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1. Motivation
1.1	Requirements for 3GPP support for Linear TV
When EnTV was introduced in Rel-14, the main goals were to enable enhancements to MBMS system for Linear TV. That meant:
1. Support of Broadcast spectrum (e.g., UHF) 
2. No unicast traffic. Downlink only broadcast traffic.
3. Delivery of linear content (e.g., TV)
4. Dedicated broadcast infrastructure which can be high power high tower (HPHT)
This is what is also referred to as Terrestrial Broadcast.
During Rel-16, RAN WGs studied 5G requirements for terrestrial broadcast, and met those requirements with Rel-16 LTE-based 5G Broadcast work (Rel-16 EnTV). See for instance TR 36.776.
Some major impacts include:
· Large Range and High mobility
-	Achieved by New numerology with 100/200/300us Cyclic Prefix for up to 100km radius and 250km/h speed
-	More broadcast capacity
-	Achieved by Supporting dedicated broadcast network with 100% eMBMS carrier allocation
-	More deployment flexibility
-	Enhancements for rooftop reception enable a single network for mobile and fixed devices.
-	Better efficiency
-	New subframe was designed to reduce overhead in dedicated broadcast transmissions
It is important to note that Rel-16 EnTV radio design meets 5G Broadcast requirements. 

1.2	Limitations for NR MBS
On the other hand, NR MBS has been optimized for more localized scenarios, and for a better coexistence with unicast traffic. In fact, this led to some decisions like:
-	No large-scale MB-SFN
-	MBS is enabled per RAN node. 
-	Some features geared towards multicast traffic like unicast/multicast switching at RAN. 
-	Some optimizations that rely on UE signalling/feedback. 
Although this design is beneficial in many scenarios, it  does not fulfil all the use cases of the Linear TV use case, that is meant for large regions, no unicast, no uplink, HPHT support, etc.
Meeting all the 5G Broadcast TV requirements according to TR 38.913, TR 36.776 in NR would require a major radio redesign of NR MBS.
1.3	A case for Rel-16 EnTV connected to 5GC
As concluded in the previous section, support of 5G Broadcast TV requirements would require RAN WGs to study and specify a major redesign of NR MBS to basically achieve what is already supported by Rel-16 EnTV in RAN.
Hence, do not embark in any major redesign of terrestrial broadcast in 3GPP for Rel-18; for future releases, if desired, 3GPP could look at the fundamental techniques missing from 5G broadcast in a long studyOn the other hand, 5GC support of broadcast already supports some of the key aspects that are necessary for 5G Broadcast TV, namely:
-	Support of transport only broadcast traffic
-	Support of 5G multimedia system. 
Also, 5GC provides a single path to further enhancements and evolution in the near future (as opposed to requiring evolution of both 5GC and EPC). 
Therefore, it is proposed to study system architecture enhancements to enable Rel-16 EnTV connected to 5GC MBS for 5G Broadcast TV support. 

2. Proposal

	Proposal 1: To study system architecture enhancements to enable Rel-16 EnTV connected to 5GC MBS for 5G Broadcast TV support.
Proposal 2: It is proposed to include this objective in rel.18 MBS enhancements study



Annex A: Possible solution(s)
In order to provide some sense of feasibility of such approach, here are listed two possible solution frameworks that could be taken.
A.1 5GC MBS Interworking Rel-16 EnTV with no RAN Impacts 
Figure A.1-1 shows the schematic for 5GC MBS Interworking Rel-16 EnTV with no RAN Impacts


Figure A.1-1: 5GC MBS Interworking Rel-16 EnTV with no RAN Impacts
The following high-level impacts are identified for this Solution Framework:
· In 5G Service Layer:
· As defined in Rel-17 with potential further optimizations for 5G Broadcast TV (SA4)
· In 5G Core Transport Layer:
· Based on Rel-17 5G MBS System Architecture with following impacts:
· MB-UPF:
· Support of M1 for user plane interface with EnTV RAN.
· MB-SMF:
· Incorporate Control Plane messages for M3 signalling (via AMF)
· AMF:
· Support of M3 for control plane interface with EnTV RAN.
· In enTV RAN:
· No impacts
A.2 5GC Interworking with Rel-16 EnTV with N2/N3
Figure A.2-1 shows the schematic for 5GC Interworking with Rel-16 EnTV with N2/N3.


Figure A.2-1: 5GC Interworking with Rel-16 EnTV with N2/N3.
The following high-level impacts are identified for this Solution Framework:
· In 5G Service Layer:
· As defined in Rel-17 with potential further optimizations for 5G Broadcast TV (SA4)
· In 5G Core Transport Layer:
· Based on Rel-17 5G MBS System Architecture.
· N2/N3 interface to NG-RAN to consider Rel-16 enTV radio with potential impacts to support large scale MB-SFN.
· In EnTV RAN:
· Support NG-RAN with enTV radio. 
· Support large scale MB-SFN RAN architecture considering the CU/DU split architecture.  
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