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Abstract: Add various KPI type information to couple usecases.
Discussion
Contribution adds some KPI information:
a)	First change is addition of a reference of ASN.1 that will be used to show a coding size for a location
b)	Addition of data that needs to be communicated when a PIN Element is added into a PIN
c)	
****Changes****
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5.1.2	Pre-conditions
Let’s consider an average house can be around 100m2-120m2 with 3 floors. Regarding devices and applications within the home we can categorize them in the following groups:
a)	Lighting, appliances, sockets and climate control: This is the traditional home automation and control network where continuous power is available to each PIN Element. These PIN Elements can act as fully mesh relays due to being continually powered. Their time to change state (e.g. light bulb from off to on) needs to occur within 200ms [4].
b)	Security Systems: This includes traditional security components such as motion detector, door / window sensors, automatic lock (PIN Elements). These items are battery powered, in case of door / window sensors it can be expected that the battery should last for 2+ years. Due to nature of these PIN Elements the delay to inform the PIN Element with Management Capabilities that an event has occurred needs to be 200ms [4]. Some devices will need to rely on mesh relays for routing their data. PIN Elements that are also critical to life and safety e.g. motion sensors, alarms, door locks, alarm systems etc can only been offline for seconds a week. Using an availability calculator [16] 99.999% equates to 1 second or less per day.
PIN-user is aware that they need to plan their network (PIN) and walls, doors etc can present challenges to planning a network.
PIN-user is aware which PIN Elements can act as a relay and which ones cannot.
Some example dimensions of products PIN Elements are:
I	Light switch: 1.76 x 2.2 x4.1 inches (USA), 86 x 86 x 41 mm (EU);
II	Power outlet: 1.75 x 2.1 x 4.2 inches (USA), 86 x 86 x 50 mm (EU);
III	Motion sensor: 18 x 71 x 19 mm, Battery ER14250[footnoteRef:1]; [1:  An example product https://manuals.fibaro.com/door-window-sensor-2/] 

IV	Light bulb: 3 x 4.9 x 3 inches (USA), 6.5 × 6.5 × 14 cm (EU).
A PIN has at least one PIN Element with Management Capabilities. This PIN Element contains a list of PIN Elements that are in the PIN, what each PIN Element is allowed to do (act as a relay in the PIN, end device), if the PIN Element can be communicated with and what credentials they use to access the PIN. A PIN Device may be used to provision each PIN Element in the PIN Element that manages the PIN (PIN Element with Management Capabilities).  The PIN Element with Management capability will need to know information about a PIN Element, some attributes could include:
-	Unique identifier for the PIN Element within that PIN;
-	Application(s) (e.g. Application ID) hosted on the PIN Element;
-	PIN direct connections types supported by a PIN Element
-	Metadata associated with the application (e.g. event has occurred, type of event, timestamp etc);
-	Security credentials;
Approximate no more than [500] bytes of data.
PIN Element use direct device connections to communicate with each other.
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5.1.5	Potential Requirements
[PR 5.1.5-1]	The 5G system shall support the ability for a network operator or authorised 3rd party to create a Personal IoT Network.
[PR 5.1.5-2]	A PIN shall support both delay and non-delay tolerant services. Maximum delay for non-delay tolerant services can be up to 200ms [4] from the sending PIN Element to the receiving PIN Element (e.g. ask the voice assistant [sending PIN Element] to turn a light on [receiving PIN Element]). Other communication KPIs are shown in Table 5.1.5-1.
Table 5.1.5-1 – KPIs for Positing with VR and ARcommunications within a home automation PIN
	Use case #
	Characteristic parameter
	Influence quantity

	
	Communication service availability: target value [%]
	Communication service reliability: mean time between failures
	End-to-end latency: maximum
	Message size [byte]
	Transfer interval
	Survival time
	PIN Element speed
	# of PIN Elements in the service area
	Service area (note 1)

	US Home
	99.999
	TBD
	200ms[4]
	TBD
	TBD
	TBD
	stationary
	[150][footnoteRef:2] [2:  This is based on calculation done at this website (below). However accurate references need to be provided. Figure has been increased to account for lights, appliances, door bells etc
https://www.quora.com/How-many-electrical-outlets-exist-in-the-United-States-Or-how-should-I-calculate-this] 

	214 sq m [11]

	UK Home
	99.999
	TBD
	200ms[4]
	TBD
	TBD
	TBD
	stationary
	31 [12] + [12]
NOTE 1
	90 sq m [13]

	NOTE 1 This assumes a UK house has medium rooms of: 3 bedrooms (2 double, 1 single), living room, kitchen, garage, 2 bathrooms, hallway and dining room. 31 sockets plus 12 lightbubs


