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1. Introduction
This contribution proposes consolidation of potential requirements of the section 5 of enTV TR 22.816. 
The approach used here is as follows:

1. Gather the potential requirements text from each of the use cases and add requirement numbering

2. Tabulate the potential requirements, identify and remove duplication
3. Sort, clarify and consolidate the potential requirements

2. Collect the requirements text from each of the use cases and add requirement numbering
5.1.5
Potential Requirements

[PR-5.1.5-001] The 3GPP network shall support UHD content broadcast mode delivery. 

[PR-5.1.5-002]The 3GPP system shall support [8Mbps-20Mbps] over one broadcast channel.
5.2.5
Potential Requirements

[PR-5.2.5-001] The 3GPP network shall be able to support at least [10] high quality video channels of 12Mbps each simultaneously via broadcast. 

5.3.5
Potential Requirements

[PR-5.3.5-001] The 3GPP network shall support flexible change between broadcast and unicast per traffic demand over the same carrier.

[PR-5.3.5-002] The 3GPP network shall be able to support using a full carrier for broadcast.
[PR-5.3.5-003] The 3GPP network shall be able to support using one carrier for both unicast and broadcast distribution of TV programmes.

[PR-5.3.5-004] If allowed by the operator and a spare carrier is available, the 3GPP network shall be able to make use of spare carriers or free up carriers if not required anymore.
5.4.5
Potential Requirements

[PR-5.4.5-001] The 3GPP system shall be able to support an MNO offering on-demand broadcast availability to MNO/OTT provider’s TV service.
[PR-5.4.5-002] The 3GPP network shall be able to support on-demand network broadcast capacity assignment for MNO/OTT provider’s TV service.

[PR-5.4.5-003] The 3GPP network shall be able to convert network unicast capacity to network broadcast capacity and vice versa.

[PR-5.4.5-004] The 3GPP network shall be able to support network broadcast capacity assignment considering following criteria:

· OTT provider request (including TV program information)

· available network unicast/broadcast capacity of 3GPP network

5.5.5

Potential Requirements

[PR-5.5.5-001] A participating eMBMS-enabled RAN shall be capable of distributing free-to-air content in conjunction with other participating eMBMS-enabled RANs.

[PR-5.5.5-002] A participating eMBMS-enabled RAN shall be capable of distributing subscribed content in conjunction with other participating eMBMS-enabled RANs.

[PR-5.5.5-003] Control of each RAN of the shared eMBMS network shall be retained by the RAN provider

[PR-5.5.5-004] Each RAN provider shall report events supporting the accounting of network resource usage separately for each Participating MNO/Partner. This includes:
-
Start of service in the shared eMBMS network for a UE of the Participating MNO

-
End of service in the shared eMBMS network for a UE of the Participating MNO

5.6.5
Potential Requirements

[PR-5.6.5-001] The 3GPP network shall allow the MNO to specify the amount of user plane radio resources dedicated to LTE based TV service in a certain area.

[PR-5.6.5-002] Within the radio resources dedicated to LTE based TV service in a certain area the 3GPP network shall allow the MNO to pre-define the maximum percentage to be used for unicast. 

[PR-5.6.5-003] The 3GPP network shall allow the MNO to pre-define this maximum percentage at a time-resolution of [one] minute over a period of [24] hours. The 3GPP network shall allow the MNO to change this pre-defined percentage at any time.

[PR-5.6.5-004] Within the radio resources dedicated to LTE based TV service in a certain area the 3GPP network shall allow the MNO to pre-define the maximum percentage to be used for broadcast. 
[PR-5.6.5-005] The 3GPP network shall allow the MNO to pre-define this maximum percentage at a time-resolution of [one] minute over a period of [24] hours. The 3GPP network shall allow the MNO to change this pre-defined percentage at any time.

[PR-5.6.5-006] The 3GPP network shall allow the MNO to specify certain criteria, based on which the 3GPP network will automatically convert network unicast capacity to network broadcast capacity and vice versa in a certain area within the limits given.
5.7.5

Potential Requirements

[PR-5.7.5-001] The 3GPP system shall allow to implement a standalone eMBMS network(i.e. a network which offers eMBMS service but no unicast service) based on a set of EPS functionalities and entities which are required to offer a linear TV service. 
5.8.5
Potential Requirements

[PR-5.8.5-001] Subject to regulatory requirements the MNO may decide to provide LTE based TV FTA programs receivable by all UE irrespective of whether they are subscribed to the MNO, a roaming UEs of other MNOs, in limited service state,  or are using the receive only mode without subscription to any MNO. 

[PR-5.8.5-002] The 3GPP network shall not collect charging data on individual subscribers for FTA. 

[PR-5.8.5-003] Subject to national regulation the 3GPP network shall provide the ability to maintain the anonymity of the receiving user if required by the regulator or MNO. 

[PR-5.8.5-004] The 3GPP network shall provide mechanisms to restrict the reception of some or all LTE based TV programs to groups of subscribers (e.g. based on the receivers of the programs being subscribers of the MNO, roaming subscribers of other MNOs, or not subscribed to any MNO).

[PR-5.8.5-005] The 3GPP network shall provide mechanisms to collect charging data on a per subscriber basis indicating at least, but not restricted to, the program viewed, time and duration. The receivers of the programs are subscribers of the MNO or are roaming subscribers of other MNOs.

