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Abstract of the contribution: This paper discusses Rel-19 work for SA2 in Q4 2023 and proposes a set of work tasks for SA#101 to approve.
1. Introduction                                                                                      
SA2#158 in Gothenburg could not reach consensus and agree any of the seven study item proposals that SA#100 suggested in [2]. There is a need to start some limited and suitable work in Q4 2023. This paper proposes suitable Work Tasks to be approved at TSG SA#101 that SA2 can start to work on in Q4 2023.
2. Discussion
The SA2 TUs in Q4 2023 available for Rel-19 work is limited as reported by SA2 chair in [S2-2309223] i.e. some general principles should be used as to determine what to prioritize for SA2 in Q4 2023 in order to ensure that the TUs are utilised without waste, e.g.:
1.	The total amount of work approved that SA2 been tasked to perform should be limited to the number of TUs as indicated by SA2 chair allowed to be scheduled in October and November meetings
2.	Items with major RAN dependencies, such that it is uncertain what RAN scope would be, should not be part of Q4 2023 work but approval can be done once it is known what RAN scope will be (at TSG#102 in December 2023)
3.	It is suitable for SA to not go into more granularity than on Work Task level and ensure that TU is budgeted appropriately, using Rel-18 benchmarking done by the SA2 leadership and presented at SA#100.
4.	The basic work tasks part of the 7 prioritized study items would be suitable to kick-start the SA2 work in Q4 2023
5.	Work tasks that are independent and less likely to be re-discussed, i.e. time spent should have high probability of being worth the effort.
6.	Study items approved at SA#101 does not restrict these study items from being further updated and approved with a larger or reduced scope at SA#102.
7.	SA#101 should ensure that sufficient TUs are available for additional SIs discussion and agreement during Q4, 2023.
Considering principle 2, it is suitable to not let SA2 spend time in Q4 on study items with major dependencies on RAN scope i.e. these study items (out of the 7 prioritized study items) that should not start in SA2 during Q4 2023 would be:
-	Ambient IoT
-	As seen in clause 4.3 the work is very much dependent on RAN scope to be included such as support of device type(s) in Rel-19. This architecture SA2 work is very large, and it may only be a study possible in Rel-19. This needs coordination with RAN.
-	AIML
-	WT#1 (and its subtasks) are RAN dependent so should not be included until RAN indicated what CN support that will be beneficial for the RAN AIML features.  
3.	Proposal 
Clause 4 in this paper includes the list of work tasks included in the 7 prioritized study items, and with the above principles the following work tasks are suitable to approve and let SA2 work on during Q4 2023:
-	5G System Enhancement for Energy Efficiency and Energy Saving as a Service
-	WT#1 (excluding RAN impacts) (3 TUs)
-	WT#2 and WT#3 require additional work/rewording before agreement can be reached.
-	Study on Integration of satellite components in the 5G architecture Phase III
-	WT#1.1 (excluding NG-RAN functionality and interfaces until RAN progresses) & WT# 1.2 (S&F only) (1+1 = 2 TUs)
-	Study on 5GS Enhanced Support for Artificial Intelligence (AI)/Machine Learning (ML)
-	WT#2 and WT#3 can be started (NOTE K must be removed as already commented during SA2#158) (1+2=3 TUs)
-	Study on Architecture enhancement for XRM Ph2
-	WT# 1.2, 2.2 (this needs some rephrasing before agreement) (0.5+0.75=1.25 TUs)
-	Study on system architecture for next generation real time communication services phase 2
-	WT# 1.1, 1.2, 3 (1+1.5+0.5=3 TUs)
-	Study on MPS for IMS Messaging and SMS services
-	Needs further discussion/clarification
-	Study on Multi-Access (Dual 3GPP access + ATSSS Enhancements)
-	WT-A-1, WT-A-2.1, WT-A-2.1 (0.25+1+1=2.25 TUs)
The above proposed work tasks result in the total of 14.5 TUs (depending on the final version of the WTs and SA submission, the total count needs to be checked during the meeting).
Taking into account that SA2 needs to continue discussion on rest of the SIs and topics in Q4 and the 9+9 TUs need to accommodate that need, potential Rel-18 maintenance overflow and lack of time between SA plenary decision and next SA2#159 meeting, some careful planning is needed to best utilise the time in SA2 for Q4.
It is proposed to leave the Q4 2023 SA2 scheduling of these items to SA2.
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4.	Work tasks from endorsed SIDs
4.1	5G System Enhancement for Energy Efficiency and Energy Saving as a Service
Derived from S2-2310031

