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Abstract: This document describes a new use case and (possible) potential requirements, as part of the FS_PIN study.

--------------------------------------------------------Change 1 begin --------------------------- 
x.1 Dynamic creation of an on-demand PIN at home 
Nowadays, most of the operators and smartphones provide a personal hotspot service, which allows the phone to become a wifi hotspot that provides internet connections to other devices via the UE’s mobile connections. But this only provides internet connectivity to those devices while the smartphone only acts as connection gateway.  With the deployment of PIN and the support of the Mobile operators to use this as a new added value service, authorized mobile devices, such as smartphones, tablets, CPEs can be also used as a PIN gateway to dynamically create and manage an on-demand temporary PIN. This on-demand PIN willnot only provides connectivity to the devices in the proximity, but also provides more flexibility and authority to the PIN-user to manage the PIN, such as  to decide  which devices to be connected into this PIN; to manage the service and the traffic within the PIN, so on.
The PIN uses licensed spectrum as well as unlicensed spectrum, Therefore, the creation and management of this type of on-demand PIN requires the authorization and supervision from the PLMN that owns the license spectrum.  The PLMN can offer this new on-demand PIN service in certain constrained locations for authorized users with authorized devices. Although the on-demand PIN is provided and controlled by the PLMN, the authorized user of the on-demand PIN can have certain flexibility to manage this PIN, such as to decide when to create and terminate the PIN, coordinate with PLMN to authorize the devices to be allowed to access this PIN, manage the services being allowed in this  PIN, so on.  
x.1.2	Pre-conditions
Tom has a 5G home access router with a 5G subscription of operator M including additional subscription for on-demand PIN capability using mmWave spectrum 26Ghz owned by M. The 5G home access router is provided by M as authorized devices for PIN.  This 5G home access router uses 3.7Ghz frequency to connect to operator M’s 5G network and also supports connectivity with Wi-Fi and Bluetooth. This 5G access router also acts as service platform which allow user to host some authorized local applications, some of whose providers are partnering with the operator M 
Today is the game night, Tom invites his friend Mike, James and Howard to his house to try the new air-combat video game that he just bought recently.  The air-combat video game provider has partnership with the Operator M which hosts the game edge server in its network. Tom installed a local version of the game application in his home access platform in the 5G home access router.  
Mike, James and Howard bring their own wireless game consoles as well as wireless VR glasses. Mike, James’s console and VR glasses are 5G capable of supporting 26G spectrum with the subscription of operator M. Howard has the subscription of Operator A for his 5G game console and VR glasses, but the console and VR glasses support WIFI and Bluetooth.  

x.1.3	Service Flows
1. After his friends arrive, Tom turns on its PIN function in his 5G access router. This 5G router sends on-demand PIN creation authentication and authorization request to Operator M, for creating a PIN in this device for 4 hours in his house using mmWave spectrum owned by M. Per the subscription Tom bought, the maximum number of devices to be allowed in this PIN is 10, and tonight he only requires 8 devices. Because the on-demand PIN subscription which Tom bought is the basic and only allows local traffic, it means that guest devices in this PIN will not be able to access services outside the PIN.  The PIN subscription also has other restrictions, such as the PIN only allowed operating in Tom’s house and for maximum 10 hours for each time the PIN being created. 
2. After being authorized by M, this 5G access router is reconfigured by PLMN remotely, which may include getting some necessary functions downloaded from M, to be able to act as PIN gateway. 
3. When the 5G access router is ready, it starts to use and broadcast its own PIN network ID which can be assigned by M or named by Tom depended on the M’s policy.  
4. Mike and James have connected to Tom’s game night PIN before on other game nights, so their devices automatically discover and connect their 5G game consoles and VR glasses to this PIN after being authenticated &  authorized via Tom’s 5G router. It’s Howard first time to use PIN since he has no subscription of M, he has to manually select and connect his game console to “game night “  PIN using WiFi. 
5. An edge server function is created and hosted in the 5G router after the PIN is up, so everyone’s game consoles can be connected to that local game edge server application for playing locally.  Before coming to Tom’s house, James played the game at his home and his game console was connected to the game edge server in the PLMN’s cloud. After being connected to “game night” PIN, Tom’s connection with the game edge server is relocated to the local game edge server in the “game night” PIN. Within this PIN, Tom, Mike, James’s game consoles and VR glasses can communicate with each other using D2D with the mmWave spectrum, while Howard’s console can communicate with others’ consoles via the connection to Tom’s 5G access router using WiFi first. 
6. Tom’s 5G access router monitors and controls the communication of those devices in “game night” PIN based on the policy from M, also may coordinate with M for some necessary network managements, such as interference management. 
7. All the gaming content being exchanged between these players is conveyed locally, only the game status information can be conveyed back to the central game server in the cloud via the local game function in Tom’s 5G router. 
       

x.1.4	Post-conditions
[bookmark: _Toc355779209][bookmark: _Toc354586747][bookmark: _Toc354590106]Tom, Mike, James and Howard play the game in Tom’s house for 3 hours. After 3 hours, Tom sends the PIN termination request to M, then the “game night” PIN is terminated. All the game consoles and VR glasses are disconnected from the PIN. 5G access route sends the charging information for this 3-hour operation of PIN. 
 
x.1.5	Existing features partly or fully covering the use case functionality

x.1.6	Potential New Requirements needed to support the use case

[PR.x.1.6-1]5G system shall be able to support  creation / termination / modification of an PIN in certain location for a period of time, based on the PLMN subscription of the PIN user, and PLMN authorization. 
Note: the above may imply some dynamic configuration, in the order of [TBD] minutes



[PR.x.1.6-2] 5G system shall be able to support the session continuity for the connection(s) between a UE and the mobile edge server supported by the PLMN, when the connection(s) to the edge server change from the PLMN 5G NW to a PIN.   
. 








