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1	Impacts
{For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study}
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	X
	X
	X
	X
	

	No
	
	
	
	
	

	Don't know
	
	
	
	
	



2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a …

	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item



2.2	Parent Work Item

	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	N/A
	
	
	



2.3	Other related Work Items and dependencies

	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	N/A
	
	



Dependency on non-3GPP (draft) specification:
3	Justification
[bookmark: _Hlk84249373][bookmark: _Hlk84247033][bookmark: _Hlk84248305]The proliferation of mobile broadband networks is increasingly making the devices like smartphones as the preferred choice for content consumption. However, with the growth in content consumption, especially video consumption, via cellular networks, the load on available cellular spectrum has also increased leading to congestion in cellular networks.
The non-3GPP satellite networks (NTN) and non-3GPP Digital Terrestrial Broadcasting Technology networks (DTT) might help in reducing the load on the cellular spectrum/network if some of the content delivery (video data) is offloaded onto them. This may efficiently be done through interworking or convergence of NTN and DTT networks with 5GS.
Advantages of using Non-3GPP Satellite Broadcasting Technologies for Multicast/Broadcast delivery in 5GS
· In 3GPP, the usage of NTN is already being considered as a means of providing coverage enhancement for terrestrial networks. They are being proposed to be used both for access as well as backhaul connectivity.
· Services such as Firmware-Over-The-Air (FOTA) might be delivered very efficiently via satellite broadcast due to the pervasive coverage provided by them. The satellite-based delivery may be cost effective too. Apparently, there is no plan in 3GPP as yet to issue standards for satellite multicast/broadcast for services like FOTA until Release 3GPP 18.
· Non-3GPP satellite multicast/broadcast systems (both open-standard and proprietary) have existed for some time, and it may not be necessary to wait for a 3GPP satellite broadcast system to be standardized in NTN, before other 5G 3GPP systems can roam to them.  3GPP can play an enabling role in the process (of standardization) by standardizing the roaming interfaces while remaining agnostic towards the air interface.
Advantages of using Non-3GPP Digital Terrestrial Broadcasting Technologies (DTT)
· They also provide support for large coverage areas, which might be quite useful for service delivery in rural areas and sparsely populated areas.
· Many of the Non-3GPP DTTs provide high spectral efficiency supporting higher order modulation and coding schemes, e.g., Advanced Television Systems Committee 3.0 (ATSC3) standard supports 1024-QAM.
· [bookmark: _Hlk84248526]Improved mobility handling due to support for large coverage areas and SFNs 
Convergence of Cellular and Non-3GPP Digital Terrestrial Broadcast Network (DTT)/Non-3GPP Satellite Broadcasting Technologies would 
· Reduce load on Cellular Network through efficient offloading
· Enable creation of ‘best connected’ hybrid broadcast network.  Higher throughput payload could be broadcast over terrestrial networks and lower throughput, but critical payloads broadcast over the satellite network. 
· Enhance the device ecosystems of both cellular and broadcast networks by leveraging the scales of cellular devices
· Improve resource utilization across non-3GPP NTN/DTT and 3GPP 5G NG-RAN
· Open up new business opportunities through interfacing of 5GS with the legacy and new broadcasting networks. As an example, ATSC3 is deployed in USA, Korea & DVB-T2 is deployed in 144 countries world-wide. There can be improved monetization of these networks through convergence with 5GS.
· The 5G system architecture has already been defined with a converged core network integrating non-3GPP access networks such as WLANs and wireline access for unicast communication. It may therefore be appropriate to extend this capability to wide area multicast/broadcast communication too, including satellite networks, and integrate the non-3GPP multicast and broadcast networks within the 5G system.
4	Objective
[bookmark: _Hlk84249264]This study item aims to investigate the interworking of non-3GPP satellite networks and non-3GPP Digital Terrestrial Broadcasting Technologies with 5GS. Specifically, the study item would undertake the following (work) tasks:
WT_#1. Identification of Reference Multicast/Broadcast Scenarios for NTN/non-3GPP DTT and 5GS interworking
WT_#2. Identification of Key Issues for interworking between NTN/non-3GPP DTT and 5GS
WT_#3. Identification of mechanisms for implementation of the interworking and resolution of the key issues
WT_#4. Evaluation of the proposed mechanisms
WT_#5. Architectural modifications in the 5G System
a. Modifications required in the Core Network
b. Modifications required in the Access Network
c. Modifications required in the UICC APPs and ME
TU estimates and dependencies

	Work Task ID
	TU Estimate
(Study)
	TU Estimate
(Normative)
	RAN Dependency
(Yes/No/Maybe) 
	Inter Work Tasks Dependency 


	WT#1
	0.5
	
	May be
	WT#1 is self-contained

	WT#2
	1
	
	May be
	WT#2 is self-contained

	WT#3
	3
	
	May be
	WT#3 is dependent on WT#1 and WT#2

	WT#4
	2
	
	May be
	WT#4 is dependent on WT#3

	WT#5
	1.5
	
	May be
	WT#5 is dependent on WT#3 and WT#4

	WT#5.1
	0.5
	
	
	

	WT#5.2
	0.5
	
	
	

	WT#5.3
	0.5
	
	
	



Total TU estimates for the study phase: 8
Total TU estimates for the normative phase: 0
Total TU estimates: N + M = 8
5	Expected Output and Time scale
	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur
	Remarks

	External TR
	23.xyz
	Study on Interworking of non-3GPP multicast and broadcast networks with the 3GPP 5GS
	TBD
	TBD
	
Saha, Anindya, Saankhya Labs, anindya@saankhyalabs.com
Jha, Pranav, IIT Bombay, pranavjha@ee.iitb.ac.in 

	Tasks for the Secondary Rapporteur is TBD






	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	NA
	
	
	



6	Work item Rapporteur(s)
Saha, Anindya, Saankhya Labs, anindya@saankhyalabs.com
Jha, Pranav, IIT Bombay, pranavjha@ee.iitb.ac.in: Tasks for the secondary Rapporteur is <TBD> 


7	Work item leadership
SA2
8	Aspects that involve other WGs

None Identified Yet

9	Supporting Individual Members

	Supporting IM name

	Saankhya Labs

	Ligado Networks

	ONE Media 3.0

	Fraunhofer IIS

	CEWiT

	Tejas Networks

	IIT Bombay

	IIT Kanpur

	IIT Madras

	IIT Hyderabad

	IIT Kharagpur