	Work Task ID
	WT objective
	TU Estimate
(Study)
	TU Estimate
(Normative)
	RAN Dependency
(Yes/No/Maybe) 
	SA5
Dependency
(Yes/No/Maybe)
	Inter Work Tasks Dependency 
	Comments

	WT #1
	Study potential framework for network energy consumption exposure. This will include whether and what information is exposed, how it is exposed (e.g., charging) and at what granularity, e.g., at RAN level, Core Network level, network slice level, UE level, PDU session level, and/or QoS flow level. Additionally, whether and how renewable energy or carbon emission information for such granularities can be exposed by an MNO will be studied
	3
	3
	Yes
	Yes
	
	Candidate to start in Q4, excluding RAN impacts


	WT #2
	Study enhancement for subscription and policy control (e.g., support for energy credit limit, energy consumption rate, energy efficiency states) to enable network energy savings as service criteria.
	1
	1
	Yes
	Yes
	
	require additional work/rewording before agreement can be reached

	WT #3
	Study 5GS enhancements (e.g., energy usage adjustment for NF from CN aspect, energy saving related decision making, NF selection leveraging NF energy states) for network energy saving including 5GC(NFs) and NG-RAN interactions, analytics, etc. Impacts on the UE are not ruled out.
	2.5
	2.5
	Yes
	Yes
	WT #2
	require additional work/rewording before agreement can be reached



4.2	Study on Integration of satellite components in the 5G architecture Phase III
S2-2310027 not available/SP-231043.
	Work Task ID
	TU Estimate
(Study)
	TU Estimate
(Normative)
	RAN Dependency
(Yes/No/Maybe)
	Inter Work Tasks Dependency

	COMMENTS

	WT1
1/ Regenerative payload generic architecture study
WT-1.1 study impacts on protocols and interfaces of gNB/eNB embedded on the satellite. 

WT-1.2: Study minimum necessary set of 3GPP core network functions to be embedded in
the satellite for the new use cases:

-	S&F, with one or several interconnected satellites without feeder link for  IoT NTN (EPS) and NR NTN (5GS)
-	UE_sat_UE communication for NR-NTN (5GS), for GSO satellite and NGSO constellation.
	2
	2
	Yes
	
	

	WT1.1
	1
	1
	
	
	Candidate to start in Q4, excluding NG-RAN functionality and interfaces until RAN progresses

	WT1.2
	1
	1
	
	
	Candidate to start in Q4

	WT2
2/ Store and Forward 

WT-2.1: Study, and if applicable, define the parameters needed to characterize and support S&F
Satellite operation from a data service perspective (e.g., S&F data retention period, S&F data storage
quota, S&F forwarding priority, S&F acknowledgement policy), both for NR NTN (5GS) and  IOT NTN (EPS).

WT-2.2: Study, and if applicable, define the control plane and user plane enhancements to support
S&F Satellite data operation (e.g., capability to inform the UE that the network is operating in S&F
mode, capability to suspend / resume a signaling procedure that cannot be successfully completed within
the expected time due to S&F Satellite operation, capabilities to enforce S&F service-related
parameters, impact on mobility management/ paging/ discontinuous coverage management if any) ,
both for NRN NTN (5GS) and IoT-NTN (EPS).
	3(4G&5G)
	3(4G&5G)
	Yes
	WT1
	

	WT2.1
	1.5
	1.5
	
	
	

	WT2.2
	1.5
	1.5
	
	
	

	WT3
3/ UE-satellite-UE communication, 5GS, for NGSO constellation with and without ISL, for GSO satellite without ISL, for GSO satellite and NGSO satellite constellation with ISL between these satellites and with feeder link available (at least for session establishment).

WT-3.1: Following SA1 requirements, evaluate which UE service can/should be supported locally e.g: only IMS services) and study activation of such UE-Satellite-UE communication. 