5.9.5
Potential Requirements
[PR-5.9.5-001] The eMBMS network shall be able to support designated coverage area roughly equal to that of DTT coverage.
5.10.5
Potential Requirements

[PR-5.10.5-001] The 3GPP network shall allow the MNO to provide a TV broadcast service in a resource efficient manner over a large area possibly consisting of urban and rural parts, up to the size of a country.

[PR-5.10.5-002] The quality of experience of the TV service shall be independent from the size of the concurrent audience.

5.11.5
Potential Requirements

[PR-5.11.5-001] The 3GPP network shall be able to support on-demand network broadcast coverage management for MNO/OTT provider’s TV service.

[PR-5.11.5-002] The 3GPP network shall be able to support network broadcast coverage management considering following criteria:

-
OTT provider request (including the potential coverage information of TV program information)

-
available network unicast/broadcast capacity of 3GPP network

-
number of users under broadcast network coverage

-
The location information of UE

5.12.5
Potential Requirements

[PR-5.12.5-001] While receiving TV programs via the LTE based TV service, subscribers of the MNO and roaming subscribers shall be able to make use of their other subscribed to services such as voice, data or SMS.
[PR-5.12.5-002] The 3GPP network shall support combinations of SD, FHD and UHD resolution programs on LTE based TV service. 

5.13.5
Potential Requirements

[PR-5.13.5-001] The eMBMS service layer should support audio and video formats typically supported by TV Content Providers for HD TV services and UHD TV services.

[PR-5.13.5-002] The eMBMS service layer should support codecs typically supported by TV Content Providers for HD TV services and UHD TV services.

[PR-5.13.5-003] The eMBMS service layer should support accessibility functions typically supported by TV Content Providers (e.g. subtitling, closed captioning, audio descriptions, anonymous reception, reporting to support ratings, reporting enforcement, etc.).

[PR-5.13.5-004] The eMBMS service layer should support regulatory mandates typically supported by TV Content Providers (blackouts, emergency alerts, etc.).

[PR-5.13.5-005] The eMBMS service layer should support interactivity functions typically supported by TV Content Providers (interactive services, second screen, personalization, etc.).

[PR-5.13.5-006] The eMBMS service layer should support ad insertion use cases typically supported by TV Content Providers (targeted ad insertion, ad replacement, etc.),

[PR-5.13.5-007] The eMBMS service layer should support encryption, security and conditional access functions typically supported by TV Content Providers.

[PR-5.13.5-008] The eMBMS service layer should support efficient concurrent delivery of multiple separate services (service signalling, statistical multiplexing, etc.).

[PR-5.13.5-009] The eMBMS service layer should support random access and channel change times comparable to existing HD TV services.

[PR-5.13.5-010] The eMBMS service layer should support service delivery over broadcast only, unicast only and combinations of the two.

[PR-5.13.5-011] The eMBMS service layer should support delivery of real-time and non-real-time content. 

[PR-5.13.5-012] The eMBMS service layer should enable extensibility and forward-compatibility to new requirements, formats, codecs and other functions to the extent possible. 

5.14.5
Potential Requirements

[PR-5.14.5-001] Subject to MNO and 3rd OTT party agreement, to enable the MNO to evaluate the impact on distribution of data transfer in the network, the 3rd OTT party shall be able to indicate to the MNO the desired media format information: the volume of the data traffic expected to be broadcast in this geographic area, indication whether the streaming content can be accessed when the mobile users moves out/in of broadcast coverage area, and indication whether the streaming content can be cached in the MNO network.
[PR-5.14.5-002] The MNO shall be able to inform the result (e.g., selected media format information, mode of content delivery (broadcast only, broadcast/unicast fallback support, MooD), QoE of content delivery, cached content indication) of delivery to 3rd party.
5.15.5
Potential Requirements

[PR-5.15.5-001] Subject to MNO and 3rd party agreement, the OTT TV provider shall be able to indicate to the MNO association information among users i.e. user information, expected media content information, device information and group information of TV program.

[PR-5.15.5-002] The 3GPP network shall be able to deliver media content to a dynamically formed broadcast group in an efficient manner.

[PR-5.15.5-003] Subject to MNO and 3rd party agreement, the OTT TV provider shall be able to indicate to the MNO the timing relationship information of different media content.

[PR-5.15.5-004] The 3GPP system shall be capable of ensuring the timing sequence of different media content received by different UEs belonging to the same user, via different transport path, aligning with the timing sequence of TV program of the OTT provider. 

5.16.5
Potential Requirements

[PR-5.16.5-001] An MNO should be able to make available the transport aspects of an eMBMS network to a third party content provider.

[PR-5.16.5-002] An eMBMS transport layer should be able to transport TV service streams formatted not compliant to 3GPP standards. 
[PR-5.16.5-003] A UE should be able to access an eMBMS transport session with the support of only transport metadata.

Note: service layer metadata describing TV service is outside the scope of 3GPP.
[PR-5.16.5-004] An eMBMS system should be able to be initiated by a UE with sufficient metadata provided by a mechanism other than User Service Description for non 3GPP transport services.

5.17.5
Potential Requirements

[PR-5.17.5-001] A UE shall be able to receive eMBMS from one cell while receiving other services from the same cell or another possibly cell.
5.18.5
Potential Requirements

[PR-5.18.5-001] An MNO shall be able to service all UEs in a area with eMBMS independent of which MNO network(s) they have subscription to. 
5.19.5
Potential Requirements

[PR-5.19.5-001]The 3GPP network shall allow a UE to receive a broadcast TV content using existing TV antenna equipment.
3. Group the requirements and remove the duplication
	Related Use Case
	Potential Requirements

	Broadband broadcast performance enhancement 
· 5.1
· 5.2

· 5.3

· 5.4
	· [PR-5.1.5-002]The 3GPP system shall support [8Mbps-20Mbps] over one broadcast channel.

