 	There is a trade-off between very low latency and modest bandwidth requirement vs. modest latency and high bandwidth requirement pending on where the composing of the virtual meeting stream is located.
[PR.5.1.3.1-006]The 3GPP system shall support residential deployment with high peak [10s of Gbps] and experienced data rates [up to 1 Gbps].
[PR.5.1.3.1-007]The 3GPP system shall support residential deployment with a latency of [10 ms].
[bookmark: _Toc443475041]5.1.3.2	Potential operational requirements
Text to be provided
[bookmark: _Toc443475042]5.2	Higher Density
[bookmark: _Toc443475043]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 (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: _Toc443475044]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 applications 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 is to be provided even when terminals enter areas with a high traffic density.
[bookmark: _Toc443475045]5.2.3	Potential requirements
[bookmark: _Toc443475046]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
[PR.5.2.3.1-001]The 3GPP system shall support the aggregate traffic volume in the area at least the level of Tbps/ km2 to support case of traffic for pedestrians (up to 10 km/h) and users in urban vehicle (up to 60 km/h), in 200-2500 /km2 connection density.
Editor’s notes: the potential requirements below from use case 5.7 need to be confirmed
[PR.5.2.3.1-002]The 3GPP system shall provide guaranteed per user experience for mobile broadband 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.


[PR.5.2.3.1-003]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: _Toc443475047]5.2.3.2	Potential operational requirements 
Text to be provided.
[bookmark: _Toc443475048]5.3	Deployment and Coverage
[bookmark: _Toc443475049]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, and 5.71.
[bookmark: _Toc443475050]5.3.2	Traffic scenarios
[bookmark: _Toc443475051]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: _Toc443475052]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 such as mobile cloud office, online games/videos, and augmented reality, etc. will become more and more popular and helpful. People expect mobile broadband is provided wherever they go, for example, urban areas, rural areas. That is to say, mobile broadband is provided in seamless wide-area coverage.
Satellite based access is one way to complement terrestrial based networks to ensure ubiquitous, 100% geographic coverage.  This is specifically true for geographic areas where it is extremely difficult or in some cases impossible to deploy terrestrial based access networks; for example, maritime services, coverage on lakes, islands and mountains or other recreational areas that can only be covered by the satellites. 
[bookmark: _Toc443475053]5.3.2.3	Wireless Local Loop
In urban and rural areas residents are accustomed to fast wired Internet access. To compete with wired offerings (e.g. cable), and to offer home offices sufficient data rates, the 3GPP system must support peak data rates of tens of Gbps and experienced data rates of up to 1 Gbps for residential users. To simplify network planning and deployment, it should be possible to limit the coverage for each subscription. Such approach is known as WLL (Wireless Local Loop), where the last mile is delivered wirelessly.
[bookmark: _Toc443475054]5.3.3	Potential requirements
[bookmark: _Toc443475055]5.3.3.1	Potential Service Requirements
Editor’s notes: the potential requirements below from use case 5.7 need to be confirmed
[PR.5.3.3.1-001]For wide area coverage, the system shall support a minimum experienced data rate per user for mobile broadband anytime and anywhere, e.g., 100 Mbps, with the user velocity up to 120 km/h.
[bookmark: _Toc443475056]5.3.3.2	Potential Operational Requirements 
[PR.5.3.3.2-001] The 3GPP system shall enable support up to 100% geographic area as part of wide area connectivity (one way shall be via satellite access).
Note that the 100% geographic area refers to the entire area allowed to be covered by the spectrum license and could be regional or global.
[PR.5.3.3.2-002] The 3GPP system shall support residential deployment with service limited to a pre-defined geographic area.
[bookmark: _Toc443475057]5.4	Higher User Mobility
Editor’s Note: This section is based on SMARTER TR sections 5.10, 5.29, 5.53.
[bookmark: _Toc443475058]5.4.1	Description
The family “Higher User Mobility” supports enhanced mobile broadband for rapidly moving devices, for example the provision of internet to road vehicles / trains / aircrafts and its use for on-board entertainment and infotainment.
There are two ways to provide such mobile broadband to the fast moving users. If an on-board base station (or a relay) is available, the cellular network should be able to provide a high-rate link to such road vehicle / train / aircraft. If not, the user equipment in fast moving road vehicles and trains must have direct link to the cellular network.
[bookmark: _Toc443475059]5.4.2	Traffic scenarios
[bookmark: _Toc443475060]5.4.2.1	Enhanced mobile broadband in fast moving vehicles
In this scenario, enhanced mobile broadband is enabled seamlessly to the users in fast moving road vehicles (up to 200 km/h). The example user applications include in-vehicle entertainment, accessing the internet, enhanced navigation through instant and real-time information, safety and vehicle diagnostics.
[bookmark: _Toc443475061]5.4.2.2	Enhanced mobile broadband in fast moving trains
In this scenario, enhanced mobile broadband is enabled seamlessly to the users in fast moving trains (up to 500 km/h) in various regions for inter-city transport. While travelling, passengers will use high quality mobile Internet for information, interaction, entertainment or work. Examples are watching a HD movie, gaming online, accessing company systems, interacting with social clouds, or having a video conference.
5.4.2.3	Enhanced connectivity services in fast moving airplanes
In this scenario, enhanced connectivity services are enabled seamlessly to the users in fast moving aircrafts (up to 1000 km/h). Typical aircraft routes are up to 12 km in altitude, while other objects like helicopters will usually fly at much lower altitudes. In these use cases the licensed mobile frequency bands are used between aircrafts and ground.
The targeted User Experience KPI’s and System Performance KPI’s in the above traffic scenarios are summarised in the table below:
Table 5.4.2-1: Example User Experience and System Performance KPI’s [x]
	Traffic scenario
	User Experienced Data Rate
	Connection Density
	Traffic Density