NOTE:	The definitions for the titles of each column can be found in 3GPP TS 22.104 [15].
[PR.5.1.5-3] The PIN shall support fault tolerant operations.
[PR.5.1.5-4] The 5G system shall support mechanisms to provision a PIN to use direct device connection in non-operator managed spectrum when it has no connectivity to the 5G system.
[PR.5.1.5-5]	The 5G system shall support mechanisms for the PIN to collect charging information (e.g. timestamp for start and stop of communications, amount of data sent/received) regarding PIN Elements that use operator managed spectrum for PIN direct device connections, and to report charging data to the 5G system.
[PR.5.1.5-6]	The 5G system shall support a PIN Element using either non operator managed credentials (e.g. provided by a third party), or credentials that are managed by a service provider (e.g. see 3GPP TS 22.101 [3] clause 26A).
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5.1A.2	Pre-conditions
Florence (Usecase 5.1 as described in Clause 5.1) who lives at number 5 has installed her PIN. Florence has signed up for the guest PIN Element offering from her MNOa.
Houses Number 7 and 25 have installed PINs. They have been given a discount by their respective MNOs if they allow guest PIN Element usage of their PINs. Guest PIN Elements only get small amount of bandwidth from the PIN Network. 
Houses 7 MNOc connection is having issues and has no connectivity to the 5G system.
Adrian has a wearables PIN and has been given the same respective discount by his MNOd. He has signed up as he is pet lover and wants lost dogs to be found.
Ellen has a PIN network and has a PIN Element (dog collar) on her dog Pilot to keep a track of him, it is configured to be a guest PIN Element. When the collar detects its outside of a geofence it will report its location (10 bytes in length [xy][footnoteRef:3]) and Ellen will be alerted within 1 second. Ellen uses MNOc. According to the instructions that came with the dog collar it states it will report its location by using other PINs that have been deployed by people (e.g. doorbells, cameras, power sockets, watches etc) and that a person who deployed them has allowed them to use guest PINs. The owner of the dog collar does not have to ask every PIN owner to allow access. [3:  Looking for this as a starting point for coding in ASN.1 
ThreeDLocation ::= SEQUENCE {
    latitude   Latitude,
    longitude  Longitude,
    elevation  Elevation
  }

] 

MNOs provide a guarantee that guest PIN Elements will only consume X bytes a month. 
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The PIN Element (termed for glasses, smartphone, etc. wearable devices, power point, light bulb etc.) can send out signals that can enable other PIN Elements to measure and conduct positioning based on the measurements from the signals. The PIN user is aware that they need to position a number of PIN Elements in their room / house so that their PIN Elements that participate in AR/VR games can provide precise position into AR/VR games.
The PIN Devices use direct device connections to communicate with each other. 
There is an immersive game called NEXGalaxy. In the game, the BOAT(s) are chasing and competing for limited resources on different planets in the universe. Each player has control of the speed and direction of a BOAT with a smartphone (PIN Element). Each player is also viewing the planet with the glasses (PIN Element) they are wearing. The BOAT can also be moved laterally if the controller/player walks or jumps left and right. Depending where the player stands in the room dictates where the player starts in the game e.g. which lane etc. When the game console was setup that hosts the NEXGalaxy game the user (PIN User) had to enter the game consoles position in the room, including room rough dimensions and a rough map of major obstacles e.g. sofa, dining table etc. The map is such that participants in the game are kept at least half a bodies distance from obstacles. This allows the game console to allow a person to move around in the room without hitting obstacles there as the game requires a lot of movement, the movement being reflected as actions in the game. E.g. in NEXGalaxy there is volcano that you can look around, the game console can setup the AR such as a dining table could be the volcano and as person walks around the dining able they walk around the volcano. Players also jump to perform actions in the game, however as a person jumps they change their position in the room and the game display has to adapt to ensure the person does not hit a table, sofa, chair etc.
Friends Yuan and Xun each other their own smartphone (PIN Element) and a smartring (PIN Element). Yuan owns a pair of VR glasses (PIN Element). Each has configured a personal PIN:
-	Yuan’s PIN consists of the following PIN Elements: her smartphone, smartring, 2 VR glasses, a number of smart home automation devices e.g. power socket, light bulbs;
-	Xun’s PIN consists of the following PIN Elements: her smartphone and smartring.
Each PIN Element has at least an accelerometer in it.
Yuan has subscribed to a service from her service provider to provide an operator managed games service that among other things provides the ability to provide accurate absolute positioning. This operator managed game services uses the operator direct device connections capability using the operators managed spectrum.
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