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[bookmark: _Toc443475070]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-7-0054] 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-7-0054] 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-7-0065] is updated:  For pedestrian users (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-7-0065] 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: “For pedestrian (speed up to 10km/h) in area with connection density lower than 200/km2 (e.g. in office, streets), the 3GPP system shall support the peak data rate at [10] Gbps DL and user experienced data rate up to [TBD] Gbps UL and [TBD] Gbps DL.”

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-7-004] is updated to remove brackets: For pedestrian users (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-7-004] 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.7-0087] For pedestrian 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-7-0098] as complement to [CPR-7-0087]: For pedestrian 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 it is UE to UE delay, clarify UL is unicast, change roundtrip latency into a UE to UE latency and reduce values accordingly and in line with initially promoted values of the use case.
Clarify the usage as e.g. virtual meeting usage.
The 250Mbps is modified into 300Mbps to align with the NOTE of [PR.5.1.3.1-004]
	New [CPR-7-01009] as complement to [CPR-7-0098]: For pedestrian 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 UE to UE (via network) roundtrip latency in the magnitude of 2-4ms on the radio layer between: 
· the low data rate in UL and corresponding high data rate video stream in DL. 
       the low data rate in DL and corresponding high data rate video stream in UL. 
The requirement for the video stream shall beand be able to provide bandwidth capable of running an 8k 3D DL video streaming [300Mbps] for uplink (unicast) and downlink, for e.g. virtual meeting usage.

	[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-7-0076] 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 UEs with speed 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-7-0076] 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-7-0087]: For pedestrian 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-7-0087] 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.
Replace” Pedestrian (up to 10 km/h)” by “UEs with speed up to 10 km/h”
	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 pedestrian users with speed up to 10 km/h and users in urban vehicle (up to 120 km/h), except for very high connection 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
	Create new CPR 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.


	New [CPR-7-003] The 3GPP system shall support service limited to a pre-defined geographic area for e.g. residential deployment.



	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-7-0110] 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-7-0110] 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-7-0121]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-7-0121] 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-7-0132]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-7-0143] 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).

	5.5 Devices with highly variable data rates 

	[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-7-0154] 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 may can be created  in clause 6 
	New [CPR-7-0165] The 3GPP system shall minimize signalling overhead needed for transmission of small amounts of data.


	5.6 fixe mobile Convergence

	[PR.5.6.3-001] The 3GPP system shall be able to deliver the aggregate throughput and speed of the FTTx/xDSL and Next Generation Radio access in both UL and DL directions to all traffic types and 3rd party applications. 
[PR.5.6.3-002] The 3GPP system shall support wide area coverage (urban and rural) to enable the combined use of Next Generation Radio access and fixed broadband access.
[PR.5.6.3-003] The 3GPP system shall support very high reliability to enable the combined use of Next Generation Radio access and fixed broadband access.
[PR.5.6.3-004] The 3GPP system shall support very high availability to enable the combined use of Next Generation Radio access and fixed broadband access.
[PR.5.6.3-005] The 3GPP system shall support very high density deployment of the combined use of Next Generation Radio access and fixed broadband access.
[PR.5.6.3-006] The 3GPP system shall support the use of common user equipment (e.g. router hub at customer premises) that support Next Generation Radio and fixed broadband access.
[PR.5.6.3-007] The 3GPP system shall support dynamic and static network address allocation to the common user equipment over Next Generation Radio and fixed broadband access.
[PR.5.6.3-008] The 3GPP system shall support all traffic types over the combined use of Next Generation Radio access and fixed broadband access.
[PR.5.6.3-009] The 3GPP system shall support the option for Operators to provide the same level of security over the FTTx/xDSL link as is provided over the Next Generation Radio access link.
[PR.5.6.3-010] The 3GPP system shall support legal obligations and accounting in the combined use of Next Generation Radio and fixed broadband access.
[PR.5.6.3-011] The 3GPP system shall provide a generic protocol that has a minimum overhead that can handle per packet or per flow scenarios.
[PR.5.6.3-012] The 3GPP system shall support a flexible geographical distribution of the functional elements in the converged core and the operator services platforms, allowing for the FMC scenarios described in this document to be supported on any geographical deployment.
	[PR.5.6.3-001] creates a New CPR with text change 
[PR.5.6.3-002] is already in [CPR-7-001].
[PR.5.6.3-003] is merged in [CPR-7-017].
[PR.5.6.3-004] is combined with above.
[PR.5.6.3-005] The density has no impact: no CPR.
[PR.5.6.3-006] creates a New CPR, no text change
[PR.5.6.3-007] creates a New CPR
[PR.5.6.3-008] is combined with above CPR.
[PR.5.6.3-009] creates a New [CPR-7-020] with re-wording