	Mobile broadband in vehicles (cars, trains):
up to 500 km/h
	DL: 50 Mbps
UL: 25 Mbps
	2000 / km2
	DL: 100 Gbps / km2
UL: 50 Gbps / km2

	Airplanes connectivity: up to 1000 km/h

	DL: 15 Mbps per user
UL: 7.5 Mbps per user 
	80 per plane
60 airplanes per 18,000 km2
	DL: 1.2 Gbps / plane
UL: 600 Mbps / plane



[bookmark: _Toc443475062]5.4.3	Potential requirements
[PR.5.4.3-001]The 3GPP system shall support mobile broadband to users in fast moving road vehicles  up to 200 km/h and trains 500 km/h  and user experienced data rate up to 50 Mbps per user at DL and 25 Mbps per user at UL. 
[PR.5.4.3-002]The 3GPP system shall support mobile broadband to base stations/relays in fast moving road vehicles up to 200 km/h and trains 500 km/h and user experienced data rate up to 50 Mbps per user at DL and 25 Mbps per user at UL). 
[PR.5.4.3-003]The 3GPP system shall support mobile broadband to users in airplanes (up to 1000 km/h) and user experienced data rate up to 15 Mbps per user at DL and 7.5 Mbps per user at UL). 
[PR.5.4.3-004]The 3GPP system shall support enhanced connectivity services to base stations/relays in fast moving airplanes (1000 km/h) with enhanced user experience (user experienced data rate up to 15 Mbps per user at DL and 7.5 Mbps per user at UL). 
[PR.5.4.3-005]The 3GPP system shall be able to provide the mobile broadband in fast moving road vehicles and trains (traffic density of up to 100 Gbps / km2  at DL, and 50 Gbps / km2 at UL).
[PR.5.4.3-006]The 3GPP system shall be able to provide fast moving airplanes connectivity (traffic density of up to 1.2 Gbps / airplane at DL and 600 Mbps / plane at UL).
[bookmark: _Toc443475063]5.5	Devices with highly variable data rates
[bookmark: _Toc443475064]5.5.1	Description
Today’s smartphones have multiple applications which frequently exchange small amounts of data with the server side of the application. Typical examples in current use are location updates and notifications. Larger amounts of data, e.g. download or streaming are needed only occasionally.
In the future the smart phone may also serve as the gateway to, for example, wearable sensors sending small messages on a periodic basis.
The network will need the flexibility to provide efficient service to the device at all times, whether a small or large amount of data is sent in a given transmission.  Specifically, to support small amounts of data efficiently, less signalling overhead would be needed before and after data transmission. Such an efficient system could minimize any negative impact to battery life for the device and minimize use of signalling resources. 
The same device may need to establish a connection when it needs to transmit a large amount of data (e.g., video).
[bookmark: _Toc443475065]5.5.2	Traffic Scenarios
A device sends small amounts of data on a frequent basis. 
The system is able to accept data transmission without the necessity for a lengthy and signalling intensive procedure. 
As a result the system avoids both a negative impact to battery life for the device and a wasting of signalling resources.  
At other times the device needs to transmit or receive a large amount of data (e.g., video) and may use an optimized procedure for the purpose. 
[bookmark: _Toc443475066]5.5.3	Potential requirements  
[PR.5.5.3-001]The 3GPP System shall be efficient and flexible for transmission of both small and large amounts of data (e.g., streaming video) from the same device.
[PR.5.5.3-002]The 3GPP system shall minimize signalling overhead e.g. for security needed for transmission of small amounts of data without reducing its level of security.
[bookmark: _Toc443475067]6	Considerations
[bookmark: _Toc443475068]6.1	Considerations on security
Provide any additional aspects not considered in the use cases, or that need further elaboration.
[PR.6.1-001] The 3GPP system shall minimize security signalling overhead needed for transmission of small amounts of data without reducing its level of security.Text to be provided.
[bookmark: _Toc443475069]6.1	Considerations on charging
Provide any additional aspects not considered in the use cases, or that need further elaboration.
Text to be provided.
[bookmark: _Toc443475070]7	Consolidation of Potential Requirements
[CPR-7-001]For wide area coverage, the system shall support a minimum experienced data rate per user for mobile broadband services anytime and anywhere, 100Mbps, for pedestrians (up to 10 km/h) and users in urban vehicle (up to 120 km/h), except for very high user density from150000/km2 (e.g. stadium). 
[CPR-7-002]The 3GPP system shall enable support up to 100% geographic area as part of wide area coverage (one way shall be via satellite access). Note that the 100% geographic area refers to the entire area allowed to be covered by the spectrum license and could be regional or global.
