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3
Definitions, symbols and abbreviations

3.1
Definitions

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].
5G enhanced positioning area: a subset of the 5G positioning service area that is assumed to be provided with additional infrastructure or deploy a particular set of positioning technologies to enhance positioning services. 

NOTE 1: 
The enhanced positioning service area represents for example a factory plant, a dense urban area, an area along a road or railway track, a tunnel and covers both indoor and outdoor environments.
5G LAN-type service: a service over the 5G system offering private communication using IP and/or non-, i.e. UEs that are members of the same 5G LAN-VN IP type communications.

5G LAN-virtual network: a virtual network capable of supporting 5G LAN-type service. 
5G satellite access network: 5G access network using at least one satellite. 

5G positioning service area: a service area where positioning services would solely rely on infrastructures and positioning technologies that can be assumed to be present anywhere where 5G is present (e.g. a country-wide operator-supplied 5G network, GNSS, position/motion sensors). 
NOTE 2: 
This includes both indoor and any outdoor environments.
active communication: a UE is in active communication when it has one or more connections established. A UE may have any combination of PS connections (e.g. PDP contexts, active PDN connections).
activity factor: percentage value of the amount of simultaneous active UEs to the total number of UEs where active means the UEs are exchanging data with the network.

aggregated QoS: QoS requirement(s) that apply to the traffic of a group of UEs.
area traffic capacity: total traffic throughput served per geographic area.
authorised administrator: a user or other entity authorised to partially configure and manage a network node in a CPN (e.g. a PRAS, or eRG) or a PIN element in a PIN.
communication service availability: percentage value of the amount of time the end-to-end communication service is delivered according to a specified QoS, divided by the amount of time the system is expected to deliver the end-to-end service.

NOTE 3:
The end point in "end-to-end" is the communication service interface.

NOTE 4:
The communication service is considered unavailable if it does not meet the pertinent QoS requirements. For example, the communication service is unavailable if a message is not correctly received within a specified time, which is the sum of maximum allowed end-to-end latency and survival time.
Customer Premises Network: a network located within a premise (e.g. a residence, office or shop), which is owned, installed and/or (at least partially) configured by the customer of a public network operator.
direct device connection: the connection between two UEs without any network entity in the middle.

direct network connection: one mode of network connection, where there is no relay UE between a UE and the 5G network.
Disaster Condition: This is the condition that a government decides when to initiate and terminate, e.g. a natural disaster. When this condition applies, users may have the opportunity to mitigate service interruptions and failures.

Disaster Inbound Roamer: A user that (a) cannot get service from the PLMN it would normally be served by, due to failure of service during a Disaster Condition, and (b) is able to register with other PLMNs.

Disaster Roaming: This is the special roaming policy that applies during a Disaster Condition.

end-to-end latency: the time that it takes to transfer a given piece of information from a source to a destination, measured at the communication interface, from the moment it is transmitted by the source to the moment it is successfully received at the destination.
evolved Residential Gateway: a gateway between the public operator network (fixed/mobile/cable) and a customer premises network.
holdover: A clock A, previously synchronized/syntonized to another clock B (normally a primary reference or a Master Clock) but whose frequency is determined in part using data acquired while it was synchronized/syntonized to B, is said to be in holdover or in the holdover mode as long as it is within its accuracy requirements.
NOTE 4bis:
holdover is defined in [31]

Holdover time: the time period that is available to repair the first priority timing source when it is lost (e.g., when the primary GNSS reference is lost). During this period the synchronization accuracy requirement should be guaranteed, e.g., by means of defining multiple synchronization references.
Hosted Service: a service containing the operator's own application(s) and/or trusted third-party application(s) in the Service Hosting Environment, which can be accessed by the user.
hybrid access: access consisting of multiple different access types combined, such as fixed wireless access and wireline access.
indirect network connection: one mode of network connection, where there is a relay UE between a UE and the 5G network.
IoT device: a type of UE which is dedicated for a set of specific use cases or services and which is allowed to make use of certain features restricted to this type of UEs.
NOTE 5:
An IoT device may be optimized for the specific needs of services and application being executed (e.g. smart home/city, smart utilities, e-Health and smart wearables). Some IoT devices are not intended for human type communications.
network slice: a set of network functions and corresponding resources necessary to provide the required telecommunication services and network capabilities.
NG-RAN: a radio access network connecting to the 5G core network which uses NR, E-UTRA, or both. 
non-public network: a network that is intended for non-public use.