· [PR-5.2.5-001] The 3GPP network shall be able to support at least [10] high quality video channels of 12Mbps each simultaneously via broadcast. 

· [PR-5.3.5-001] The 3GPP network shall support flexible change between broadcast and unicast per traffic demand over the same carrier.
·  [PR-5.3.5-002] The 3GPP network shall be able to support using a full carrier for broadcast.
· [PR-5.3.5-003] The 3GPP network shall be able to support using one carrier for both unicast and broadcast distribution of TV programmes.

· [PR-5.3.5-004] If allowed by the operator and a spare carrier is available, the 3GPP network shall be able to make use of spare carriers or free up carriers if not required anymore.
· [PR-5.4.5-002] The 3GPP network shall be able to convert network unicast capacity to network broadcast capacity and vice versa.

	Broadcast network flexibility
· 5.4
· 5.6
· 5.7
· 5.11
· 5.15
· 5.17
· 5.18
	Note 1: the requirement [PR-5.6.5-006] is duplicated with requirements [PR-5.4.5-002], [PR-5.4.5-003], [PR-5.11.5-001] and [PR-5.11.5-002] and redundant. 
Note 2: the requirement [PR-5.6.5-001] is duplicated with requirement [PR-5.4.5-002] and [PR-5.11.5-001] and redundant.
· [PR-5.4.5-002] The 3GPP network shall be able to support on-demand network broadcast capacity assignment for MNO/OTT provider’s TV service.

· [PR-5.4.5-003] The 3GPP network shall be able to support network broadcast capacity assignment considering following criteria:

· OTT provider request (including TV program information)

· available network unicast/broadcast capacity of 3GPP network

·  
· [PR-5.6.5-002] Within the radio resources dedicated to LTE based TV service in a certain area the 3GPP network shall allow the MNO to pre-define the maximum percentage to be used for unicast. 

· [PR-5.6.5-003] The 3GPP network shall allow the MNO to pre-define this maximum percentage at a time-resolution of [one] minute over a period of [24] hours. The 3GPP network shall allow the MNO to change this pre-defined percentage at any time.

· [PR-5.6.5-004] Within the radio resources dedicated to LTE based TV service in a certain area the 3GPP network shall allow the MNO to pre-define the maximum percentage to be used for broadcast. 
· [PR-5.6.5-005] The 3GPP network shall allow the MNO to pre-define this maximum percentage at a time-resolution of [one] minute over a period of [24] hours. The 3GPP network shall allow the MNO to change this pre-defined percentage at any time.

·  
· [PR-5.7.5-001] The 3GPP system shall allow to implement a standalone eMBMS network(i.e. a network which offers eMBMS service but no unicast service) based on a set of EPS functionalities and entities which are required to offer a linear TV service.
· [PR-5.11.5-001] The 3GPP network shall be able to support on-demand network broadcast coverage management for MNO/OTT provider’s TV service.

· [PR-5.11.5-002] The 3GPP network shall be able to support network broadcast coverage management considering following criteria:

· OTT provider request (including the potential coverage information of TV program information)

· available network unicast/broadcast capacity of 3GPP network

· number of users under broadcast network coverage

· The location information of UE

· [PR-5.15.5-002] The 3GPP network shall be able to deliver media content to a dynamically formed broadcast group in an efficient manner.

· [PR-5.15.5-004] The 3GPP system shall be capable of ensuring the timing sequence of different media content received by different UEs belonging to the same user, via different transport path, aligning with the timing sequence of TV program of the OTT provider. 

· [PR-5.17.5-001] A UE shall be able to receive eMBMS from one cell while receiving other services from the same cell or another possibly cell.

· [PR-5.18.5-001] An MNO shall be able to service all UEs in a area with eMBMS independent of which MNO network(s) they have subscription to. 

	TV service support
· 5.1
· 5.8
· 5.10
· 5.12
· 5.13
· 5.16
	·  [PR-5.1.5-001] The 3GPP network shall support UHD content broadcast mode delivery. 
· [PR-5.8.5-001] Subject to regulatory requirements the MNO may decide to provide LTE based TV FTA programs receivable by all UE irrespective of whether they are subscribed to the MNO, a roaming UEs of other MNOs, in limited service state, or are using the receive only mode without subscription to any MNO. 

· [PR-5.8.5-003] Subject to nationaly regulation the 3GPP network shall provide the ability to maintain the anonymity of the receiving user if required by the regulator or MNO. 

· [PR-5.8.5-004] The 3GPP network shall provide mechanisms to restrict the reception of some or all LTE based TV programs to groups of subscribers (e.g.based on the receivers of the programs are being subscribers of the MNO, roaming subscribers of other MNOs, or not subscribed to any MNO).
· [PR-5.10.5-002] The quality of experience of the TV service shall be independent from the size of the concurrent audience.

· [PR-5.12.5-001] While receiving TV programs via the LTE based TV service, subscribers of the MNO and roaming subscribers shall be able to make use of their other subscribed to services such as voice, data or SMS.

· [PR-5.12.5-002] The 3GPP network shall support combinations of SD, FHD and UHD resolution programs on LTE based TV service. 

· [PR-5.13.5-001] The eMBMS service layer should support audio and video formats typically supported by TV Content Providers for HD TV services and UHD TV services.

· [PR-5.13.5-002] The eMBMS service layer should support codecs typically supported by TV Content Providers for HD TV services and UHD TV services.

