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	Reason for change:
	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 the available cellular spectrum has also increased. This leads to congestion in cellular networks. The increased usage of video consumption along with a host of new services such as software delivery over wireless networks, group communications, and broadcast/multicast IoT applications has created a need for their delivery to terminal equipment via multicast/broadcast services.

In order to address this need and reduce the congestion in cellular networks, the 5GS supports multicast broadcast services, as specified in TS 22.261. Though TS 22.261 identifies a set of technologies to be used for multicast broadcast services within 5GS, non-3GPP Digital Terrestrial Broadcasting Technology has not been identified currently as a technology for delivery of 5G multicast broadcast services to terminal equipment.

The interworking of non-3GPP Digital Terrestrial Broadcast Technology networks (non-3GPP DTT networks) with 5GS multicast broadcast services may bring in many advantages:
· The non-3GPP digital terrestrial broadcast technologies are purpose-built for optimum broadcast performance and provide support for large coverage areas, which would be helpful for service delivery in rural and sparsely populated areas.
· Many non-3GPP DTTs provide high spectral efficiency supporting higher-order modulation & coding schemes, e.g., Advanced Television Systems Committee 3.0 (ATSC 3) standard supports 4096-QAM.
· They support improved mobility management by virtue of having a time-interleaver, support for SFNs, and the ability to cater to large coverage areas.
· These technologies are already deployed in many countries globally, e.g., ATSC3 in the USA, Korea, DVB-T2 in 144 countries, ISDB-T in 24 countries, and therefore their (non-3GPP DTTs) usage in conjunction with 5GS may unlock new business opportunities.

Therefore, it is proposed to support the interworking of non-3GPP DTT networks (legacy as well as new) with 5G multicast broadcast services.

	
	

	Summary of change:
	Stage 1 specification to be updated to support Interworking of non-3GPP digital terrestrial broadcast networks with 5GS multicast/broadcast services.

	
	

	Consequences if not approved:
	It may not be possible to leverage non-3GPP digital terrestrial broadcast networks for multicast broadcast service delivery by the 5G system.
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Begin Change
[bookmark: _Toc45387684][bookmark: _Toc52638729][bookmark: _Toc59116814][bookmark: _Toc61885633][bookmark: _Toc91258779]6.13.2	Requirements
The following set of requirements complement the requirements listed in 3GPP TS 22.146 [7], TS 22.246 [8] and TS 22.101 [6], clause 32.
The 5G system shall support operation of downlink only broadcast/multicast over a specific geographic area (e.g. a cell sector, a cell or a group of cells).
The 5G system shall support operation of a downlink only broadcast/multicast system over a wide geographic area in a spectrally efficient manner for stationary and mobile UEs.
The 5G system shall enable the operator to reserve 0% to 100% of radio resources of one or more radio carriers for the delivery of broadcast/multicast content.
The 5G network shall allow the UE to receive content via a broadcast/multicast radio carrier while a concurrent data session is ongoing over another radio carrier.
The 5G system shall be able to support broadcast/multicast of UHD streaming video (e.g. 4K/8K UHD).
NOTE 1:	Taking into account the bandwidth needs for different streaming video resolution.
The 5G network shall allow the operator to configure and broadcast multiple quality levels (i.e. video resolutions) of broadcast/multicast content for the same user service in a stand-alone 3GPP based broadcast/multicast system.
The 5G network shall support parallel transfer of multiple quality levels (i.e. video resolutions) of broadcast/multicast content for the same user service to the same UE taking into account e.g. UE capability, radio characteristics, application information. 
The 5G system shall support parallel transfer of multiple multicast/broadcast user services to a UE.
The 5G system shall support a stand-alone multicast/broadcast network comprising of multiple cells with inter-site distances of up to 200 km. 
The 5G system shall support multicast/broadcast via a 5G satellite access network, or via a combination of a 5G satellite access network and other 5G access networks.
The 5G system shall support interworking of 5G multicast/broadcast with non-3GPP digital terrestrial broadcast networks.
NOTE 1A: 	Any impact on the non-3GPP digital terrestrial broadcast standard is out of scope of 3GPP standardization.
The 5G system shall be able to setup or modify a broadcast/multicast service area within [1s].
NOTE 2: For MCPTT related KPIs see 3GPP TS 22.179 [30], clause 6.15.
The 5G system shall be able to apply QoS, priority and pre-emption to a broadcast/multicast service area.
The 5G system shall support downlink parallel transfer of the same content, via broadcast/multicast and/or unicast, such that all receiver group members in a given area receive the media at the same time according to user perception. 
NOTE 3: In this context user perception refers to a difference in delay of typically less than 20 ms.
The 5G system shall support a mechanism to inform a media source of relevant changes in conditions in the system (e.g. capacity, failures).
The 5G system shall provide means for a media source to provide QoS requirement requests to the broadcast/multicast service.
The 5G system shall provide means for the broadcast/multicast service to inform the media source of the available QoS, including modification of available QoS characteristics and availability of the broadcast/multicast service.
The 5G system shall be able to support broadcast/multicast of voice, data and video group communication, allowing at least 800 concurrently operating groups per geographic area. 
NOTE 4: In this context "concurrently operating groups" means that the associated media streams are delivered concurrently.
The 5G system shall support delivery of the same UE-originated data in a resource-efficient manner in terms of service bit rate to UEs distributed over a large geographical area.
The 5G system shall allow a UE to request a communication service to simultaneously send data to different groups of UEs at the same time.
The 5G system shall allow different QoS policy for each group the UE communicates with.
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