[PR.5.6.3-010] is combined with above CPR with rewording into “regulatory requirements”

[PR.5.6.3-011] creates a New [CPR-7-021] with changes
[PR.5.6.3-012] is a deployment consideration, so not considered
	[PR.5.6.3-001] creates a New [CPR-7-017]The 3GPP system shall be able to deliver the aggregate throughput with any traffic type, and speed of the FTTx/xDSL and Next Generation Radio access in both UL and DL directions to all traffic types and 3rd party applications, with very high reliability, very high availability.. 
[PR.5.6.3-006] creates a New [CPR-7-018]The 3GPP system shall support the use of common user equipment (e.g. router hub at customer premises) that support Next Generation Radio and fixed broadband access.

[PR.5.6.3-007] creates a New [CPR-7-019]The 3GPP system shall support dynamic and static network address allocation to the common user equipment over Next Generation Radio and fixed broadband access.
 
[PR.5.6.3-009] creates a New [CPR-7-020] with re-wording: The 3GPP system shall support the option for Operators to provide the same level of security and support regulatory requirements and accounting over the FTTx/xDSL link as is provided over the Next Generation Radio access link.

[PR.5.6.3-011] creates a New [CPR-7-021] with changes: The 3GPP system shall provide a generic protocol minimize that has a minimum overhead for data transferthat can handle per packet or per flow scenarios.

	5.7 Femtocell deployments

	[PR.5.7.3-001] The 3GPP system shall support use of common user equipment (e.g. Femtocell at customer premises) that supports Next Generation Radio, WiFi and fixed broadband access.
[PR.5.7.3-002] The 3GPP system shall support convergence of fixed and mobile network in such a way that the converged core shall support 3GPP access (Femtocell, Microcell & Macrocell) and other access technologies including Wifi and fixed broadband access. 


[PR.5.7.3-003] The 3GPP system shall support seamless mobility and service continuity between Macrocell to Femtocell, Femtocell to Macrocell and Femtocell to Femtocell.
[PR.5.7.3-004] The 3GPP system shall support service specific QoS policies, i.e. a distinction between services which require a dedicated radio resource (e.g. LTE dedicated bearer) or services which require prioritisation over the non 3GPP access (e.g. a WMM session). 
[PR.5.7.3-005] The 3GPP system shall support a unified set of identities for a single user in order to consolidate subscriber data to allow seamless access across fixed and cellular access networks, including cellular access over fixed broadband. 
[PR.5.7.3-006] The 3GPP system shall provide a consistent set of policies to a user/s across all networks (e.g. QoS and traffic management policies), including cellular access over fixed broadband.
[PR.5.7.3-007] The 3GPP system shall support identification of a user, the ability to grant that user access to a single set of services (e.g. VAS, parental controls, content, content optimisation and access to local services when appropriate) when using cellular, fixed or cellular over fixed broadband access. 
[PR.5.7.3-008] The 3GPP system shall support the end user accessing local area network services (e.g. peripherals, content servers etc.) when connected to the Small Cell at the Customer Premises.
	[PR.5.7.3-001] creates a new CPR, no text change



[PR.5.7.3-001] creates a new CPR, with text change to merge other PR from same use case.






[PR.5.7.3-003] creates a new CPR with text simplification



[PR.5.7.3-004] is merged in previous CPR




[PR.5.7.3-005] is merged in previous CPR




[PR.5.7.3-006] is merged in previous CPR




[PR.5.7.3-006] is added as complement to [CPR-7-023] with re-wording.





[PR.5.7.3-008] creates a new CPR, no text change

	NEW[CPR-7-022] The 3GPP system shall support use of common user equipment (e.g. Femtocell at customer premises) that supports Next Generation Radio, WiFi and fixed broadband access.

NEW [CPR-7-023] The 3GPP system shall support convergence of fixed broadband access and mobile network (e.g. 3GPP access (Femtocell, Microcell & Macrocell) and other access technologies including Wifi), with support of service specific policies (e.g. QoS and traffic management policies),  unified set of identities for a single user in such a way that the converged core shall support 3GPP access (Femtocell, Microcell & Macrocell) and other access technologies including Wifi and fixed broadband access. 
New [CPR-7-024] The 3GPP system shall support seamless mobility and service continuity during mobility between Macrocell to Femtocell, Femtocell to Macrocell and Femtocell to Femtocell.
The 3GPP system shall support service specific QoS policies, i.e. a distinction between services which require a dedicated radio resource (e.g. LTE dedicated bearer) or services which require prioritisation over the non 3GPP access (e.g. a WMM session). 


The 3GPP system shall support a unified set of identities for a single user in order to consolidate subscriber data to allow seamless access across fixed and cellular access networks, including cellular access over fixed broadband. 