[CPR-7-003]For users withpedestrian (speed up to 10km/h) in area with connection density lower than 200/km2 (e.g. in office, in residential, streets), the 3GPP system shall support the peak data rate at up to [10] Gbps DL and user experienced data rate up to [TBD] Gbps UL and [TBD] Gbps DL.
[CPR-7-004]For indoor users with pedestrian (speed up to 10km/h), in ultra-high connection density scenario (75000/km2) (e.g. in hotspot), the 3GPP system shall support user experienced data rate up to [TBD]1 Gbps UL DL and [1]500 MGbps DLUL, resulting into maximum traffic density of 17 Tbps/km2 (UL+DL).
[CPR-7-005]For users withpedestrian (speed up to 10km/h) in a crowded area with very high density scenario (150000/km2 connection density, like in stadium with 30000 users per stadium) the 3GPP system shall provide user experienced data downlink rate of 25 Mbps and uplink rate of 50Mbps, resulting into traffic density of 12 Tbps/km2 (UL+DL).
[CPR-7-006] The 3GPP system shall support the aggregate traffic volume in the area at least the level of Tbps/ km2 to support case of traffic for pedestrian (up to 10 km/h) and users in urban vehicle (up to 60 km/h), in 200-2500 /km2 connection density.For pedestrian (speed up to 10km/h) in high density scenario (200-2500 /km2 connection density, like in city centre) or for users moving in public transportation (buses) with speed 0-60km/h, the 3GPP system shall provide user experienced data downlink rate of 300Mbps and uplink rate of 50Mbps, resulting into traffic density of 1 Tbps/km2 (UL+DL).
[CPR-7-007] For users with speed up to 10km/h in area with connection density lower than 200/km2 (e.g. in office, streets), the 3GPP system shall be able to support experienced broadcast DL data rate up to 300 Mbps (e.g. video streams such as 4k UHD or 8k UHD).
[CPR-7-008] For users with speed up to 10km/h in area with connection density lower than 200/km2 (e.g. in office, streets), the 3GPP system shall be able to support at least [15] broadcast channels of [20Mbps] each simultaneously over the same carrier.
NOTE:	4k UHD: 3840 x 2160, 50FPS, HEVC, 20~30 Mbit/s (Medium quality), 4k UHD: 3840 x 2160, 50FPS, HEVC, ~75Mbit/s (High quality), 4k UHD: 3840 x 2160, 50FPS, AVC ~ 150Mbit/s (High quality), 8K 7680*4320, 50FPS, HEVC, ~300Mbps (High quality)
[CPR-7-009] For users with speed up to 10km/h in area with connection density lower than 200/km2 (e.g. in office, streets),the 3GPP system shall be able to provide roundtrip delay including coding/decoding in the magnitude of 10-12ms and be able to provide bandwidth capable of running an 8k 3D DL video streaming [300Mbps]. 
[CPR-7-010]The 3GPP system shall support mobile broadband via direct connection or via on-board base station relaying, to users in fast moving road vehicles up to 200 km/h and trains 500 km/h and user experienced data rate up to 50 Mbps per user at DL and 25 Mbps per user at UL, whatever user access directly to the network or via a base stations relaying data transfer for all users in the fast moving vehicles.
[CPR-7-011]The 3GPP system shall support mobile broadband via direct connection or via on-board base station relaying, to users in airplanes (up to 1000 km/h) and user experienced data rate up to 15 Mbps per user at DL and 7.5 Mbps per user at UL), whatever user access directly to the network or via a base stations relaying data transfer for all users in the airplane.
[CPR-7-012]The 3GPP system shall be able to provide the mobile broadband in fast moving road vehicles and trains (traffic density of up to 100 Gbps / km2  at DL, and 50 Gbps / km2 at UL).
[CPR-7-013]The 3GPP system shall be able to provide fast moving airplanes connectivity (traffic density of up to 1.2 Gbps / airplane at DL and 600 Mbps / plane at UL).
[CPR-7-014]The 3GPP System shall be efficient and flexible for transmission of both small and large amounts of data (e.g., streaming video) from the same device.
[CPR-7-015]The 3GPP system shall minimize signalling overhead needed for transmission of small amounts of data.
[CPR-7-016] The 3GPP system shall minimize security signalling overhead needed for transmission of small amounts of data without reducing level of security.
***** NEXT CHANGE *****
[bookmark: _Toc443475072]Annex A:
Comparison of use cases
The Figure and tables below provide a comparison of use cases: Use cases from eMBB families 1, 2 and 3 are in “black” text. New values are in “green”,Use cases from NGMN are in “blue” text.
[image: ]
Figure A-1: Comparison of use cases
Table A-1: eMBB use cases and NGMN use cases
	MBB family
	Higher Data Rate
	Higher density
	Deployment and Coverage