· [PR-5.13.5-003] The eMBMS service layer should support accessibility functions typically supported by TV Content Providers (e.g. subtitling, closed captioning, audio descriptions, anonymous reception, reporting to support ratings, reporting enforcement, etc.).

· [PR-5.13.5-004] The eMBMS service layer should support regulatory mandates typically supported by TV Content Providers (blackouts, emergency alerts, etc.).

· [PR-5.13.5-005] The eMBMS service layer should support interactivity functions typically supported by TV Content Providers (interactive services, second screen, personalization, etc.).

· [PR-5.13.5-006] The eMBMS service layer should support ad insertion use cases typically supported by TV Content Providers (targeted ad insertion, ad replacement, etc.),

· [PR-5.13.5-007] The eMBMS service layer should support encryption, security and conditional access functions typically supported by TV Content Providers.

· [PR-5.13.5-008] The eMBMS service layer should support efficient concurrent delivery of multiple separate services (service signalling, statistical multiplexing, etc.).

· [PR-5.13.5-009] The eMBMS service layer should support random access and channel change times comparable to existing HD TV services.

· [PR-5.13.5-010] The eMBMS service layer should support service delivery over broadcast only, unicast only and combinations of the two.

· [PR-5.13.5-011] The eMBMS service layer should support delivery of real-time and non-real-time content. 

· [PR-5.13.5-012] The eMBMS service layer should enable extensibility and forward-compatibility to new requirements, formats, codecs and other functions to the extent possible. 

· [PR-5.16.5-002] An eMBMS transport layer should be able to transport TV service streams formatted not compliant to 3GPP standards. 
· [PR-5.16.5-003] A UE should be able to access an eMBMS transport session with the support of only transport metadata.

· [PR-5.16.5-004] An eMBMS system should be able to be initiated by a UE with sufficient metadata provided by a mechanism other than User Service Description for non 3GPP transport services.

· 

	RAN sharing
· 5.5
	· [PR-5.5.5-001] A participating eMBMS-enabled RAN shall be capable of distributing free-to-air content in conjunction with other participating eMBMS-enabled RANs.

· [PR-5.5.5-002] A participating eMBMS-enabled RAN shall be capable of distributing subscribed content in conjunction with other participating eMBMS-enabled RANs.

· [PR-5.5.5-003] Control of each RAN of the shared eMBMS network shall be retained by the RAN provider

· [PR-5.5.5-004] Each RAN provider shall report events supporting the accounting of network resource usage separately for each Participating MNO/Partner. This includes:

· Start of service in the shared eMBMS network for a UE of the Participating MNO

· End of service in the shared eMBMS network for a UE of the Participating MNO

	Charging

· 5.8

	· [PR-5.8.5-002] The 3GPP network shall not collect charging data on individual subscribers for FTA. 

· [PR-5.8.5-005] The 3GPP network shall provide mechanisms to collect charging data on a per subscriber basis indicating at least, but not restricted to, the program viewed, time and duration. The receivers of the programs are subscribers of the MNO or are roaming subscribers of other MNOs.

	Wide area support

· 5.9

· 5.10
	· [PR-5.9.5-001] The eMBMS network shall be able to support designated coverage area roughly equal to that of DTT coverage.

· [PR-5.10.5-001] The 3GPP network shall allow the MNO to provide a TV broadcast service in a resource efficient manner over a large area possibly consisting of urban and rural parts, up to the size of a country.

	Capability exposure
· 5.4

· 5.14

· 5.15

· 5.16
	Note 3: the requirement [PR-5.16.5-001] is duplicated with requirement [PR-5.4.5-001], and redundant.
· [PR-5.4.5-001] The 3GPP system shall be able to support an MNO offering on-demand broadcast availability to MNO/OTT provider’s TV service.
·  [PR-5.14.5-001] Subject to MNO and 3rd OTT party agreement, to enable the MNO to evaluate the impact on distribution of data transfer in the network, the 3rd OTT party shall be able to indicate to the MNO the desired media format information: the volume of the data traffic expected to be broadcast in this geographic area, indication whether the streaming content can be accessed when the mobile users moves out/in of broadcast coverage area, and indication whether the streaming content can be cached in the MNO network.

· [PR-5.14.5-002] The MNO shall be able to inform the result (e.g., selected media format information, mode of content delivery (broadcast only, broadcast/unicast fallback support, MooD), QoE of content delivery, cached content indication) of delivery to 3rd party.

· [PR-5.15.5-001] Subject to MNO and 3rd party agreement, the OTT TV provider shall be able to indicate to the MNO association information among users i.e. user information, expected media content information, device information and group information of TV program.

· [PR-5.15.5-003] Subject to MNO and 3rd party agreement, the OTT TV provider shall be able to indicate to the MNO the timing relationship information of different media content.
· 

	Fix reception for TV program

· 5.19
	· [PR.5.19.5-001]The 3GPP network shall allow a UE to receive a broadcast TV content using existing TV antenna equipment.


4. Sort and consolidate the requirements

	
	Consolidated Requirements

	Related Use Case &

Potential Reqt. #
	

	5.1,5.4,5.7,5.8,5.10,5.11,5.12
	7.1 General Requirements

	[PR-5.4.5-002] 
[PR-5.7.5-001]

[PR-5.11.5-001]

[PR-5.1.5-001]

[PR-5.8.5-001]

[PR-5.8.5-003]

[PR-5.8.5-004]

[PR-5.10.5-002]

[PR-5.12.5-001]

[PR-5.12.5-002]

[PR-5.10.5-001]

	·  [CPR-7.1-001] The 3GPP network shall be able to support on-demand network broadcast capacity assignment for MNO/OTT provider’s TV program
.