NR: the new 5G radio access technology. 
Personal IoT Network: A configured and managed group of at least one UE PIN Element and one or more PIN Element that communicate with each other.
PIN Element: UE or non-3GPP device that can communicate within a PIN.

PIN direct connection: the connection between two PIN Elements without any 3GPP RAN or core network entity in the middle.

NOTE 5A:
A PIN direct connection could internally be relayed by other PIN Elements.

NOTE 5B:
When a PIN direct connection is between two PIN Elements that are UEs this direct connection is typically known as a direct device connection.

PIN Element with Gateway Capability: a UE PIN Element that has the ability to provide connectivity to and from the 5G network for other PIN Elements.

NOTE 5C:
A PIN Element can have both PIN management capability and Gateway Capability.

PIN Element with Management Capability: A PIN Element with capability to manage the PIN.
positioning service availability: percentage value of the amount of time the positioning service is delivering the required position-related data within the performance requirements, divided by the amount of time the system is expected to deliver the positioning service according to the specification in the targeted service area.
positioning service latency: time elapsed between the event that triggers the determination of the position-related data and the availability of the position-related data at the system interface.

Premises Radio Access Station: a base station installed at a customer premises network.

priority service: a service that requires priority treatment based on regional/national or operator policies.
private communication: a communication between two or more UEs belonging to a restricted set of UEs.

private network: an isolated network deployment that does not interact with a public network.
private slice: a dedicated network slice deployment for the sole use by a specific third-party.
proximity-based work task offloading: a relay UE receives data from a remote UE via direct device connection and performs calculation of a work task for the remote UE. The calculation result can be further sent to network server. 
Ranging: refers to the determination of the distance between two UEs and/or the direction of one UE from the other one via direct device connection.

relative positioning: relative positioning is to estimate position relatively to other network elements or relatively to other UEs.
reliability: in the context of network layer packet transmissions, percentage value of the packets successfully delivered to a given system entity within the time constraint required by the targeted service out of all the packets transmitted.

satellite: a space-borne vehicle embarking a bent pipe payload or a regenerative payload telecommunication transmitter, placed into Low-Earth Orbit (LEO) typically at an altitude between 300 km to 2 000 km, Medium-Earth Orbit (MEO) typically at an altitude between 8 000 to 20 000 k m, or Geostationary satellite Earth Orbit (GEO) at 35 786 km altitude.

satellite access: direct connectivity between the UE and the satellite.
satellite NG-RAN: a NG-RAN which uses NR in providing satellite access to UEs. 
service area: geographic region where a 3GPP communication service is accessible. 

NOTE 6:
The service area can be indoors.

NOTE 7:
For some deployments, e.g. in process industry, the vertical dimension of the service area can be considerable. 
service continuity: the uninterrupted user experience of a service that is using an active communication when a UE undergoes an access change without, as far as possible, the user noticing the change.
NOTE 8:
In particular service continuity encompasses the possibility that after a change the user experience is maintained by a different telecommunication service (e.g. tele- or bearer service) than before the change.
NOTE 9:
Examples of access changes include the following. For EPS: CS/PS domain change. For EPS and 5G: radio access change, switching between a direct network connection and an indirect network connection.
Service Hosting Environment: the environment, located inside of 5G network and fully controlled by the operator, where Hosted Services are offered from.

synchronization threshold: A synchronization threshold can be defined as the maximum tolerable temporal separation of the onset of two stimuli, one of which is presented to one sense and the other to another sense, such that the accompanying sensory objects are perceived as being synchronous.

NOTE 10:
This definition is based on [41].

survival time: the time that an application consuming a communication service may continue without an anticipated message.
Time to First Fix (TTFF): time elapsed between the event triggering for the first time the determination of the position-related data and the availability of the position-related data at the positioning system interface.
User Equipment: An equipment that allows a user access to network services via 3GPP and/or non-3GPP accesses.
user experienced data rate: the minimum data rate required to achieve a sufficient quality experience, with the exception of scenario for broadcast like services where the given value is the maximum that is needed.

wireless backhaul: a link which provides an interconnection between 5G network nodes and/or transport network using 5G radio access technology.
*****************************2nd of change****************************