WT-3.2: For the services that will be determined in WT 3.1, study impacts on session management

WT-3.3: For the services that will be determined in WT 3.1, study service continuity (if necessary) when the satellite serving the UE changes

WT-3.4: For the services that will be determined in WT 3.1, study compliance to applicable regulated services
WT-3.5: For the services that will be determined in WT 3.1, study QoS control and charging impacts.
	2
	2
	Yes
	WT1
	

	WT3.1
	0.5
	0.5
	
	
	

	WT3.2
	0.5
	0.5
	
	
	

	WT3.3
	0.5
	0.5
	
	
	

	WT3.4
	0.25
	0.25
	
	
	

	WT3.4
	0.25
	0.25
	
	
	




4.3	Study on Architecture support of Ambient power-enabled Internet of Things
Major RAN dependency i.e. not included
Derived from S2-2310033, i.e. revision includes separation of WT#3, #4 and #5 that is not included below.
	Work Task ID
	WT objective
	TU Estimate
(Study)
	TU Estimate
(Normative)
	RAN Dependency
(Yes/No/Maybe) 
	Inter Work Tasks Dependency 

	Comments

	WT#1
	Architecture to support Ambient IoT
	1.5
	1.5
	Yes
	WT#1 depends on WT#3 and WT#4
	Dependent on RAN scope to be included i.e. better to wait until RAN scope is clear/decided.

	WT#2
	void
	void
	
	
	
	

	WT#3
	Identification, Subscription, Registration and Connection management to support Ambient IoT devices
	5
	5
	Maybe
	WT#3 depend on WT#1 and WT#5;
	Dependent on RAN scope to be included i.e. better to wait until RAN scope is clear/decided.

	WT#4
	Ambient IoT Services
	4
	4
	Maybe
	WT#4 depend on WT#1 and WT#3;
	Dependent on WT#1 and WT#3

	WT#5
	Architecture support of  the following security related aspects
	1.5
	1.5
	No
	WT#5 depend on WT#1 and WT#3;
	Dependent on WT#1 and WT#3



4.4	Study on 5GS Enhanced Support for Artificial Intelligence (AI)/Machine Learning (ML)
Derived from S2-2310034
	Work Task ID
	WT objective
	TU Estimate
(Study)
	TU Estimate
(Normative)
	RAN Dependency
(Yes/No/Maybe) 
	Inter Work Tasks Dependency
	Comments

	WT#1
	Study enhancements to support AI enabled RAN based on conclusions of the RAN study. 
	(see Note L)
	(see Note L)
	Yes
	
	Too RAN dependent

	WT#2
	Study whether and what potential enhancements are needed to enable 5G system to assist collaborative AI/ML operation involving 5GC/NWDAF or AF for “Vertical Federated Learning (VFL)”. This includes use cases for service provisioning, functionality and dataset alignment/mapping.
	1
	1
	No
	
	Candidate to start in Q4

	WT#3
	
	2
	1.5
	No
	
	

	   WT#3.1
	Study whether and what additionally needs to be supported in order to enhance 5GC NF operations (i.e. policy control and QoS) assisted by NWDAF . The work will firstly identify the specific use cases to be considered, in order to identify the appropriate scope. The work will analyse the result impacts on NWDAF (e.g. the need to understand specific NF functionality), and the compatibility of new solutions wrt existing analytics, in order to determine the need and benefits of new solutions
	1
	0.75
	
	
	Candidate to start in Q4

	   WT#3.2
	Study prediction, detection, prevention, and mitigation of network abnormal behaviours i.e. signalling storm with the assistance of NWDAF
	1
	0.75
	
	
	Candidate to start in Q4


NOTE L: Whether SA2 will study WT1 and the content of WT1 will depend on and follow RAN study and conclusions. For WT1, the specific number of TUs will be determined taking into account the work in RAN groups. The upper limit for the overall value of time dedicated to the WT1 study and work phases will be 8.5 in order to cover the work described in WT1.

4.5	Study on Architecture enhancement for XRM Ph2
Derived from S2-2310035.

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

	Comments

	WT#1
	
	2.5
	2.5
	
	WT#1 is self-contained
	

	WT#1.1
	Study whether and how to enhance PDU Set related (e.g. 5QI, Alternative QoS, FEC) and PDU Set information (including Control Plane and/or User plane information provided by the AF/AS) and the corresponding PDU Set QoS handling enhancement
	1.25
	1.25
	Yes
	
	

	WT#1.2
	Support QoS control and PDU Set identification for XR stream with e2e encryption (e.g. fully encrypted header, partially encrypted header). This is applicable for PDUs received at N6 for DL
	0.5
	0.5
	No
	
	Candidate to start in Q4

	WT#1.3
	Enhancements to support PDU Set based QoS handling in uplink direction
	0.5
	0.5
	May be
	