· [CPR-7.1-002] The 3GPP system shall allow the MNO to implement a network only support downlink broadcasting
 based on a set of EPS functionalities and entities which are required to offer a linear TV program.
· [CPR-7.1-003] The 3GPP network shall be able to support on-demand network broadcast geographic area
 coverage management for MNO/OTT provider’s TV program.
· [CPR-7.1-004] The 3GPP network shall support UHD content broadcast mode delivery. 

· [CPR-7.1-005] Subject to regulatory requirements the MNO may decide to provide TV
 FTA programs receivable by all UE irrespective of whether they are subscribed to the MNO, a roaming UEs of other MNOs, in limited service state,  or are using the receive only mode without subscription to any MNO. 

· [CPR-7.1-006] Subject to national regulation the 3GPP network shall provide the ability to maintain the anonymity of the receiving user if required by the regulator or MNO. 

· [CPR-7.1-007] The 3GPP network shall provide mechanisms to restrict the reception of some or all TV
 programs to many subscribers (e.g.based onthe recipients of the programs are subscribers of the MNO, roaming subscribers of other MNOs, or not subscribed to any MNO).
· [CPR-7.1-008] The quality of experience of the TV program shall be independent from the size of the concurrent audience.

· [CPR-7.1-009] While receiving TV programs
, subscribers of the MNO and roaming subscribers shall be able to access other subscribed services such as voice, data or SMS.

· [CPR-7.1-010] The 3GPP network shall support combinations of SD, FHD and UHD resolution programs on LTE based TV program. 

· [CPR-7.1-011] The 3GPP network shall allow the MNO to provide a TV broadcastprogram in a resource efficient manner over a large area possibly consisting of urban and rural parts, up to the size of a country.

	5.1,5.2,5.3 and 5.4
	7.2.1 Broadband broadcast performance enhancement

	[PR-5.1.5-002]
[PR-5.2.5-001]
[PR-5.3.5-001]
[PR-5.3.5-002]
[PR-5.4.5-002]
[PR-5.3.5-004]
[PR-5.3.5-004]
	· [CPR-7.2.1-001]The 3GPP system shall be able to support [8Mbps-20Mbps] over one broadcast channel.

· [CPR-7.2.1-002] The 3GPP network shall be able to support at least [10] high quality video channels of 12Mbps each simultaneously via broadcast. 

· [CPR-7.2.1-003] The 3GPP network shall support flexible change between broadcast and unicast per traffic demand over the same carrier.

·  [CPR-7.2.1-004] The 3GPP network shall be able to support using a full carrier for broadcast.

· [CPR-7.2.1-005] The 3GPP network shall be able to convert network unicast capacity to network broadcast capacity and vice versa.
· [CPR-7.2.1-006] The 3GPP network shall be able to support using one carrier for both unicast and broadcast distribution of TV programmes.

· [CPR-7.2.1-007] If allowed by the operator and a spare carrier is available, the 3GPP network shall be able to make use of spare carriers or free up carriers if not required anymore.
· 

	5.4,5.6,5.7,5.11,5.15,5.17,5.18
	7.2.2 Broadcast network flexibility

	
[PR-5.4.5-003] 
[PR-5.6.5-002]






[PR-5.11.5-002]

[PR-5.15.5-002]

[PR-5.15.5-004]

[PR-5.17.5-001]

[PR-5.18.5-001]
	·  

· [CPR-7.2.2-001] The 3GPP network shall be able to support network broadcast capacity assignment considering following criteria:

· OTT provider request (including TV program information (e.g., codec information, media type information, etc))

· available network unicast/broadcast capacity of 3GPP network

·  [CPR-7.2.2-002] Within the radio resources dedicated to LTE based TV program in a geographic area
 the 3GPP network shall allow the MNO to specify the allocation of radio resource  by the following
:

· static allocation, i.e., pre-defined maximum percentage to be used for unicast and broadcast 
· dynamic allocation, i.e., the pre-defined maximum percentage for both unicast and broadcast to be changed at a time-resolution of [one] minute over a period of [24] hours
·  
· 
· 
·  
· 
· [CPR-7.2.2-003] The 3GPP network shall be able to support network broadcast geographic area
 coverage management considering following criteria:

· OTT provider request (including the potential coverage information of TV program information)

· available network unicast/broadcast capacity of 3GPP network

· number of users under broadcast network coverage

· The location information of UE

· [CPR-7.2.2-004] The 3GPP network shall be able to deliver media content to a dynamically formed broadcast group in an efficient manner
.

· [CPR-7.2.2-005] The 3GPP system shall be capable of ensuring the timing sequence of different media content received by different UEs belonging to the same user, via different transport path, aligning with the timing sequence of TV program of the OTT provider. 

· [CPR-7.2.2-006] A UE shall be able to receive eMBMS from one cell while receiving other services from the same cell or another possibly cell.

· [CPR-7.2.2-007] A MNO shall be able to service all UEs in an
 area with eMBMS independent of which MNO network(s) they have subscription to.