6.40
AI/ML model transfer in 5GS

6.40.1
Description

Artificial Intelligence (AI)/Machine Learning (ML) is being used in a range of application domains across industry sectors. In mobile communications systems, mobile devices (e.g. smartphones, automotive, robots) are increasingly replacing conventional algorithms (e.g. speech recognition, image recognition, video processing) with AI/ML models to enable applications. The 5G system can at least support three types of AI/ML operations:
-
AI/ML operation splitting between AI/ML endpoints

The AI/ML operation/model is split into multiple parts according to the current task and environment. The intention is to offload the computation-intensive, energy-intensive parts to network endpoints, whereas leave the privacy-sensitive and delay-sensitive parts at the end device. The device executes the operation/model up to a specific part/layer and then sends the intermediate data to the network endpoint. The network endpoint executes the remaining parts/layers and feeds the inference results back to the device.

-
AI/ML model/data distribution and sharing over 5G system

Multi-functional mobile terminals might need to switch the AI/ML model in response to task and environment variations. The condition of adaptive model selection is that the models to be selected are available for the mobile device. However, given the fact that the AI/ML models are becoming increasingly diverse, and with the limited storage resource in a UE, it can be determined to not pre-load all candidate AI/ML models on-board. Online model distribution (i.e. new model downloading) is needed, in which an AI/ML model can be distributed from a NW endpoint to the devices when they need it to adapt to the changed AI/ML tasks and environments. For this purpose, the model performance at the UE needs to be monitored constantly.

-
Distributed/Federated Learning over 5G system

The cloud server trains a global model by aggregating local models partially-trained by each end devices. Within each training iteration, a UE performs the training based on the model downloaded from the AI server using the local training data. Then the UE reports the interim training results to the cloud server via 5G UL channels. The server aggregates the interim training results from the UEs and updates the global model. The updated global model is then distributed back to the UEs and the UEs can perform the training for the next iteration.

6.40.2
Requirements 
6.40.2.1
Requirements for direct network connection 
Based on operator policy, the 5G system shall be able to provide means to allow an authorized third-party to monitor the resource utilisation of the network service that is associated with the third-party.

NOTE 1:
Resource utilization in the preceding requirement refers to measurements relevant to the UE’s performance such as the data throughput provided to the UE.

Based on operator policy, the 5G system shall be able to provide an indication about a planned change of bitrate, latency, or reliability for a QoS flow to an authorized 3rd party so that the 3rd party AI/ML application is able to adjust the application layer behaviour if time allows. The indication shall provide the anticipated time and location of the change, as well as the target QoS parameters.

Based on operator policy, 5G system shall be able to provide means to predict and expose predicted network condition changes (i.e. bitrate, latency, reliability) per UE, to an authorized third party.

Subject to user consent, operator policy and regulatory constraints, the 5G system shall be able to support a mechanism to expose monitoring and status information of an AI-ML session to a 3rd party AI/ML application. 

NOTE 2:
Such mechanism is needed for AI/ML application to determine an in-time transfer of AI/ML model.
5G system shall be able to provide event alerting to an authorized 3rd party, together with a predicted time of the event (e.g., alerting about traffic congestion or UE moving into/out of a different geographical area). 

NOTE 3:
A 3rd party AI/ML application may use the prediction information to minimize disturbance in the transfer of learning data and AI/ML model data.
The 5G system shall be able to expose aggregated QoS parameter values for a group of UEs to an authorized service provider.
The 5G system shall be able to support an authorised 3rd party to change aggregated QoS parameter values associated with a group of UEs, e.g. UEs of a FL group.

Subject to user consent, operator policy and regulatory requirements, the 5G system shall be able to expose information (e.g. candidate UEs) to an authorized 3rd party to assist the 3rd party to determine member(s) of a group of UEs (e.g. UEs of a FL group).
6.40.2.2
Requirements for direct device connection 
Based on user consent, operator policy and trusted 3rd party request, the 5G system shall support a means to authorize specific UEs to transmit data (e.g. AI-ML model data for a specific application,) via direct device connection in a certain location and time.
Based on user consent, operator policy, and trusted 3rd party’s request, the 5G system shall be able to provide means for an operator to authorize specific UEs who participate in the same service (e.g. for the same AI-ML FL task) to exchange data with each other via direct device connection, e.g. when direct network connection cannot fulfil the required QoS.
Based on user consent, operator policy and trusted 3rd party request, the 5G system shall be able to dynamically add or remove specific UEs to/from the same service (e.g. a AI-ML federated learning task) when communicating via direct device connection.
Based on user consent and operator policy, the 5G system shall be able to provide means for the network to configure and modify remote UEs’ communication QoS  , when a relay UE is involved, e.g., to satisfy end to end latency for proximity-based work task offloading.

