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Abstract: This use case for the FS_PALS study considers support for large numbers of users of a localized media service, benefiting from multicast and broadcast support.
Discussion
Localized services will be offered in networks where services will benefit from 5G multicast and broadcast services. As discussed in the FS_VIAPA study [TR 22.8xx], network services provided to customers gathered in local spaces such as sports events, concerts or other performing arts will include broadcast and multicast data delivery. Wherever content is needed simultaneously by a large audience, the resource efficient approach is to make employ multicast and broadcast mechanisms. Here are a number of example scenarios that illustrate the benefits:
	Host Network/LADN
	Services

	Sports (stadium), Concert Hall
	Entertainment, Information, Advertisements

	School
	Educational services

	Hospital
	Positioning

	Office / Campus
	Authorized Communication services

	Private industry
	Surveillance

	Mall
	Commercial Advertisements

	Airport/Railway
	Infotainment

	
	


The reason that this is a topic for FS_PALS is that in each of these scenarios, the network and even the venue could be temporary. A sports event or concert may occur where there are no pre-existing facilities or infrastructure. Schools may need to relocate due to a natural disaster or instruction may occur on a ‘field trip.’ Hospitals may need to expand in a crisis situation. Workers may need to use temporary facilities or gather for a conference. Industrial facilities may require network communication only on demand, for example to increase surveillance during construction of a sensitive facility where normal physical access restrictions are not in place. A ‘Mall’ could refer to a periodic trade fair or market. Some transit hubs may require additional network services, e.g. due to extreme weather or other crisis in which many travellers are stranded in the port or station.
Support for broadcast and multicast in a stadium is elaborated as a scenario and clear example of the value and implications.
Revision history
r1	in response to comments by Yishan [Huawei] removed P.R5.x.6-1, as this is already supported by the system.
Proposal
It is proposed to add the following new use case to TR 22.844.
[bookmark: _Toc50122438]BEGIN CHANGE
5.x	Broadcast and Multicast Local Service Use Case
[bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc354590101]5.x.1	Description
This use case describes a local service network that provides numerous spectators with simultaneous media services in an efficient manner. As a scenario, we consider a stadium, that periodically hosts events that can benefit from multicast and broadcast services for the benefit of spectators.
[bookmark: _Toc355779205][bookmark: _Toc354586743][bookmark: _Toc354590102]5.x.2	Pre-conditions
Rajesh is big fan of Cricket and he loves watching Cricket matches in Stadium. Cricket matches are typically long e.g. about 7 hrs for one day matches and 3-4 hours for T20 matches. Rajesh looks forward to the variety of streaming videos / informative content for replays, scores and statistics that the organizers promise to provide to the spectator present. 
Rajesh has his ticket and thereby the event organizers have some information about Rajesh and can provide information to Rajesh
Commercial advertisements and other services in stadium e.g. related to food services etc. can be promoted via the communication services and may bring revenue generation options for host venue, host network and service providers.
Arrangements between the commercial advertisers and service providers in the location have been established before the event.
[bookmark: _Toc355779206][bookmark: _Toc354586744][bookmark: _Toc354590103]5.x.3	Service Flows
Rajesh avidly watches a video streamed program using broadcast services provided by his home (or serving) PLMN.
When Rajesh enters the stadium, he obtains access to the PALS network.
Rajesh’s broadcast service from his home (or serving) PLMN continues – with service continuity. While at the stadium, Rajesh continues to have access to the services in his home (or serving) PLMN, including multicast and broadcast services from his home network. 
Rajesh obtains access to the services provided in the stadium. This access includes a clear directory of services available, so that Rajesh can tune to different content. Some local services are provided using multicast and broadcast. These include different views of the play (from different perspectives), continuously updated scores and statistics and commentary by professional announcers on site. 
Both the streamed action and information may come with localized advertisement – included in the media stream as part of the content. 
The content delivery is itself may be a service for which Rajesh will be charged. This charging may take different forms: permission to access to the content or use of the content (e.g. pay per minute of use, etc.)
Since Rajesh will access streamed services for long periods of time, it is extremely important that these services can be delivered in an energy efficient manner. Otherwise, Rajesh’s UE will run out of batteries long before the exciting conclusion of the match.
[bookmark: _Toc355779207][bookmark: _Toc354586745][bookmark: _Toc354590104]
5.x.4	Post-conditions
Rajesh’s services (including multicast and broadcast services) functioned with continuity, from before he entered the stadium, even as he accessed the local service network. While at the stadium, Rajesh still was able to receive calls and access other services of his home network.
He was able to access streaming and informative services at the stadium subsequent to getting access to the local service network. The cost of these services were either included in the cost of admission, covered by advertising or arranged for separately specifically for the services and content that Rajesh accessed.
After hours of use, he had not drained his mobile device’s battery due to the excellent energy efficient delivery of service.
Rajesh is impressed with the congestion free reception of services (without lags and delays) and excellent responsive ness of network services in the stadium environment. While in the stadium, Rajesh continued to use services from his home network. As he leaves the stadium, there is a seamless transition, as these services continue, using the macro network. Rajesh returns home happily.

