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Abstract: This paper proposes 3GPP network supports concurrent broadcast delivery of TV programs with different resolution.
***** BEGIN CHANGE *****
x.1
Concurrent TV content delivery with different resolution
x.1.1
Description
Considering each OTT provider offers many live TV programs with different resolution (UHD, Full HD, HD,etc) in the same timeline, there are many OTT providers offering live TV programs with different resolution at the same time too. User accesses to different resolution of the TV program in term of user’s preference, terminal’s display capability and user’s OTT subscription. Within a geographic region, several different live TV programs with different resolution are consumed by different user groups in parallel. UHD TV program requires much higher bandwidth than HD TV program. it is expected that those concurrent live TV programs with different resolution can be delivered via broadcasted mode in a efficient manner in term of radio resource usage. 3GPP network can take required bandwidth demand of TV program, number of TV programs, number of viewers, viewer’s location, available network broadcast capacity and broadcast coverage information, etc into consideration to fulfil user experience and utilize network capacity efficiently.
x.1.2
Pre-conditions
OTT provider X offers 2 live UHD programs, 20 live FHD programs and 30 live HD programs. OTT provider Y offers 1 live UHD program, 20 live FHD programs and 40 live HD programs.
x.1.3
Service Flows
In a residence community at night, 1 live UHD programs, 5 live FHD programs and 10 live HD programs of OTT provider X and 1 live UHD program, 3 live FHD programs and 10 live HD programs of OTT provider Y are viewed by many user at the same time. Per agreement between MNO and OTT provider X and Y, also taking required bandwidth of each TV program, number of TV program, available network broadcast capacity, number of viewer of each TV program, location of viewer, broadcast coverage information and MNO’s policy, etc into consideration, 3GPP network decides to deliver 1 live UHD program, 5 live FHD programs and 10 live HD programs of OTT provider X and 1 live UHD program, 3 live FHD programs and 10 live HD programs of OTT provider Y using broadcast mode simultaneously. One delivery example is showed in figure 1. 
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Figure 1: Concurrent TV programs with different resolution broadcast delivery example
2 UHD TV programs are carried over one physical broadcast channel, 8 FHD TV programs are carried over physical broadcast channel 2. 20 HD are carried over physical broadcast channel 3. 

The rest of live TV programs of both OTT provider X and Y are delivered with unicast mode.

x.1.4
Post-conditions

Different resolution of live TV program of OTT provider X and Y are concurrent broadcasted by the 3GPP network in a efficient way in term of radio resource usage. 

The broadcasted live programs with different resolution are received by the different UE simultaneously and viewed by the users.
The non-broadcasted live program with different resolution are received by the UE and presented to the user.
x.1.5
Potential Requirements
The 3GPP network shall be able to support broadcast of different live TV programs with different resolution simultaneously in a efficient way in term of radio resource usage. 
The 3GPP network shall be able to determine the broadcasted live TV channel content considering following criteria:
· Bandwidth required by each TV program

· Number of TV program

· number of viewer of live TV program

· The location of viewer

· available network broadcast capacity

· broadcast coverage information

· MNO’s policy
***** END of CHANGE *****
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