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Abstract
This document proposes a new use case for the study item FS_PIN, it is an enhanced version of a new usecase (S1-210013) being proposed for FS_Resident on local control of premises radio access stations connectivity of UEs access to a device in a customer premises network.

Proposal
The usecase in S1-210013 is regarding individuals playing AR/VR game in a house and using PRAS and WLAN AP as access mechanisms to the Customer Premises Network (CPN).  This document enhances that use case with the following:
· PRA and WLAN AP provide access to the CPN, A PIN Element can also provide a means to access the CPN.  Infact throughout PIN TR PIN Elements provide access to the CPN, see usecase “5.2 Positioning with VR and AR” where the same scenario is described however the game is limited to the living room and not the whole house.  The difference being in the PIN usecase only PIN Elements are used, in S1-210013 PRAS and WLAN AP are used.  The current definition in 3GPP 22.261 for direct device connection also allows non 3GPP access, PIN Elements communicate using direct device connections.
The other relevant material that is added, which is also missing from usecase “5.2 Positioning with VR and AR” are the KPIs for positioning. The table used to describe these potential KPIs is inline with RANGING study table but still TBD on values to be entered.  However baseline references are added to help derive those KPIs.
[bookmark: _Hlk55322397]* * * *   First Change   * * * *
[bookmark: _Toc521309603][bookmark: _Toc49943766][bookmark: _Toc56764287]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".
[3]	3GPP TS 22.101: "Service principles".
[4]	Christiane Attig, Nadine Rauh, Thomas Franke, & Josef F. Krems (May 2017) "System Latency Guidelines Then and Now – is Zero Latency Really Considered Necessary?
https://www.researchgate.net/publication/317801643_System_Latency_Guidelines_Then_and_Now_-_Is_Zero_Latency_Really_Considered_Necessary/link/5ae18fc4458515c60f662370/download
[5]	3GPP TS 22.278: "Service requirements for the Evolved Packet System (EPS); Stage 1".
[6]	3GPP TR 22.858: " Study of Enhancements for Residential 5G; Stage 1".
[7]	3GPP TS 22.115: “Service aspects; Charging and billing”.
[8]	3GPP TS 22.228: "Service requirements for the IP multimedia core network subsystem".
[x]	3GPP TS 22.858: "Study of Enhancements for Residential 5G; Stage 1".
[x1]	California Code of Regulations, Title 8, Section 3231 Stairways
	https://www.dir.ca.gov/title8/3231.html#:~:text=(1)%20The%20rise%20of%20every,furthermost%20projection%20of%20adjacent%20treads.
[x2]	2018 International Building Code
https://codes.iccsafe.org/content/IBC2018/chapter-10-means-of-egress#IBC2018_Ch10_Sec1011
[x3]	Jun-Ho Choi, Edwin Richard Galea & Won-Hwa Hong (Dec 2013) "Individual Stair Ascent and Descent Walk Speeds Measured in a Korean High-Rise Building https://link.springer.com/article/10.1007/s10694-013-0371-4#:~:text=The%20average%20stair%20walk%20speed,s%20to%201.7%20m%2Fs.
[x4]	Tobias Kretz, Anna Gr¨unebohm, Andreas Kessel, Hubert Kl ¨upfel, Tim Meyer-K ¨onig, and Michael Schreckenberg (Sept 2006) "Upstairs Walking Speed Distributions on a Long Stairway"
	https://www.researchgate.net/publication/222523107_Upstairs_walking_speed_distributions_on_a_long_stairway/link/5a8400640f7e9bda86a501a3/download
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[bookmark: _Toc521309604][bookmark: _Toc49943767][bookmark: _Toc56764288]3	Definitions and abbreviations
[bookmark: _Toc354562226][bookmark: _Toc49943768][bookmark: _Toc56764289]3.1	Definitions
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5]For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Customer Premises Network: See definition in TS 22.858 [x].
direct device connection: See definition in TS 22.261 [2].
Editor’s Note: since this term only applies between two UEs, this term needs to be adapted to apply in the context of this TR, e.g. to describe a connection between two PIN elements that are not UEs.
direct network connection: See definition in TS 22.261 [2].
Editor’s Note: since this term only applies between a UE and 5G Network, this term may need to be adapted to apply in the context of this TR, e.g. in case that PIN element with Gateway capability is not a UE.
Evolved Residential Gateway: See definition in TS 22.858 [x].
IoT device: See definition in TS 22.261 [2].
PIN Element: the basic component making up a PIN-Users Personal IoT Network.  The PIN Element maybe an IoT device, TE, MT, ME, “thing” (See sub clause 26a.1 3GPP TS 22.101 [3]) or even a complete UE.
PIN Element with Gateway Capability: can act as a gateway that provides access to and from the public operators network (fixed/mobile/cable) and a PIN.
NOTE:	A PIN Element can have both PIN management capability and Gateway Capability.
Editor’s Note:	The relationship with FS_RESIDENT Evolved Residential Gateway still needs FFS.
PIN Element with Management Capability: A PIN Element with PIN management Capability has capability to manage the PIN.
Personal IoT Network: one or more PIN Elements that communicate with each other. In context of TR 22.858 [x] is known as Customer Premises Network.
PIN-User: The PIN-User is the person who owns the PIN with respective subscriptions at one service provider.
Premises Radio Access Station: See definition in TS 22.858 [x].
Editor’s Note:	The above terms PIN Element, PIN Element with Gateway Capability, PIN Element with Management Capability where agreed at SA1#92e, they need to be applied to all usecases in this TR.  This will be via contribution to the next SA1 meeting.
[bookmark: _Toc354562228][bookmark: _Toc49943769][bookmark: _Toc56764290]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
eRG	Evolved Residential Gateway
PIN	Personal IoT Network
PRAS	Premises Radio Access Station 
[bookmark: _GoBack]UPnP	Universal Plug and Play
DNLA	Digital Living Network Alliance
* * * *   Next Change   * * * *
[bookmark: _Hlk55322451]5.x	PIN enhancement of “Use case: local control of PRASs connectivity of UEs access to a device in a CPN” as described in TR 22.858 [x].
[bookmark: _Toc27760562][bookmark: _Toc48052897]5.x.1	Description
The description in TR 22.858 [x] ] subclause 5.x.1 is enhanced by allowing VR/AR headsets to also communicate with the game console using one of more PIN elements acting as a Relay.  The VR/AR headset(s) (UE1 in Figure 5.x.1-1) has PIN Element functionality that allows it to communicate with other PIN Elements such as the game console (this is also a CPN device using terms from TR 22.858), a smart socket (PIN Element) acts as a relay providing connectivity to the game console The VR/AR headset is an endpoint.
[image: ]
Figure 5.x.1-1 Enhanced “Figure 5.x.1-1. Local control of PRASs for UE #1 to access CPN device” in TR 22.858 [x] showing PIN Element allowing UE #1 access to CPN Device
Handovers can take place between any of PRAS, AP or PIN Element. The eRG and or gaming console can additionally to the use case in TR 22.857 [x] reserve temporary access of capacity from a particular PIN element (e.g the smart socket). The AR/VR headset can simultaneously use a PIN Element (smart socket) as well as a PRAS or AP to communicate with the game console. 
As described in the TR 22.858 [x] ] subclause 5.x.1 individuals move around the house in the game, they cannot afford to get injured thus the game console has a map of the house. The most dangerous part of the house are the stairs. California building code [x1] and International Building Code [x2] for stairs are assumed in this use case to derive the necessary accuracy of position information to position the user(s) within the map.  When deriving positioning information two studies [x3], [x4] are used to determine the velocity of individuals on stairs.  Both studies show that individuals move at less than 1m/s.
[bookmark: _Toc27760563][bookmark: _Toc48052898]5.x.2	Pre-conditions
The following additional pre-conditions and assumptions apply to this use case as defined in 3GPP TS 22.858 [x]:
-	Multiple PIN elements (e.g. light bulbs, smart sockets etc) are deployed in John’s home, connected to the eRG. 