	5.1,5.8,5.10,5.12,5.13,5.16
	7.2.3 TV service support

	






[PR-5.13.5-001]

[PR-5.13.5-002]

[PR-5.13.5-003]

[PR-5.13.5-004]

[PR-5.13.5-005]

[PR-5.13.5-006]

[PR-5.13.5-007]

[PR-5.13.5-008]

[PR-5.13.5-009]

[PR-5.13.5-010]

[PR-5.13.5-011]

[PR-5.13.5-012]

[PR-5.16.5-002]

[PR-5.16.5-003]

[PR-5.16.5-004]
	·  
·  
· 
· 
· 
· 
· 
· [CPR-7.2.3-001] The eMBMS service layer should support audio and video formats typically supported by TV Content Providers for HD TV services and UHD TV programs.

· [CPR-7.2.3-002] The eMBMS service layer should support codecs typically supported by TV Content Providers for HD TV programs and UHD TV programs.

· [CPR-7.2.3-003] The eMBMS service layer should support accessibility functions typically supported by TV Content Providers (e.g. subtitling, closed captioning, audio descriptions, anonymous reception, reporting to support ratings, reporting enforcement, etc.).

· [CPR-7.2.3-004] The eMBMS service layer should support regulatory mandates typically supported by TV Content Providers (blackouts, emergency alerts, etc.).

· [CPR-7.2.3-005] The eMBMS service layer should support interactivity functions typically supported by TV Content Providers (interactive services, second screen, personalization, etc.).

· [CPR-7.2.3-006] The eMBMS service layer should support ad insertion use cases typically supported by TV Content Providers (targeted ad insertion, ad replacement, etc.),

· [CPR-7.2.3-007] The eMBMS service layer should support encryption, security and conditional access functions typically supported by TV Content Providers.

· [CPR-7.2.3-008] The eMBMS service layer should support efficient concurrent delivery of multiple application components
 (TV program application signalling, statistical multiplexing, etc.).

· [CPR-7.2.3-009] The eMBMS service layer should support random access and channel change times comparable to existing HD TV programs.

· [CPR-7.2.3-010] The eMBMS service layer should support TV program content
 delivery over broadcast only, unicast only and combinations of the two.

· [CPR-7.2.3-011] The eMBMS service layer should support delivery of real-time and non-real-time content. 

· [CPR-7.2.3-012] The eMBMS service layer should enable extensibility and forward-compatibility to new requirements, formats, codecs and other functions to the extent possible. 

· [CPR-7.2.3-013] An eMBMS transport layer should be able to transport TV program streams formatted not compliant to 3GPP standards. 
· [CPR-7.2.3-014] A UE should be able to access an eMBMS transport session with the support of only transport metadata.

· [CPR-7.2.3-015] An eMBMS system should be able to be initiated by a UE with sufficient metadata provided by a mechanism other than User Service Description for non 3GPP transport services.

	5.5
	7.2.4 RAN sharing

	[PR-5.5.5-001]

[PR-5.5.5-003]
[PR-5.5.5-004]
	· [CPR-7.2.4-001] A participating eMBMS-enabled RAN shall be capable of distributing the content including both free-to-air content and subscribed content in conjunction with other participating eMBMS-enabled RANs
.

·  
· [CPR-7.2.4-002] The hosting eMBMS-enabled RAN network provider shall be able to manage the shared eMBMS network to each of the participating MNOs.

· [CPR-7.2.4-003] Each RAN provider shall report events supporting the accounting of network resource usage separately for each Participating MNO
. This includes:

· Start of service in the shared eMBMS network for a UE of the Participating MNO
· End of service in the shared eMBMS network for a UE of the Participating MNO

	5.8
	7.2.5 Charging

	[PR-5.8.5-002]
[PR-5.8.5-005]
	· [CPR-7.2.5-001] The 3GPP network shall not collect charging data on individual subscribers for FTA. 
· [CPR-7.2.5-002] The 3GPP network shall provide mechanisms to collect charging data on a per subscriber basis indicating at least, but not restricted to, the program viewed, time and duration, the recipients
 of the programs are subscribers of the MNO or are roaming subscribers of other MNOs.

	5.9,5.10
	7.2.6 Wide area support

	[PR-5.9.5-001]


	· [CPR-7.2.6-001] The eMBMS network shall be able to support designated coverage area roughly equal to that of DTT coverage.

· 

	5.4,5.14,5.15,5.16
	7.2.7 Capability exposure

	[PR-5.4.5-001]
[PR-5.14.5-001]
[PR-5.14.5-002]



	· [CPR-7.2.7-001] The 3GPP system shall be able to support an MNO offering on-demand broadcast availability to MNO/OTT provider’s TV program.

·  [CPR-7.2.7-002] Subject to MNO and 3rd OTT party agreement, to enable the MNO to evaluate the impact on distribution of data transfer in the network, the 3rd OTT party shall be able to indicate to the MNO the desired media format information: the volume of the data traffic expected to be broadcasted in this geographic area, indication whether the streaming content can be accessed when the mobile users moves out/in of broadcast coverage area, indication whether the streaming content can be cached in the MNO network, association information among users i.e. user information, expected media content information, device information and group information of TV program and the timing relationship information of different media content
.

· [CPR-7.2.7-003] the 3GPP network 
hall be able to allow MNO to inform the result (e.g., selected media format information, mode of content delivery (broadcast only, broadcast/unicast fallback support, MooD), QoE of content delivery, cached content indication) of delivery to 3rd party.

· 
· 

	5.19
	7.2.8 Fix reception for TV program

	[PR.5.19.5-001]
	· [CPR-7.2.8-001] The 3GPP network shall allow a UE to receive a broadcast TV content using existing TV antenna equipment.