[bookmark: _Toc355779209][bookmark: _Toc354586747][bookmark: _Toc354590106]5.x.5	Existing features partly or fully covering the use case functionality
Support for Flexible broadcast/multicast service as per TS 22.261, clause 6.13.
22.261, 5.1.2.1
The 5G system shall support a UE with a 5G subscription roaming into a 5G Visited Mobile Network which has a roaming agreement with the UE's 5G Home Mobile Network.
The 5G system shall enable a Visited Mobile Network to provide support for services provided in the home network as well as provide services in the visited network. Whether a service is provided in the visited network or in the home network is determined on a service by service basis.
22.261 , 6.13.2
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).
22.261, 6.25.2
Subject to an agreement between the operators and service providers, operator policies and the regional or national regulatory requirements, the 5G system shall support for non-public network subscribers:
- access to subscribed PLMN services via the non-public network;
- seamless service continuity for subscribed PLMN services between a non-public network and a PLMN;
- access to selected non-public network services via a PLMN;
- seamless service continuity for non-public network services between a non-public network and a PLMN.
Service delivery and continuity of applications over unicast and multicast, as controlled by the application, as described (without naming these modes) in 22.468 GCSE_LTE, more explicitly in 23.468 and 29.468. Also related are 26.346 Multicast operation on Demand and northbound APIs  26.348 (Northbound Application Programming Interface (API) for Multimedia Broadcast/Multicast Service (MBMS) at the xMB reference point).
5.x.6	Potential New Requirements needed to support the use case
 [PR5.x.6-1]	The operator of a 5G Network Providing Access to Localized Services shall support a mechanism allowing different local service providers and content providers to disseminate their services and content over broadcast/multicast transport. This mechanism should also provide a means to include diverse content in the same transmission, e.g. to include advertisements with other content, or to include multiple content in the same media delivered to the user.
[PR5.x.6-2]	A 5G Network Providing Access to Localized Services shall provide multicast and broadcast services in an energy efficient manner to UEs receiving this service.
[PR5.x.6-3] 	A 5G Network Providing Access to Localized Services shall support resource efficient content delivery through multicast/broadcast and intelligent caching of contents at UEs.
NOTE1: 	The intent of this requirement is to effectively achieving higher resource efficiency for service delivery.
[PR5.x.6-4] 	A 5G Network Providing Access to Localized Services shall support a mechanism to provide low latency signalling for efficient delivery of content to the UE. 
NOTE2:	Signalling may include many operations including session management and radio communication.
[PR5.x.6-5]	Subject to operator policy, a 5G Network Providing Access to Localized Services shall be able to prioritize specific services for local access over home routed access, even if the same service is available in both networks.
NOTE3: 	This requirement differs from the text in 22.261, 6.18 “In the event of the same service being offered by multiple operators, unless directed by the home operator's network, the UE shall be prioritized to receive subscribed services from the home operator's network.” This is intended to permit low latency access to certain content and services in the PALS network.
END CHANGE
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