TSG SA Meeting #SP-94E	SP-211585
14 - 20 December 2021, Electronic meeting
TSG SA Rel-18 Prioritization Workshop	SP-211156
9-10 December 2021, Electronic meeting

SA WG2 Meeting #148E	S2-2109324
15 - 22 November, 2021, Electronic meeting	
Source:	Samsung, NEC, CableLabs, Cisco, InterDigital Inc. 
Title:	New SID: Study on Seamless UE context recovery
Document for:	Approval
Agenda Item:	9.1.3

3GPP™ Work Item Description
Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title:	Study on Seamless UE context recovery
Acronym:	FS_SUECR
Unique identifier:	TBD
Potential target Release:	{Rel-18}
1	Impacts
{For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study}
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	
	X
	

	No
	
	
	X
	
	X

	Don't know
	X
	
	
	
	



2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a …
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item



2.2	Parent Work Item
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	N/A
	N/A
	N/A
	N/A



2.3	Other related Work Items and dependencies
	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	{optional free text} 


3	Justification
There are certain events in the UE (see below) handling of them is left for the UE implementation. The consequences of leaving them for the UE implementation is discussed broadly as two problem statements below:
1. Silent reset at Modem 
2. Security patch updates
3. OS upgrade 
4. Modem SW updates
5. Device reboot upon Modem setting changes via OMA-DM

Problem 1:
To execute a few of the above events, for example OS upgrade or Modem SW updates (also commonly called as binary updates) there are 3 parties involved: device manufacture, operator and application function. Once the UE downloads the binary when exactly UE performs the upgrade is left for the UE implementation, some UE implementations seek user input but no inputs are taken from operator or application function. These UEs becomes unavailable in the order of minutes whenever such operations are performed by the UE. As UEs become unavailable without prior knowledge of core network, it can impact the critical operations of application server if UE is responsible for it during the “unavailability period”. 
Thus, there is a need for co-ordination between UE and operator/application function. 
Problem 2:
In today’s UEs implementations, for the above events following issues are observed:
1)	Signalling overload:
Consider binary upgrades as an example. Today, when UE is required to perform upgrades, a binary is pushed into the UE, the UE decides when the upgrade procedure has to be performed and initiates deregistration procedure due to which UE and network may lose part of  5GMM context, 5GSM context, and all the application level context. The UE then installs the binary, and follows it up with re-establishment of the 5GMM context, and 5GSM context. All this involves signalling for each PDU session, and possibly the application level signalling that is out of scope of 3GPP to create the respective contexts. 
This study aims to not delete the contexts for such operations of the UE and evaluate the impacts.

2)	The service re-activation time is increased. 
Within the current 3GPP system, the UE context reset recovery procedure involves first, the re-establishment of 5GMM context, followed by 5GSM context re-establishment, and then re-establishment of application layer. 
This study aims to reduce the service reactivation time.
3)	Application aware UE context recovery:
Whenever a reset of UE context occurs, it is instantly communicated all the way up to the application layer, because IP address allocated to the UE may also change. In 5GS, with increasing verticals expected to get integrated with 3GPP system and various deployment models, such communication of internal aspects in the 3GPP system to those 3rd party applications/verticals is not desirable. 
Study aims to retain the 5GSM context hence IP address is expected to be preserved thus application unaware UE context recovery would be possible.

4	Objective
Following objectives are expected to be studied:
1)	Objective 1 (WT#1): Study whether it is feasible to define mechanisms where in some cases the UE is unavailable but UEs contexts at both UE and network side (e.g AMF, SMF(s)) can possibly be maintained based on operator policy and CN support (i.e. UE remains in Registered state and PDU Sessions are preserved), minimizing upper layer service interruptions for cases where UE’s context is not (or partially) maintained in today’s implementations.
2)	Objective 2 (WT#2): Study the possibility an “unavailability period” is determined for the UE.
NOTE 1: 	Example cases in which UEs context is not (or partially) maintained in today’s implementation is listed in justification section.
The handling of Network initiated deregistration and SIM swapping are not impacted by this Study Item.
TU estimates and dependencies

	Work Task ID
	TU Estimate
(Study)
	TU Estimate
(Normative)
	RAN Dependency
(Yes/No/Maybe) 
	Inter Work Tasks Dependency 


	WT#1
	5
	1.5
	No
	WT#1 is self-contained

	WT#2
	1.5
	0.5
	No
	WT#2 is dependent on WT#1



Total TU estimates for the study phase: 6.5
Total TU estimates for the normative phase: 2
Total TU estimates: 8.5

5	Expected Output and Time scale
	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	Internal TR

	23.7xy
	Study on Seamless UE context recovery
	TSG#96 (Jun 2022)
	TSG#97 (Sept. 2022)
	Lalith Kumar, <lalith.kumar@samsung.com>

	
	
	
	
	
	



	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	
	
	
	



6	Work item Rapporteur(s)
Lalith Kumar
lalith.kumar@samsung.com
7	Work item leadership
SA2
8	Aspects that involve other WGs
None.
9	Supporting Individual Members
	Supporting IM name

	Samsung

	NEC

	CableLabs

	Convida Wireless

	Broadcom

	Sony

	Cisco

	InterDigital

	

	

	

	



