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Abstract: This pCR introduces a new use case on Metaverse services and overloading the network in the context of an AR augmented entertainment theme park.
1. Introduction
This pCR introduces a new use case on Entertainment Theme Park. The purpose of the use case is to explore the requirements of a 'virtual venue.'
2. Reason for Change
To provide a new use case of metaverse Entertainment Theme Park.
Here is the basis of the calculation for the user density in Disneyland:
https://www.parksavers.com/disneyland-acres-how-big-is-disneyland/  500 acres => disneyland
https://disneynews.us/disney-parks-attendance/ => 119,000 visitors per day (2019)
500 acres = 2.023 km2
User density = 119,000 / 2.023 km2 = 58824 visitor / km2
3. Proposal
It is proposed to agree the following changes to 3GPP TR 22.856 v.0.3.0.

FIRST CHANGE
[bookmark: _Toc355779205][bookmark: _Toc354586743][bookmark: _Toc354590102]5.X	Use case of Localized Mobile Metaverse Overload
5.X.1	Description
The mobile metaverse offering a location related service experience may reach its limits, as significant resource intensive communication is required to support uplink sensor data and downlink media for each user. In a crowded environment, such as an amusement park, users may want to experience augmented reality in their local environment.
In this use case, Remarkable Land is a huge theme park in a city. This theme park has been in operation for several decades. The attractions (roller coasters, etc.) are no longer 'new' or 'state of the art.' In order to increase interest for visitors without upgrading the attractions, the owners now provide extensive virtual content for each location in the park. This allows customers to enjoy and experience the theme park’s thrilling rides in exciting new ways and to share the park with all sorts of animated characters and decoration. 
[image: ]
Figure 5.X.1-1: A theme park that offers localized metaverse services
Visitors can select the type of experience they wish. If they do not buy the premium content they can still enjoy the 'brick and mortar' rides, and conditionally (that is, if there is no congestion,) also the premium content. Paid premium users (i.e. users who have purchased tickets to experience special augmented content) can enjoy the premium content at any time, even if there is congestion. 
There is general content that is provided to all visitors, for example, AR public safety messages and announcements. This class of content needs to be delivered very efficiently so it does not produce congestion, but it is not highly interactive or personalized for the specific viewer. This content still perfectly fits the context in which it is displayed, e.g. at the entrance to buildings or along a pathway.
In Disneyland in Anaheim, USA in 2019, there were an average of 119,000 visitors a day. The park has 2.023 km2 surface area. The resulting user density is 58,824 visitors per km2. 
This use case considers how the 5GS can reasonably provide localized mobile metaverse services (AR that fits the location) even in high user density conditions. We will consider three aspects.
1.	Support for AR content as a Premium Experience
2.	Support for AR content that is available after waiting in a virtual queue
3.	Support for AR content communicated by mass distribution
Attributions for Figure 5.X.1-1.
	The amusement park icon is available given creative commons license from thenounproject.com:
	Amusement park - Created by Lars Meiertoberens from Noun Project
AR User, per creative commons.
The amusement park image is available at:
	Amusement park image - Parque Salitre - Amusement park - Wikipedia: https://en.wikipedia.org/wiki/Amusement_park#/media/File:Parque_Salitre.JPG as per creative commons license.



5.X.2	Pre-conditions
Ajay and Vijay also have subscriptions with the operator to receive XR multimedia communication service. They both have a mobile subscription to the local operator, Salvo Net. 
Ajay has a premium ticket to the amusement park. Vijay has a normal ticket.
Remarkable Land offers mobile metaverse services to the park visitors by means of communication services from Salvo Net. They have arranged a specific network slice to suit their localized mobile metaverse services. 
In this use case we do not assume that all content is 'all or nothing', that is, either one buys a premium ticket and gets the content, or one does not get any premium content at all. If there is sufficient capacity in the theme park, anyone can access the premium content. This ensure that the park will fill up every day! The availability of 'premium experiences' after a waiting interval gives an incentive to those who visit on weekdays, when there is bad weather, etc.
5.X.3	Service Flows 
1. Support for premium content for premium users
1.1	Ajay activates his XR glasses and other required devices to enter theme park. The device registers and access the slice to use the theme park. Ajay must look at his ticket, which includes relevant data to the Remarkable Land local mobile metaverse service. Ajay enters the theme park as a premium user.
1.2	Vijay does the same, but with a normal ticket. He enters as a normal user.
1.3	Both Ajay and Vijay enjoy the rides and exploring the park. Early in the morning, there are no crowds, so they see the same premium content: a crowd of dancing fairies on a virtual rainbow over the park!
1.4	Multiple users enter the park – making the slice congested. It is important to note that the congestion may be in the RAN or the CN or both. 
1.5	The theme park localized metaverse application services implement forms of congestion avoidance in order to ensure that premium users always get premium content, and as many users as possible can enjoy these services if there is no slice congestion. 
	During the period of congestion, no more tickets are sold for premium services, but this measure alone could prove insufficient to prevent congestion. The mobile metaverse server may request that Salvo Net prevent further users to register with or access the slice.
1.6	As long as the slice is congested few, possibly no, normal users will be able to access the premium content. It is even possible that SalvoNet will have to preempt service for normal users to free up resources for premium users.
1.7	After some time the slice congestion has reduced. The theme park metaverse application server requests the operator to continue allowing users to register and access the slice that supports premium content.
