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********** Second Change *********
11.x	Direct device connection assisted Federated Learning
[bookmark: _Toc100743490]11.x.1	Description
In many circumstances, an application server holding a Federated Learning (FL) task has a transmission delay requirement and limited FL serving area. An FL serving area means an area in which UEs the Application server can organize for federated learning.
the Application server has a transmission delay requirement for each FL member (UE). Some of UEs are actually holding valuable dataset but cannot fulfil transmission delay requirement, which lead to a decreasing of FL performance. However, if a UE’s direct network connection cannot fulfil the transmission delay requirement (i.e. an QoS on Uu), using direct device connection helps to involve more UEs holding valuable dataset for the FL task:
A UE-A with bad transmission condition interact with Application server via PC5 relay (the relay UE-B need not be a FL member). It helps to fulfil the transmission requirement. In such way, the total transmission latency depends on the delay of direct device connection + direct network connection.
It is an obvious method that a UE with bad condition leverage direct device connection-based relay to acquire the expected transmission latency so as to finish the FL task [11] [14].
 

[bookmark: _Toc100743491]11.x.2	Pre-conditions


Figure-1 Alice uses Carl’s cell phone as relay UE to complete FL task
As depicted in Figure-1, there is an Application server for federated learning which need to communicate the UEs in a FL serving area for FL task.
To achieve an ideal performance (i.e. fast convergence and high model accuracy), there is a transmission latency requirement to each FL member UE’s data transmission.
Alice and Bob are FL members but Alice’s direct network connection cannot fulfil the latency requirement.
Carl is not a FL member, but his cell phone has a good signal for direct network communication. And Carl is also willing to provide relay service for the neighbouring cell phones.
Alice, Bob and Carl are neighbouring to each other within a FL serving area.
Alice, Bob and Carl are in 5G coverage however Bob has a bad connection which cannot fulfil the transmission latency requestd by FL application.

[bookmark: _Toc355779206][bookmark: _Toc354586744][bookmark: _Toc354590103][bookmark: _Toc100743492]11.x.3	Service Flows
1. Alice established a direct network connection in 5G network however it cannot fulfil the transmission latency as requested by application server due to she is in a bad coverage.  
2. Alice discovers Carl, who is neighbouring to Alice, is willing to be act as a relay for the FL related data transmission. Thus, Alice requests Carl to establish a direct device connection-based relay to the 5G network so that Alice can acquire the training model and upload training result to application server via Carl’s cellophane.
3. Alice can communicate with application server to perform the FL task fulfilling the communication latency requirement.


[bookmark: _Toc355779207][bookmark: _Toc354586745][bookmark: _Toc354590104][bookmark: _Toc100743493]11.x.4	Post-conditions
With leveraging direct device connection, it helps Application server to involve more UEs to join the FL task so that to optimize the FL performance.

By leveraging direct device connection based relay, Alice can join the FL task with the transmission latency requirement. 
[bookmark: _Toc355779209][bookmark: _Toc354586747][bookmark: _Toc354590106][bookmark: _Toc100743494]11.x.5	Existing features partly or fully covering the use case functionality
22.261 v18.6.0 6.40.2
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.
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).


[bookmark: _Toc100743495]11.x.6	Potential New Requirements needed to support the use case
Functionality Requirements:
[P.R.5.x-001] Subject to user consent and operator policies, the 5G system shall support a UE to discover a relay UE AI-ML model transfer over indirect network connection.
KPI requirement for direct device communication
Editor's Note:	The KPIs are FFS.
Editor's Note:	it is FFS whether other potential requirements will be identified.
[bookmark: _GoBack]
[bookmark: _Toc91258890]
*******************End of Change*****************
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