-	Game players VR/AR headsets (UE #1, UE #2) have PIN Element capability and can communicate with the gaming console using in addition PIN elements (e.g. light bulbs, smart sockets etc) acting as relays that provide connectivity to the Customer Premises Network.
[bookmark: _Toc27760564][bookmark: _Toc48052899]5.x.3	Service Flows
The following service flow items in 3GPP TR 22.858 [x] subclause 5.x.3 are enhanced:
Item c) is enhanced to allow the gaming console to additionally communicate with a PIN element that provides direct device communications connectivity.
Item e) is enhanced to allow the VR/AR headset (A PIN Element) to initially connect to the gaming console via a PIN Element.
Item f) is enhanced to allow a point of access to also include a PIN element.
[bookmark: _Toc27760565][bookmark: _Toc48052900]5.x.4	Post-conditions
See 3GPP TR 22.858 [x] subclause 5.x.4.
[bookmark: _Toc27760566][bookmark: _Toc48052901]5.x.5	Existing features partly or fully covering the use case functionality
See 3GPP TR 22.858 [x] subclause 5.x.5.
[bookmark: _Toc27760567][bookmark: _Toc48052902]5.x.6	Potential New Requirements needed to support the use case
[PR. 5.x.6-001] A Customer Premises Network can also contain PIN Elements that provide connectivity to the Customer Premises Network.
[PR. 5.x.6-002] The 5G system shall support handover and minimize disruption at service continuity between PRA and PIN element and PIN element and non 3GPP access and vice versa.
Table 5.X.6-1 – KPIs for position in home
	PIN scenario
	Position Accuracy 
(95 % confidence level)
	Availability
	Latency
	Effective Position, Coverage, NLOS/LOS, Relative UE velocity, Position interval, Number of concurrent Position operation for a UE, Number of concurrent Position operation in an area

	
	Distance Accuracy

	Direction Accuracy
	
	
	XXXX	Comment by Editor: Left this column here for the time being
	Coverage 
	NLOS/LOS
	Relative UE velocity 
	Position interval
	Number of concurrent Position operation for a UE
	Number of concurrent Position operation in an area

	PIN enhancement of “Use case: local control of PRASs connectivity of UEs access to a device in a CPN” as described in TR 22.857 [x]
	1cm
	TBD
	99.9 %
	TBD
	XX
	IC/PC/OOC
	NLOS/LOS
	Static/ Moving
(<1m/s)
	TBD
	TBD
	TBD




* * * *   End of Changes   * * * *
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