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Abstract
This document proposes a new use case for the study item FS_Resident on local control of indoor base station for UE access to a device in the local home network.

Proposal
It is proposed to include the below new use case on local control of indoor base station for UE access to a local home network device in 3GPP TR 22.858 version 0.1.0.
[bookmark: _Hlk55322397]
* * * *   First Change   * * * *
[bookmark: _Toc49711202][bookmark: _Toc48052896]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 22.261: " Service requirements for the 5G system; Stage 1".
[3]	3GPP TS 22.220: "Service requirements for Home Node B (HNB) and Home eNode B (HeNB)".
…
[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".
It is preferred that the reference to 21.905 be the first in the list.

* * * *   Second Change   * * *
5.x	Use case: local control of indoor base station connectivity for UE access to a local home network device
[bookmark: _Toc27760562][bookmark: _Toc48052897]5.x.1	Description
In many residential scenarios, indoor coverage will require deployment of multiple indoor base stations or access points. It is expected that both 3GPP RATs and non-3GPP RATs (e.g. Wi-Fi) offer wireless connectivity allowing UEs to connect to local as well as distant networks via the residential gateway, thus, as users move through the home, switching of UE connectivity between different indoor base stations/access points will be required to maintain service quality.
For certain services requiring low latency and high throughput such as playing an interactive game on a VR/AR headset, there will be a need to connect to a device within the local home network, for example a consumer product equipment like a gaming console or a set-top-box. This equipment will provide the necessary service experience such as reactiveness when computing and rendering a new AR/VR scene displayed on the VR/AR headset. In this use case, the equipment can either be a 3GPP device, a non-3GPP device or support both RATs (3GPP and non-3GPP). The gaming console is part of the local home network.
The VR/AR headset will connect to the gaming console via one of the base stations/access points connected to the residential gateway.
As a player moves around in the home, there will be a need to handover the VR/AR headset connection from one indoor base station/access point to another. Although the VR/AR headset can connect simultaneously to the Wi-Fi and to the small base station, the VR/AR headset is not able to take educated decisions on its own with regards to capabilities of alternative accesses in the home, e.g. if a candidate handover access is overloaded. However, a centralized application can distribute accesses with respect to relevant applicative parameters like VR/AR headset position and buffer level. Besides, the centralized application can know where the different players are and where they can be expected to move as the game progress.
The game application can also know the overall context for all players and can compute the best path for each UE for connecting to a particular point of access i.e. Wi-Fi or 3GPP. This application can predict and adapt access to each 3GPP RAT or non-3GPP RAT for providing the best global service experience applied to each individual player at each time. The application can also learn from individual service experience resulting from past decisions applied to input parameters to improve access decisions.
Therefore, the gaming console needs to control which particular VR/AR headset connects to a particular RAT to reach the application. To that end, the gaming console can forbid a VR/AR headset to connect to one or several points of access in order to force this VR/AR headset to connect to a specific one.
[image: ]
Figure 5.x.1-1. Local control of indoor base station for VR/AR headset access to a gaming console

[bookmark: _Toc27760563][bookmark: _Toc48052898]5.x.2	Pre-conditions
John and his game player friends each wear a 5G-enabled VR/AR headset. They love to play their favourite immersive game taking place throughout the whole house. The following pre-conditions and assumptions apply to this use case.
· Multiple indoor small base stations (3GPP RAT) are deployed in John’s home, connected to the residential gateway.
· The home is equipped with several Wi-Fi access points (non-3GPP RAT), connected to the residential gateway.
· Game players use VR/AR headsets that require low latency and high throughput.
· There is a gaming console in the home providing the expected gaming service experience such as reactiveness when computing and rendering a new AR/VR scene to be display on a VR/AR headset.
· The gaming console is connected to the local home network via the residential gateway.
· Game players VR/AR headsets can communicate with the gaming console over either of the 3GPP or non-3GPP RATs and the residential gateway.
· The game play application knows the user locations.

[bookmark: _Toc27760564][bookmark: _Toc48052899]5.x.3	Service Flows
The service flow for this use-case is as follows:
a) John launches the multi-player augmented reality game from the residential gaming console indicating multi-RAT connectivity;
b) the gaming console sends a control message to the small base station to allow to control of the connectivity from the small base station to the gaming console;
c) John and his friends start playing the game from the living-room and power their VR/AR headset on;
d) each VR/AR headset initially connects the gaming console from any indoor small base station or Wi-Fi access point e.g. John’s VR/AR headset is connected through Wi-Fi;
e) the gaming console updates the game play each time a player moves indoor and forces the AR/VR headset to connect to a point of access; and
f) when the player moves, the gaming console sends a control message to the small base station to forbid or allow a VR/AR headset to connect to the small base station to reach the gaming console.

[bookmark: _Toc27760565][bookmark: _Toc48052900]5.x.4	Post-conditions
John and his friends can move throughout the home, experiencing no latency when their VR/AR headset displays an augmented reality scene.

[bookmark: _Toc27760566][bookmark: _Toc48052901]5.x.5	Existing features partly or fully covering the use case functionality
3GPP TS 22.261 [2] clause 6.3.2.1: The 5G system shall be able to support mobility between the supported access networks (e.g. NG-RAN, WLAN, fixed broadband access network, 5G satellite access network).
3GPP TS 22.261 [2] clause 6.3.2.4: The 5G system shall support use of a home base station that supports multiple access types (e.g. 5G RAT, WLAN access, fixed broadband access).
3GPP TS 22.261 [2] clause 6.7.2: A 5G system with multiple access technologies shall be able to select the combination of access technologies to serve a UE on the basis of the targeted priority, pre-emption, QoS parameters and access technology availability.
3GPP TS 22.220 [3] clause 5.5.3: It shall be possible to support service continuity, including handover, between a H(e)NB cell and other cells and between H(e)NB cells. This includes H(e)NB cells in residential and enterprise environment.
3GPP TS 22.220 [3] clause 5.7.2: A H(e)NB subsystem shall be able to support Local IP Access in order to provide access for IP capable UEs connected via a H(e)NB subsystem (i.e. using H(e)NB radio access) to other IP capable entities in the same residential/enterprise IP network.
Editor’s Note: 3GPP TS 22.220 [3] is referred, as it is not clear whether these requirements also apply to 5G.

[bookmark: _Toc27760567][bookmark: _Toc48052902]5.x.6	Potential New Requirements needed to support the use case
[bookmark: _Hlk54944753][PR. 5.x.6-001] The 5G system shall provide means for a local home network device to enable/disable a UE to connect to a local home network device via a small base station.
[PR. 5.x.6-002] It shall be possible to authorize a UE for use in the local home network via a small base station.
Editor’s Note: The role of the 5G system and the role of the home owner for the authorization of a UE for use in the local home network is for further study.
Editor’s Note: The name of the residential gateway needs further study.
Editor’s Note: Definition of indoor small base station needs further study.
[bookmark: _Hlk55322451]* * * *   End of Changes   * * * *
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