	

	WT#1.4
	Study whether and how to leverage PDU Set QoS information for DSCP marking over N3/N9 in the transport network (i.e. to enable differentiated handling of PDU Sets within QoS Flow)
	0.25
	0.25
	No
	
	

	WT#2
	
	2.0
	2.0
	
	WT#2 is self-contained
	

	WT#2.1
	Study whether and how enhancements can be done for traffic detection and QoS Flow mapping for multiplexed data flows (different media types multiplexed within the same 5-tuple traffic flow)
	0.75
	0.75
	No
	
	

	WT#2.2
	Study whether and how to support dynamic change (via user plane) in traffic characteristics (e.g. burst related parameters), provided by AF/AS
	0.75
	0.75
	Yes
	
	Candidate to start in Q4

	WT#2.3
	Study whether and how to identify traffic flows and study QoS handling enhancement for Tethered UE
	0.5
	0.5
	No
	
	

	WT#4
	
	1.5
	1.5
	
	WT#4 is self-contained
	

	WT#4.1
	Study how to support L4S for non-3GPP access networks and intermediate 5GS nodes (N3IWF, TNGF and W-AGF) to perform ECN marking for L4S
	0.75
	0.75
	No
	
	

	WT#4.2
	Study how PDU Set QoS Control mechanisms can be extended to non-3GPP access networks
	0.75
	0.75
	No
	
	

	
	
	
	
	
	
	

	WT#7
	
	1
	1
	May be
	WT#7 is self-contained
	



4.6	Study on system architecture for next generation real time communication services phase 2
Derived from S2-2310028.
	Work Task ID
	WT objective
	TU Estimate
(Study)
	TU Estimate
(Normative)
	RAN Dependency
(Yes/No/Maybe) 
	Inter Work Tasks Dependency 

	Comments

	WT#1
	
	2.5
	1.5
	No
	self-contained
	

	WT#1.1
	enhance the IMS architecture to define event subscription mechanism for a specific IMS subscriber / groups of IMS subscribers, to enable subscription to various IMS events of IMS data channel services
	1
	0.5
	No
	self-contained
	Candidate to start in Q4

	WT#1.2
	how to expose IMS services (e.g. IMS voice/video call, message) in the context of data channel session
	1.5
	1
	No
	self-contained
	Candidate to start in Q4

	WT#2
	
	1
	1
	No
	self-contained
	

	WT#2.1
	study how to provide IMS data channel applications to the subscriber who is using a MTSI UE where it is appropriate depending on the applications
	0.5
	0.5
	No
	self-contained
	

	WT#2.2
	study how to handle the IMS session between DCMTSI UEs when one of the networks does not support IMS data channel capability. This work depends on SA4 supporting such capability. Solutions need to be backward compatible with Rel-18 solutions
	0.5
	0.5
	No
	self-contained
	

	WT#3
	Study on how to support verified OIP service for 3rd party in IMS sessions and align with SA3 on third party identity authentication
	0.5
	0.5
	No
	self-contained
	Candidate to start in Q4

	WT#4
	
	1.5
	1
	No
	self-contained
	

	WT#4.1
	how to support standalone IMS data channel without accompanying audio/video/messaging media in an IMS session
	0.5
	0.3
	No
	self-contained
	

	WT#4.2
	how to support 3GPP PS Data Off for IMS data channel and applications over IMS data channel
	0.5
	0.2
	No
	self-contained
	

	WT#4.3
	study enhancements of IMS DC architecture and procedure to support multiplexing a SCTP connection for multiple DC applications
	0.5
	0.5
	No
	self-contained
	

	WT#5
	Study whether and how to enhance IMS architecture, procedures, interfaces for supporting avatar call (including multi-party communication) and communication with accessibility. This includes service/capability negotiation, enabling transition and transcoding between video and avatar media and avatar representation in the UE and in the IMS network, considering UE capability, network condition, and user preference
	2
	1.5
	No
	self-contained
	

	WT#6
	Study NRF based service registration and discovery for IMS nodes, i.e. I/S-CSCF and IMS AS
	1.5
	1.5
	No
	self-contained
	



4.7	Study on MPS for IMS Messaging and SMS services
Derived from S2-2310029.
	Work Task ID
	WT objective
	TU Estimate
(Study)
	TU Estimate
(Normative)
	RAN Dependency
(Yes/No/Maybe) 
	Inter Work Tasks Dependency 
	Comments