2. Support for premium content by means of a virtual queue
2.1	The amusement park network slice is 'congested' and there is limited access to premium content. Vijay wants to view the premium content and is willing to wait. Through interaction with the Remarkable Land localized mobile metaverse service, Vijay indicates that he has joined the queue for a specific location-related mobile metaverse service.
2.2	 The mobile metaverse server requests the exposed functionality of Salvo Net to grant Vijay access to the slice for a particular interval of time, based on expiration of a queue, dependant upon sufficient resources in the network. 
NOTE:	The description of 'temporary service registration based on queuing and available resources' in 2.2 does not assume any specific technical approach to support it. 
2.3	Once Vijay has waited long enough, he has an opportunity to view the premium content. Once that service concludes, Vijay returns to service as a 'normal' user in all respects.
2.4	If the park is extremely crowded, then the Remarkable Land mobile metaverse server may not be able to deliver premium services even to premium customers. In this case, the mobile metaverse server can request to Salvo Net by means of exposed functionality that even the premium users can use a virtual queue to wait for and eventually enjoy premium content.
3. Support for mass distribution of AR content
3.1	The amusement park network slice is 'congested' and there is limited access to premium content. Still, in any case there is 'general content' that must be delivered to all visitors. This includes public safety announcement, so Remarkable Land considers the delivery of general content to park visitors crucial to support at all times.
3.2	The amusement park's mobile metaverse service requests exposed functionality of Salvo Net to deliver AR content to all visitors by means of efficient multicast or broadcast transmission, even though the density of visitors is very high (e.g. 60,000 per km2).
3.3	Salvo Net distributes the AR content as requested efficiently and avoiding as much as possible further congestion of the amusement park network slice.
 5.X.4	Post-conditions
It is possible for normal users as well as premium users to enjoy premium content if the park is not crowded. A premium user will enjoy premium content at all times, even when there are crowds and congestion in the amusement park network slice.
As a result of support for premium content by means of a virtual queue, even when there is congestion, a user may 'wait in line' for their turn. This allows users to enjoy premium content once the opportunity to grant them resources arises. In an extreme situation, where even premium services for premium users cannot be supported due to congestion, the same queue mechanism can be provided to allow premium users to eventually have an opportunity to obtain the service they request.
As a result of support for mass distribution of AR content is delivered to all users in the park efficiently, even though there is very high user density.
Different mobile metaverse services are delivered to the user simultaneously, i.e. it is not necessary to deliver only one XR content at the same time. It is therefore necessary to ensure that different mobile metaverse servers can synchronize their delivery of content to prevent clashes in the presentation to the user. This is even more important if there are different mobile metaverse servers that produce different components of multi-modal media that must be delivered to one or more users.
5.X.5	Existing features partly or fully covering the use case functionality
The 5G system provides extensive support for mobile broadband communication and multicast and broadcast services.
The 5G system provides a means by which resources can be dedicated to multicast and broadcast services, so that these resources are dedicated, and do not diminish when the network is congested.
The 5G system supports network slices to provide services according to the requirements of customers who deliver services to mobile users.
5.X.6	Potential New Requirements needed to support the use case
[PR 5.X.6-1] Subject to operator policy, the 5G system shall support mechanisms to accept or reject the slice registration based on trusted third party application service requirements. 
[PR 5.X.6-2] Subject to operator policy, the 5G system shall support mechanisms to expose functionality to a trusted third party to preempt a portion of users of a network slice, based on subscription and according trusted third party application service requirements.
NOTE: 	This functionality can prevent some "non-privileged" users to access services, while allowing others to access it in a fair (unbiased) manner. 
[PR 5.X.6-3] Subject to operator policy, the 5G system shall support mechanisms to expose functionality to a trusted third party to enable a portion of users of a network slice to continue use service despite network congestion, based on subscription and according trusted third party application service requirements. 
[PR 5.X.6-4] Subject to operator policy, the 5G system shall support mechanisms to expose functionality to a trusted third party to provide service, based on subscription policy and according to trusted third party application function requirements, to a set of users who wait their turn to receive service, despite congestion in the network, that provides functionality to queue consenting users so they can wait for a service opportunity. 
NOTE: 	From the user's perspective, this functionality provides a means of receiving service after waiting in a queue for an opportunity.  
[PR 5.X.6-5] Subject to operator policy, the 5G system shall support mechanisms to expose functionality to a trusted third party to identify subscribers that belong to a group to whom mobile metaverse media can be distributed in a resource efficient manner.
[PR 5.X.6-6] Subject to operator policy, the 5G system shall support efficient mechanisms to provide resource efficient group communication of mobile metaverse media to all group members based on trusted third party application service requirements of third party supplied mobile metaverse media.
[PR 5.X.6-7] Subject to operator policy, the 5G system shall support a mechanism to enable multiple authorized third parties to synchronize media communications from multiple service data flows delivered to one or more UEs.
[PR 5.X.6-8] The 5G system shall be able to collect charging information for support of trusted third parties to adjust policies in response to service overload.
[PR 5.X.6-9] The 5G system shall be able to collect charging information for enforcement or implementation of trusted third party requested policies that respond to overload, e.g. preempting certain users.
[PR 5.X.6-10] The 5G system shall be able to collect charging information for support of the function that allows consenting users to queue and wait for a service opportunity in a congested network.
[PR 5.X.6.11] The 5G system shall be able to collect charging information associated with third parties identifying subscribers that belong to a group to whom mobile metaverse media can be distributed.
[bookmark: _GoBack][PR 5.X.6.12] The 5G system shall be able to collect charging information associated with distribution of mobile metaverse media to a group of subscribers on behalf of an authorized third party.
END OF CHANGES
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