	Speed
	Pedestrian (upto10 km/h) in small areas: offices, stadium

	Pedestrian or vehicle up to 60 km/h
	Pedestrian or vehicle up to 120 km/h

	Data Rate
	Everywhere: minimum 100 Mbps (“DL” is missing) (NGMN: 50+ Mbps)
	
	Everywhere: minimum 100 Mbps (“DL” is missing) (NGMN: 50+ Mbps)
	Everywhere: minimum 100 Mbps (“DL” is missing) (NGMN: 50+ Mbps)

	
	A) Peak rate: 10 Gbps, experience rate: up to Gbps (value missing)
B) Missing: experienced rate 1 Gbps DL, total 17 Tbps/km2 (UL+DL)
	Experienced rate (stadium) DL 25Mbps 
UL 50Mbps  missing in eMBB TR
Total 12 Tbps/km2 (UL+DL)
	Guaranteed exper. rate: 300Mbps  DL/50Mbps UL 
(same in NGMN) 

Total: 1 Tbps/ km2
	

	Density
	A) Missing : <200/km2 connections
B) 75000/km2 connections
	150000/km2, 30000/stadium
 missing in eMBB TR   
	200-2500/km2 connections 
(in line in NGMN)
	400 /km2 connections (suburban)
100/km2  connections (rural)   

	NGMN category
	A) Not in NGMN but in ITU-.M2083: [CPR-7-003]
B) Matches with #2 “Indoor Ultra-high Broadband Access”: [CPR-7-004]
	matches with #3 “Broadband Access in a Crowd “: [CPR-7-005]
	#1 “Broadband access in dense area”: [CPR-7-006] + [CPR-7-007]
	#4 “50+ Mbps everywhere”
[CPR-7-001]



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