The 3GPP system shall provide a consistent set of policies to a user/s across all networks (e.g. QoS and traffic management policies), including cellular access over fixed broadband.



Complement [CPR-7-023] with rewording: This allows The 3GPP system shall support identification of a user, the ability to grant that user access to a single set of services (e.g. VAS, parental controls, content, content optimisation and access to local services when appropriate) when using cellular, fixed or cellular over fixed broadband access. 

New[CPR-7-025] The 3GPP system shall support the end user accessing local area network services (e.g. peripherals, content servers etc.) when connected to the Small Cell at the Customer Premises.



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 *****
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 pedestrian users (up to [10 km/h]) and users in urban vehicle (up to 120 km/h), except for very high user connection 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] The 3GPP system shall support service limited to a pre-defined geographic area for e.g. residential deployment.
[CPR-7-004] For pedestrian users(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-7-005] For indoor users pedestrian (speed up to 10km/h), in high connection density scenario (75000/km2) (e.g. in hotspot), the 3GPP system shall support user experienced data rate up to [TBD]1 Gbps ULDL and [1]500 MGbps DLUL, resulting into maximum traffic density of 112,517 Tbps/km2 (UL+DL).
[CPR-7-006] For pedestrian users(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-7-007] The 3GPP system shall support the traffic density in the area at least the level of Tbps/ km2 to support case of traffic for pedestrian users and users in urban vehicle (up to 60 km/h), in 200-2500 /km2 connection densityFor 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-7-008] For pedestrian users in area with connection density lower than 200/km2 (e.g. in office, residential, 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-7-009] For pedestrian users 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. The current speed limits the service to pedestrians.]
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-7-010] For pedestrian users in area with connection density lower than 200/km2 (e.g. in office, residential, streets), the 3GPP system shall be able to provide UE to UE (via network) roundtrip latency of 2-4ms on the radio layer between:
· the low data rate in UL and corresponding high data rate video stream in DL. 
· the low data rate in DL and corresponding high data rate video stream in UL. 
The requirement for the video steam shall be capable of running an 8k 3D DL video streaming [300Mbps] for uplink (unicast) and downlink, for e.g. virtual meeting usage.. 
[CPR-7-011]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-7-012]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-7-013]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-7-014]The 3GPP system shall be able to provide fast moving airplanes connectivity (traffic of up to 1.2 Gbps / airplane at DL and 600 Mbps / plane at UL).
[CPR-7-015]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-7-016]The 3GPP system shall minimize signalling overhead needed for transmission of small amounts of data.
[CPR-7-017]The 3GPP system shall be able to deliver the aggregate throughput with any traffic type, of the FTTx/xDSL and Next Generation Radio access in both UL and DL directions to all traffic types and 3rd party applications, with very high reliability, very high availability.
[CPR-7-018]The 3GPP system shall support the use of common user equipment (e.g. router hub at customer premises) that support Next Generation Radio and fixed broadband access.
[CPR-7-019]The 3GPP system shall support dynamic and static network address allocation to the common user equipment over Next Generation Radio and fixed broadband access.
[CPR-7-020] with re-wording: The 3GPP system shall support the option for Operators to provide the same level of security and support regulatory requirements and accounting over the FTTx/xDSL link as is provided over the Next Generation Radio access link.
[CPR-7-021] with changes: The 3GPP system shall minimize overhead for data transfer.
[CPR-7-022] The 3GPP system shall support use of common user equipment (e.g. Femtocell at customer premises) that supports Next Generation Radio, WiFi and fixed broadband access.
[CPR-7-023] The 3GPP system shall support convergence of fixed broadband access and mobile network (e.g. 3GPP access (Femtocell, Microcell & Macrocell) and other access technologies including Wifi), with support of service specific policies (e.g. QoS and traffic management policies),  unified set of identities for a single user. This allows to grant that user access to a single set of services (e.g. VAS, parental controls, content, content optimisation and access to local services when appropriate) when using cellular, fixed or cellular over fixed broadband access.  
[CPR-7-024] The 3GPP system shall support seamless service continuity during mobility between Macrocell to Femtocell, Femtocell to Macrocell and Femtocell to Femtocell.
[CPR-7-025] The 3GPP system shall support the end user accessing local area network services (e.g. peripherals, content servers etc.) when connected to the Small Cell at the Customer Premises.
Editor’s Note: performances values may have to be modified during normative step.
***** 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.
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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-7-004]
B) Matches with #2 “Indoor Ultra-high Broadband Access”: [CPR-7-005]
	matches with #3 “Broadband Access in a Crowd “: [CPR-7-006]
	#1 “Broadband access in dense area”: [CPR-7-007] + [CPR-7-008]
	#4 “50+ Mbps everywhere”
[CPR-7-001]



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