3GPP TSG-SA WG1 Meeting #94e 	S1-211448
Electronic Meeting, 10 – 20 May 2021	(revision of S1-211166r6)

Title:	Clarification for loss of connectivity to 5GC use case
Agenda Item:	7.11.1 (FS_Resident)
Source:	Apple
Contact:	Mona Mustapha

Abstract: This contribution addresses the comments made in the previous meeting, SA1#93e.
Additional information is included on Rel-16 IAB: there is no mechanism to disable IAB nodes from continuing to transmit, even if the connection to the parent node is lost.
It is proposed to allow local communications using non-3GPP access between UEs via the eRG to continue and local communications via a PRAS using unlicensed spectrum to continue. When a PRAS is using licensed spectrum, it is proposed to disable the air interface based on a timer configuration. To meet the scenario in the Editor's Note where the spectrum is owned by a non-Operator entity e.g. small business, it is proposed that it is possible for the timer to not be configured, in which case the PRAS behaviour follows that of unlicensed spectrum PRAS.

[bookmark: _Toc27763599]* * * First Change * * * *

[bookmark: _Toc66909297]5.17	Use case on loss of connectivity between eRG or PRAS and 5GC
[bookmark: _Toc66909298]5.17.1	Description
When a UE under a PRAS coverage, whose communication path remains within the home, is either:
-	using a service hosting environment an application server 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: _Toc66909299]5.17.2	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: _Toc66909300]5.17.3	Service Flows
The connectivity between the eRG and the 5GC is lost, which is detected by the eRG.
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Figure 5.17.1-1: Loss of connectivity between eRG and 5GC
[bookmark: _Toc66909301]5.17.4	Post-conditions
The user experiences no interruption with her application, as it is using an application server on the eRG. However, she user can no longer use her UE for communications via 5GC.
[bookmark: _Toc66909302]5.17.5	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 as defined in TS 38.331 can provide coverage even if connection to parent node is lost, as there are no mechanisms to disable IAB nodes from continuing to transmit if the connection to the parent node is lost. The latest agreement from RAN2#109bis is that IAB-DU behaviour after RLF declaration is left up to implementation. IAB-DU should be able to send RLF notification when RLF recovery fails.

Editor's Note: references for Rel-16 IAB will be added later
[bookmark: _Toc66909303]5.17.6	Potential New Requirements needed to support the use case
[PR. 5.17.6-001] The PRAS and eRG shall be able to detect a loss of connection with the 5GC.
[PR. 5.17.6-002] When the eRG detects a loss of connection with the 5GC, the eRG shall allow communication using non-3GPP access within the CPN to continue.
[PR. 5.17.6-003] When the CPN detects a loss of connection with the 5GC and the PRAS is serving UEs under its coverage using:
-	licensed spectrum, the CPN may allow the PRAS to continue transmission using the licensed spectrum for an operator-defined time period. 
-	During this time period, if the PRAS continues transmission using licensed spectrum, the CPN shall allow communication using licensed spectrum within the CPN to continue.
NOTE:	The time period could be set to "indefinite".
-	At the end of this time period, the CPN shall deactivate the PRAS air interface.
-	If the time period is undefined, the CPN shall deactivate the PRAS air interface.
-	unlicensed spectrum, the CPN shall allow communication using unlicensed spectrum within the CPN to continue.
NOTE:	In the requirement above, only data traffic exchange within the CPN is allowed to continue.
Editor's Note: It is FFS to add more descriptions to clarify in which assumptions this use case and requirements [PR. 5.17.6-002] and [PR. 5.17.6-003] apply.
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