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Abstract: This contribution proposes to consider if any potential use cases or requirements is needed to cover the scenario where the eRG or PRAS loses its connectivity with the 5GC. A potential use case and requirements are provided, covering the 2 different options.
Introduction
When a UE under a PRAS coverage, whose communication path remains within the home, is either:
-	using a service hosting environment on e.g. an eRG or a compute and storage resource in the home (as described in FS_PIN TR 22.859 in clause 5.6), or 
-	communicating with another UE or non-3GPP device within the home (as described in FS_Resident TR 22.858 in clauses 5.4 and 5.5)
What is the implication to the UE communications in the two bullets above, if the eRG or PRAS loses its connectivity with the 5GC?
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Related Existing Features and Requirements 
There are existing features and requirements that cover a similar scenario to the case where the connectivity between eRG or PRAS and the 5GC is lost.
There are 2 general scenarios.
Scenario #1: Deactivate the PRAS air interface
From a Home (e)Node B perspective, a requirement in TS 22.220 clause 5.2 states:
If the connection between H(e)NB and the rest of the operator network is out of service, then it shall be possible within an operator’s defined time period for the H(e)NB to deactivate the air-interface. 
In this scenario, local communications between UEs in the home using the PRAS stops as the air interface is deactivated.
This is applicable when the PRAS is serving UEs under its coverage using licensed spectrum.
Scenario #2: Continue PRAS operation with locally routed communications only
From an Isolated E-UTRAN operation for public safety (IOPS) perspective, TS 22.346 supports the scenario with no backhaul with a Fully Isolated E-UTRAN operation using local routing of UE-UE data traffic.
From TS 22.346 clause 5.3.2: 
An eNB supporting Isolated E-UTRAN operation shall be able to detect a loss of backhaul connection and shall be able to initiate Isolated E-UTRAN operation.
This feature is intended to be used for public safety purposes with public safety UEs. 
Considering the use of PRAS in the home or similar premises with a limited coverage range, could a similar isolated operation feature be acceptable under specific conditions? For example, a PRAS that temporarily loses its connection with the 5GC for a given period.
Could this be applicable when the PRAS is serving UEs under its coverage using unlicensed spectrum?
Considerations
From a user perspective, based on experience using other local networks, the user would expect local communications to remain unaffected by the loss of connectivity to the 5GC. On the other hand, with licensed spectrum, operators need to retain control on how the spectrum is used.
Proposal 
A use case is proposed to highlight the case of a loss of eRG or PRAS connectivity to 5GC, with two potential scenarios to be considered. 
-	Discontinue the PRAS operation and disable the air interface when the PRAS is serving UEs under its coverage using licensed spectrum; and
-	Continue PRAS operation with locally routed communications only when the PRAS is serving UEs under its coverage using unlicensed spectrum.

[bookmark: _Toc27763599]* * * New use case * * * *
5.x	Use case on loss of connectivity between eRG or PRAS and 5GC
[bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc354590101]5.x.1	Description
When a UE under a PRAS coverage, whose communication path remains within the home, is either:
-	using a service hosting environment on e.g. an eRG or a compute and storage resource in the home, as described in TR 22.859 clause 5.6; or 
-	communicating with another UE or non-3GPP device within the home, as described in clauses 5.4 and 5.5.
The use case considers what happens if the eRG or PRAS loses its connectivity with the 5GC.
Editor's Note: 
1) it is FFS if scenarios such as licensed band auctioned or licensed to a small business utilizing Resident solution for home office/small fabric need to be considered
2) some updates could be needed depending on the discussion of terminology / connectivity for eRG and PRAS

[bookmark: _Toc355779205][bookmark: _Toc354586743][bookmark: _Toc354590102]5.x.2	Pre-conditions
-	The user is using a client application on her UE.
-	The UE is connected via a PRAS to an application server available on a service hosting environment on the eRG.
[bookmark: _Toc355779206][bookmark: _Toc354586744][bookmark: _Toc354590103]5.x.3	Service Flows
The connectivity between the eRG and the 5GC is lost, which is detected by the eRG.
[image: Diagram
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[bookmark: _Toc355779207][bookmark: _Toc354586745][bookmark: _Toc354590104]5.x.4	Post-conditions
The user can no longer use her UE for communications via 5GC.
[bookmark: _Toc355779209][bookmark: _Toc354586747][bookmark: _Toc354590106]5.x.5	Existing features partly or fully covering the use case functionality
There are existing features and requirements that cover a similar scenario to the case where the connectivity between eRG or PRAS and the 5GC is lost.
From a Home (e)Node B perspective, a requirement in TS 22.220 clause 5.2 states:
If the connection between H(e)NB and the rest of the operator network is out of service, then it shall be possible within an operator’s defined time period for the H(e)NB to deactivate the air-interface.
From an Isolated E-UTRAN operation for public safety (IOPS) perspective, TS 22.346 supports the scenario with no backhaul with a Fully Isolated E-UTRAN operation using local routing of UE-UE data traffic.
From TS 22.346 clause 5.3.2: 
An eNB supporting Isolated E-UTRAN operation shall be able to detect a loss of backhaul connection and shall be able to initiate Isolated E-UTRAN operation.
This feature is intended to be used for public safety purposes with public safety UEs.
Rel-16 IAB can provide coverage even if connection to parent node is lost.
Editor's Note: references for Rel-16 IAB will be added later
5.x.6	Potential New Requirements needed to support the use case
[PR. 5.x.6-001] The PRAS and eRG shall be able to detect a loss of connection with the 5GC.
* * * End of new use case * * * *
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