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5
Key Issues

5.A
Key Issue #A: Multicast/Broadcast functionality in 5GS and RAN
5.A.1
Description

Rel-15 and Rel-16 5GS only support unicast transport over the air. In order to include multicast/broadcast transport to 5GS, the initial key issue is to study which functionality needs to be supported and which network function supports the identified functionality. 

In particular, it should be studied:

- 
Missing functionality from current overall 5G system to support multicast/broadcast transport support.
-
Existing functionliaty that needs to be enhanced for multicast/broadcast transport support.  
-
Functional split between RAN and 5GC of newly identified functions for multicast/broadcast transport support. 

-
Whether the current NFs defined in 5GC can support the newly identified functions for mutlicst/broadcast transport support, or new NFs needs to be defined. 
System architecture solutions for this key issue should identify:

· Functional split between NFs in 5GC and between 5GC and RAN. 
· Overall end-to-end multicast/broadcast transport model.

· How a multicast tree is defined.  

· How RAN joins a multicast tree. 
5.B
Key Issue #B: Different QoS level support for Multicast/Broadcast flows 

5.B.1
Description

For Objective A, the system shall provide an efficient transport of multicast/broadcast flows for a variety of multicast/broadcast services and use cases: e.g., ad-hoc multicast/broadcast streams, transparent IPv4/IPv6 multicast delivery, broadcast ethernet, IPTV, software delivery over wireless, group communications and broadcast/multicast IoT applications, V2X applications, public safety.
All these different services have potentially different QoS requirements.
It should be identified, for each relevant service, which QoS is required, including packet error rate, delay budget, MBR or GBR.

Solutions should:

- 
Provide a means to support the identified QoS levels. 

-
Identify which NF determines the QoS of a multicast/broadcast flow. 

-
Which entity enforces the required QoS and how. 

-
Negotiation of QoS between an AF and the network.

-
Configuration of the UE, potentially dependent on QoS for the multicast/broadcast flow.  
5.C
Key Issue #C: Efficient Switch between Multicast/Broadcast and Unicast delivery 

5.C.1
Description 
This Key issue applies to Objective A only.

Dependent on the number of devices receiving a specific multicast/broadcast flow, their location, and RAN considerations (e.g. SINR, etc), it may be more or less efficient to deliver a multicast/unicast flow over multicast/broadcast or via unicast. 

The system shall be able to:

- 
Determine, per UE and per multicast/broadcast flow, whether it is more efficient to deliver a multicast/unicast flow over multicast/broadcast or unicast. 
-
Switch in an efficient manner, between multicast/broadcast delivery and unicast delivery. It shall be possible to switch between the two without any packet loss. 
5.D
Key Issue #D: Support of Legacy LTE radio for 5G Broadcast TV Video and Radio Services
5.D.1
Description
This Key issue applies to Objective B only.

RAN has agreed that 5G broadcast for TV is LTE based, as shown on the RAN SID RP-181342 [X] and TR 36.776 [Y], and later on the corresponding WID RP 190732 [Z]. 
The system should also support all functionality supported for eMBMS enhancements for TV as defined in TS 23.246 [ZZ], in particular:

· Shared broadcast services amongst multiple providers (Shared MBMS Networks)
· Allow Video/TV/Radio services to devices with no subscription (e.g., Free to air TV) or with 3rd party content provider subscription only.

· Provision/service to receive-only devices such as fixed TVs or vehicular receivers.

· Provision/Service to Receive-only mode with independent unicast, where independent unicast may be over E-UTRAN or NR.

In order to be consistent with RAN conclusion, the solution shall focus only on E-UTRAN support. No to minimal RAN impact is assumed, as RAN WGs will not work on RAN changes for E-UTRAN beyond what is already in RP-190732 [Z].

Given that the 5G solution should provide the same functionality supported in TS 23.246 for broadcast TV and radio to support legacy LTE radio, the solution should define all necessary procedures, including:

-
MBMS session start/end,

-
MBMS session update,

-
MBMS delivery

-
Service Announcement. 
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