	WT-1
	Study how to support MPS priority for IMS Messaging and SMS service on 
Mechanisms for invocation and revocation of the MPS for messaging service on a per subscriber basis; 
Authorization to use the MPS for messaging service; 
	End-to-end priority treatment including priority treatment for signaling during invocation
	1
	1
	No
	self-contained
	Needs further discussion/clarification



[bookmark: _Hlk144930442]4.8	Study on Multi-Access (Dual 3GPP access + ATSSS Enhancements)
Derived from S2-2310032.
	Work Task ID
	WT objective
	TU Estimate
(Study)
	TU Estimate
(Normative)
	RAN Dependency
(Yes/No/Maybe) 
	Inter Work Tasks Dependency 

	Comments

	WT-D-1
	
	5
	4.5
	Maybe
	WT-D-1 is self-contained
	

	WT-D-1.1
	Study whether and how to enhance registration and security aspects for supporting access traffic steering, switching and splitting via two simultaneous 3GPP access networks for each of the above scenarios. If dual 3GPP access registration is needed, study how to support it
	1.5
	1.5
	Maybe
	WT-D-1.1 is self-contained
	

	WT-D-1.2
	If the UE is registered to the 5GC simultaneously to support access traffic steering, switching and splitting via two 3GPP accesses, study how to support mobile originating and terminating services (e.g. data, IMS, SMS, LCS, emergency services, MBMS).
	0.5
	0.5
	No
	WT-D-1.2 depends on WT-D-1.1
	

	WT-D-1.3
	Study how to select the second PLMN (or NPN) in case the two 3GPP accesses used for access traffic steering, switching and splitting belong to different 3GPP networks after an initial PLMN (or NPN) was selected for the UE
	0.5
	
	No
	WT-D-1.3 is self-contained
	

	WT-D-1.4
	Study whether and how to enhance session management procedures to support access traffic steering, switching and splitting over two 3GPP accesses. This includes studying whether and how to enhance policy and charging control including URSP/ATSSS/N4 rules, steering functionalities and steering modes. Study how to select the PSA UPF(s) and route the traffic of the MA PDU Session across 3GPP accesses towards the PSA UPF(s). Study whether to support one additional non-3GPP access to be added to the MA PDU session (i.e. MA PDU session with three access legs) in addition to the two 3GPP accesses
	1.5
	1.5
	No
	WT-D-1.4 depends on WT-D-1.1
	

	WT-D-1.5
	Study whether and how to enhance the mobility management and session continuity scenarios. Study UE mobility between 5GS and EPS when 5GS supports dual 3GPP access registration and EPS supports UE attach via only a single LTE access. Study impacts on area-based PDU sessions (LADN, PRA, etc.) and mobility restriction. If additional non-3GPP access is supported for MA PDU session, study whether and how to further enhance the mobility management and session continuity scenarios
	1
	1
	No
	WT-D-1.5 depends on WT-D-1.1
	

	WT-A-1
	Study how the MPQUIC steering functionality can be extended to be able to steer, switch, and split non-UDP traffic (TCP, IP, Ethernet traffic).
	0.25
	0.25
	No
	WT-A-1 is self-contained
	Candidate to start in Q4

	WT-A-2
	Study whether and how to define a functional architecture and procedures for steering, switching and splitting of traffic not based on current TNGF/N3IWF to simplify the operation over non-3GPP access without compromising the security of the 5G network
	2
	2
	No
	WT-A-2 is self-contained
	

	WT-A-2.1
	Study whether to keep the NAS signalling connection on non-3GPP access or not, whether to eliminate IPSec tunnel encapsulation on the user plane only or both on the control plane and the user plane, simplifying the protocol stack, reduce the user plane overhead
	1
	1
	No
	WT-A-2.1 is self-contained
	Candidate to start in Q4

	WT-A-2.2
	Study whether and how to support splitting, switching, steering on non-integrated non-3GPP access. The non-integrated non-3GPP access is the capability provided by the 5GS and the UE to enable the connection between the UE and 5GS via non-3GPP access network without using 5G NAS via non-3GPP access network to 5GS. Study whether and how to enhance registration and security aspects for supporting non-integrated non-3GPP access
	1
	1
	No
	WT-A-2.2 is self-contained
	Candidate to start in Q4
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