5. Proposal
Based on above discussion, the following changes to section 7.2.1 and 7.2.2 of enTV TR 22.816 are proposed:

· Change the titles of sections 7.2.1 and 7.2.2 with “consolidated”,
· Add consolidated requirements in line with above discussion: for section 7.2.1 and 7.2.2.
***** 1st CHANGE *****
7
Potential Requirements

7.1
General consolidated requirements
[CPR-7.1-001] The 3GPP network shall be able to support on-demand network broadcast capacity assignment for MNO/OTT provider’s TV program.

[CPR-7.1-002] The 3GPP system shall allow the MNO to implement a network only support downlink broadcasting
 based on a set of EPS functionalities and entities which are required to offer a linear TV program.
[CPR-7.1-003] The 3GPP network shall be able to support on-demand network broadcast geographic area coverage management for MNO/OTT provider’s TV program.

[CPR-7.1-004] The 3GPP network shall support UHD content broadcast mode delivery. 

[CPR-7.1-005] Subject to regulatory requirements the MNO may decide to provide TV FTA programs receivable by all UE irrespective of whether they are subscribed to the MNO, a roaming UEs of other MNOs, , in limited service state, or are using the receive only mode without subscription to any MNO. 

[CPR-7.1-006] Subject to national regulation the 3GPP network shall provide the ability to maintain the anonymity of the receiving user if required by the regulator or MNO. 

[CPR-7.1-007] The 3GPP network shall provide mechanisms to restrict the reception of some or all TV programs to many subscribers (e.g.based onthe recipients of the programs are subscribers of the MNO, roaming subscribers of other MNOs, or not subscribed to any MNO).
[CPR-7.1-008] The quality of experience of the TV program shall be independent from the size of the concurrent audience.

[CPR-7.1-009] While receiving TV programs, subscribers of the MNO and roaming subscribers shall be able to access other subscribed services such as voice, data or SMS.

[CPR-7.1-010] The 3GPP network shall support combinations of SD, FHD and UHD resolution programs on LTE based TV program. 
[CPR-7.1-011] The 3GPP network shall allow the MNO to provide a TV broadcast program in a resource efficient manner over a large area possibly consisting of urban and rural parts, up to the size of a country.

7.2
Additional consolidated requirements
7.2.1
Broadband broadcast performance enhancement
 [CPR-7.2.1-001]The 3GPP system shall be able to support [8Mbps-20Mbps] over one broadcast channel.

[CPR-7.2.1-002] The 3GPP network shall be able to support at least [10] high quality video channels of 12Mbps each simultaneously via broadcast. 

[CPR-7.2.1-003] The 3GPP network shall support flexible change between broadcast and unicast per traffic demand over the same carrier.

 [CPR-7.2.1-004] The 3GPP network shall be able to support using full carrier broadcast capacity.

[CPR-7.2.1-005] The 3GPP network shall be able to convert network unicast capacity to network broadcast capacity and vice versa.
[CPR-7.2.1-006] The 3GPP network shall be able to support using one carrier for both unicast and broadcast distribution of TV programmes.

[CPR-7.2.1-007] If allowed by the operator and a spare carrier is available, the 3GPP network shall be able to make use of spare carriers or free up carriers if not required anymore.
7.2.2
Broadcast network flexibility
[CPR-7.2.2-001] The 3GPP network shall be able to support network broadcast capacity assignment considering following criteria:

· OTT provider request (including TV program information(e.g., codec information, media type information, etc))

· available network unicast/broadcast capacity of 3GPP network

 [CPR-7.2.2-002] Within the radio resources dedicated to LTE based TV program in a geographic area the 3GPP network shall allow the MNO to specify the allocation of radio resource by the following:

· static allocation, i.e., pre-defined maximum percentage to be used for unicast and broadcast 
· dynamic allocation, i.e., the pre-defined maximum percentage for both unicast and broadcast to be changed at a time-resolution of [one] minute over a period of [24] hours
[CPR-7.2.2-003] The 3GPP network shall be able to support network broadcast geographic area coverage management considering following criteria:

· OTT provider request (including the potential coverage information of TV program information)

· available network unicast/broadcast capacity of 3GPP network

· number of users under broadcast network coverage

· The location information of UE

[CPR-7.2.2-004] The 3GPP network shall be able to deliver media content to dynamic formed broadcast group in an efficient manner.

[CPR-7.2.2-005] The 3GPP system shall be capable of ensuring the timing sequence of different media content received by different UEs belonging to the same user, via different transport path, aligning with the timing sequence of TV program of the OTT provider. 

[CPR-7.2.2-006] A UE shall be able to receive eMBMS from one cell while receiving other services from the same cell or another possibly cell.

[CPR-7.2.2-007] A MNO shall be able to service all UEs in an area with eMBMS independent of which MNO network(s) they have subscription to.
7.2.3
TV service support
[CPR-7.2.3-001] The eMBMS service layer should support audio and video formats typically supported by TV Content Providers for HD TV services and UHD TV programs.

[CPR-7.2.3-002] The eMBMS service layer should support codecs typically supported by TV Content Providers for HD TV programs and UHD TV programs.

[CPR-7.2.3-003] The eMBMS service layer should support accessibility functions typically supported by TV Content Providers (e.g. subtitling, closed captioning, audio descriptions, anonymous reception, reporting to support ratings, reporting enforcement, etc.).

[CPR-7.2.3-004] The eMBMS service layer should support regulatory mandates typically supported by TV Content Providers (blackouts, emergency alerts, etc.).

[CPR-7.2.3-005] The eMBMS service layer should support interactivity functions typically supported by TV Content Providers (interactive services, second screen, personalization, etc.).