NOTE:
for proximity-based work task offloading, the data packet size transmitted over the sidelink and Uu parts of the UE indirect network connection can be different.

Subject to user consent and operator policy, the 5G system shall be able to configure the QoS (e.g., latency, reliability, data rate) of a communication path using direct device connection, e.g., for AI-ML data transfer.
Based on user consent, operator policy and trusted 3rd party request, the 5G system shall be able to support means to monitor the QoS characteristics (e.g. data rate, latency) of traffic transmitted via direct device connection or relayed by a UE, and expose the monitored information to the 3rd party.

NOTE:  The monitoring information doesn’t include user position-related data.
Subject to user consent, operator policy and trusted 3rd party request, the 5G system shall be able to provide means the network to predict and expose QoS information changes for UEs’ traffic using direct or indirect network connection (e.g., bitrate, latency, reliability).
The 5G system shall be able to support a mechanism for a trusted third-party to negotiate with the 5G system a suitable QoS for direct device connections of multiple UEs exchanging data with each other (e.g. a group of UEs using the same AI-ML service).
Based on user consent, operator policy and trusted 3rd party’s request, the 5G system shall be able to support and provision an aggregated QoS for multiple remote UEs served by a relay UE.
Based on user consent, operator policy and trusted 3rd party’s request, the 5G system shall be able to provide and configure specific QoS limitations applied to multiple UEs communicating via direct device connection (e.g. part of a joint AI-ML inference task).
NOTE: the above requirement assumes unicast type of communication.

Subject to user consent, regulation, trusted 3rd party’s request and operator policy, the 5G system shall be able to expose information to assist the 3rd party to determine candidate UEs for data transmission via direct device connection (e.g. for AIML model transfer for a specific application).

NOTE: the information does not include user’s specific positioning and can include QoS information
Subject to user consent, operator policy, regulation and trusted 3rd party’s request, the 5G system shall be able to expose information of certain UEs using the same service  to the 3rd party (e.g. to assist a joint AIML task of UEs in a specific area using direct device communication)

NOTE: the information does not include user’s exact positioning information.
The 5G system shall be able to support charging mechanisms for multiple UEs exchanging data for the same service using the direct device connection (e.g. for AI-ML applications).
******************************3rd of change***************************
9
Charging aspects

9.1
General

The following set of requirements complement the requirements listed in 3GPP TS 22.115 [11]. The requirements apply for both home and roaming cases. 

The 5G core network shall support collection of all charging information on either a network or a slice basis.
The 5G core network shall support collection of charging information for alternative authentication mechanisms.
The 5G core network shall support collection of charging information associated with each serving MNO when multi-network connectivity is used under the control of the home operator.

The 5G core network shall support charging for services/applications in an operator’s Service Hosting Environment.

The 5G core network shall support charging for content delivered from a content caching application.

The 5G core network shall support collection of charging information based on the access type (e.g. 3GPP, non-3GPP, satellite access).

The 5G core network shall support collection of charging information based on the slice that the UE accesses.

The 5G system shall be able to generate charging information regarding the used radio resources e.g. used frequency bands.

The 5G core network shall support collection of charging information based on the capacity and performance metrics.

In a 5G system with satellite access, charging call records associated with satellite access(es) shall include the location of the associated UE(s) with satellite access

NOTE: The precision of the location of the UE can be based on the capabilities of the UE or of the network.

The 5G system shall be able to support an indirect network connection even when the UE is in E-UTRAN or NG-RAN coverage.
The 5G system shall be able to support mechanisms to differentiate charging information for traffic carried over satellite backhaul.
For service function chaining (see clause 10) the collection of charging information associated to the use of service functions and the chain of service functions requested by third parties shall be supported.

The 5G system shall be able to support collection of charging information for a group of UEs, e.g. UEs of a AI/ML FL group.

The 5G system shall be able to support charging mechanism for multiple UE exchange data for the same service using the direct device connection.
*****************************End of change****************************