[CPR-7.2.3-006] The eMBMS service layer should support ad insertion use cases typically supported by TV Content Providers (targeted ad insertion, ad replacement, etc.),

[CPR-7.2.3-007] The eMBMS service layer should support encryption, security and conditional access functions typically supported by TV Content Providers.

[CPR-7.2.3-008] The eMBMS service layer should support efficient concurrent delivery of multiple application components (TV program application signalling, statistical multiplexing, etc.).

[CPR-7.2.3-009] The eMBMS service layer should support random access and channel change times comparable to existing HD TV programs.

[CPR-7.2.3-010] The eMBMS service layer should support program content delivery over broadcast only, unicast only and combinations of the two.

[CPR-7.2.3-011] The eMBMS service layer should support delivery of real-time and non-real-time content. 

[CPR-7.2.3-012] The eMBMS service layer should enable extensibility and forward-compatibility to new requirements, formats, codecs and other functions to the extent possible. 

[CPR-7.2.3-013] An eMBMS transport layer should be able to transport TV service streams formatted not compliant to 3GPP standards. 
[CPR-7.2.3-014] A UE should be able to access an eMBMS transport session with the support of only transport metadata.

[CPR-7.2.3-015] An eMBMS system should be able to be initiated by a UE with sufficient metadata provided by a mechanism other than User Service Description for non 3GPP transport services.
7.2.4
RAN sharing
[CPR-7.2.4-001] A participating eMBMS-enabled RAN shall be capable of distributing the content including both free-to-air content and subscribed content in conjunction with other participating eMBMS-enabled RANs.

 [CPR-7.2.4-002] The hosting eMBMS-enabled RAN network provider shall be able to manage the shared eMBMS network to each of the participating MNOs.
[CPR-7.2.4-003] Each RAN provider shall report events supporting the accounting of network resource usage separately for each Participating MNO. This includes:

· Start of service in the shared eMBMS network for a UE of the Participating MNO
· End of service in the shared eMBMS network for a UE of the Participating MNO
7.2.5
Charging
[CPR-7.2.5-001] The 3GPP network shall not collect charging data on individual subscribers for FTA. 
[CPR-7.2.5-002] The 3GPP network shall provide mechanisms to collect charging data on a per subscriber basis indicating at least, but not restricted to, the program viewed, time and duration, the recipients of the programs are subscribers of the MNO or are roaming subscribers of other MNOs.
7.2.6
Wide area support

[CPR-7.2.6-001] The eMBMS network shall be able to support designated coverage area roughly equal to that of DTT coverage.
7.2.7
Capability exposure
[CPR-7.2.7-001] The 3GPP system shall be able to support an MNO offering on-demand broadcast availability to MNO/OTT provider’s TV program.

 [CPR-7.2.7-002] Subject to MNO and 3rd OTT party agreement, to enable the MNO to evaluate the impact on distribution of data transfer in the network, the 3rd OTT party shall be able to indicate to the MNO the desired media format information: the volume of the data traffic expected to be broadcasted in this geographic area, indication whether the streaming content can be accessed when the mobile users moves out/in of broadcast coverage area, indication whether the streaming content can be cached in the MNO network, association information among users i.e. user information, expected media content information, device information and group information of TV program and the timing relationship information of different media content.

[CPR-7.2.7-003] The 3GPP network shall be able to allow MNO to inform the result (e.g., selected media format information, mode of content delivery (broadcast only, broadcast/unicast fallback support, MooD), QoE of content delivery, cached content indication) of delivery to 3rd party.
7.2.8
Fix reception for TV program

[CPR.5.7.8-001]The 3GPP network shall allow a UE to receive a broadcast TV content using existing TV antenna equipment.
***** END OF CHANGES *****
�Avoid confusion between 3GPP service and application. Here TV program is a application, not a 3GPP service. This change applies globally.


�eMBMS network includes uplink access, the intention here is to support DL broadcasting only.


�Clarify the meaning of coverage.


�LTE based is redundant, suggest to remove


�LTE based is redundant. Suggest to remove. 


�Redundant text, suggest to remove


�Move to general requirement clause 7.1


�Rewording to make it clear


�Merge [PR-5.6.5-003],[PR-5.6.5-004],[PR-5.6.5-005] with [PR-5.6.5-002]


�Suggest to move it into general requirement clause7.1


�Suggest to move it into general requirement clause 7.1


�make the ‘coverage’meaning more clear


�Typo correction


�Typo correction


�Suggest to move requirements [PR-5.1.5-001],[PR-5.8.5-001],[PR-5.8.5-003], [PR-5.8.5-004], [PR-5.10.5-002], [PR-5.12.5-001] and [PR-5.12.5-002] to general requirement clause 7.1


�It is not a 3GPP service, it is application level service. Rewording to make it clear.


�It is TV program content delivery, not the service delivery


�Combine [PR-5.5.5-001 with [PR-5.5.5-002] since those 2 requirements emphasize participating eMBMS-enabled RAN networks sharing rather than the delivered content type. The reception of FTA content is covered by [CPR-7.2.3-002]


�Rewording the requirement text


�To be consistent. Use ‘participating MNO’ term globally.


�rewording


�Suggest to move it into general requirement clause 7.1


�Merge [CPR-7.27-004],[CPR-7.2.7-004] with [CPR-7.2.7-002]. Those information is expected to be exchanged from OTT party to MNO.


�This is a 3GPP network requirement, not a requirement of MNO.


�eMBMS network includes uplink access, the intention here is to support DL broadcasting only.





