	
[bookmark: _Hlk221579110]3GPP TSG-WG SA2#173	S2-2601376
Goa, India, 9 – 13 February, 2026
Source:	Samsung, Nokia, Deutsche Telekom (Pen-holder(s))
Title:	KI#1.2:Control signaling for 6G System: generic mechanism for operator services – penholders input for SA2#173
 Document for:	Approval
Agenda item:	20.6.2
Work Item:	FS_6G_ARC 
Abstract of the contribution: The contribution provides solution variants for KI#1.2. 
1.	Discussion
The contribution is a pen-holder input for KI#1.2 of KI#1 and generated based on the submitted input solutions listed in Annex X.
	[bookmark: _Toc214981669]Key Issue #1.2
1.	Study the support for control signalling for 6G System, including at least the following:
a)	Whether and how to support generic mechanisms (e.g. service discovery, service authorization, transport mechanism) for UE to Core Network interaction to support operator services.
NOTE 5:	This KI#1.2 bullet 1a can include any transport mechanism such as using NAS or UP or new plane. KI#1.2 bullet 1a can have dependency on other key issues defined for e.g. KI#1.1 bullet 1a, KI#18, KI#19, KI#20, KI#21, KI#22.
NOTE 6:	6G System Procedures will include interaction between RAN-CN, interaction within CN NFs. The signalling interaction between RAN-CN need coordination and alignment with RAN WG3.
NOTE 7:	Overall Interworking and migration aspects are covered by key issues for WT#2 (KI#17). Impact to IWK due to features introduced by this key issue will be covered by this key issue in alignment with WT#2 (KI#17).
NOTE 8:	This KI#1 covers operator services.



This pCR proposes to capture
-	45 solutions variants based on selected input solutions for KI#1.2.
-	list of the submitted input solutions in Annex X
The solution variants are:
· Solution variant #1.2.1: NAS-based generic mechanism to transport operator services over control planeNon-backward compatible NAS-based control signaling for operator services
· Solution variant #1.2.2: NAS-based generic mechanism to transport operator services over user planeBackward compatible NAS-based control signaling for operator services over NAS
· Solution variant #1.2.43: New generic control signaling for operator servicesNew generic mechanism to transport operator services over user plane
· Solution variant #1.2.4: New generic mechanism to transport operator services over new plane
· 
Solution variant #1.2.5: RAN-CN interactions for operator services
2.	Text proposal
It is proposed to agree the following changes vs. TR 23.801-01:

* * * First Change * * * *
6.1.2	Solutions to KI#1.2
Editor’s Note: whether NAS is backward compatible or not and whether the termination point of NAS is single or multiple needs to be aligned with KI#1.1.

6.1.2.0	Solution variant overview#1.1.0: High Level Summary of Solution variants
6.1.2.1.0	Topics addressed and High-level Solution Principles
This clause shows the summary of solution variants for KI#1.2.

Table 6.1.2.1.0-1: Summary of solution variants for KI#1.2
	List of Solution Variants
	Summary
	Operator services to be covered

	1
	NAS-based generic mechanism to transport operator services over control plane
	Solution #1, Solution #2, Solution #3, Solution #4, Solution #6, Solution #22, Solution #26
	[bookmark: _Hlk221579713]NAS as general control siganling for operator services over control plane

NAS signaling connection supports generic mechanisms (e.g., service capability registration, service discovery, service authorization) for operator services
The operator services using the NAS requires to introduce a new NAS functionality that exchanges the service-specific signaling between the UE and the NF for operator services
A NAS signaling connection is used to exchange signaling for operator services between UE and NF for operator service (e.g., a NAS container type per operator service)


 
	Operator services transported over control plane


	
	
	
	



	

	2
	NAS-based generic mechanism to transport operator services over user plane
	Solution #7, Solution #8, Solution #9, Solution #15, Solution #18, Solution #19, Solution #21
	NAS as general control siganling for operator services over control plane
NAS signaling connection supports generic mechanisms (e.g., service capability registration, service discovery, service authorization) for operator services
For each operator service that requires to exchange signaling over user plane, the NF for operator service interacts with the UE to control
· The establishment of the PDU session 
· The signaling connection between the UE and the NF for operator service.
	Operator services transported over user plane

	3
	New generic mechanism to transport control signaling and operator services over user plane
	Solution #5, Solution #10, Solution #11, Solution #12, 
	Transport of generic control signaling and control of the generic control signaling are supported
Termination point of the generic signaling connection is located in 
· Data Network (e.g., analogous to IMS) (Solution #5)
· 6G CN (Solution #10, Solution #11, Solution #12)
The transport path for generic signaling connection is supported based on the PDU session
· N6 (Solution #5)
· UPF SBI (Solution #10, Solution #11, Solution #12)
Service request, service capability registration signaling, transport of operator service signaling is supported over the control signaling connection over the user plane
	Operator services transported over user plane

	4
	New generic mechanism to transport control signaling and operator services over new plane
	Solution #13, Solution #14, Solution #16, Solution #17, Solution #20, Solution #23, Solution #24, Solution #25
	Transport of generic control signaling and control of the generic control signaling are supported
Termination point of the generic signaling connection is located in 6G CN
The transport path for generic signaling connection is supported based on the new RAN-CN interface (in addition to 6G N2 and 6G N3).
Service request, service capability registration signaling, transport of operator service signaling is supported over the control signaling connection over the new plane
	Operator services transported over new plane

	
	
	
	





	


	
	
	
	

	

	
	
	
	


	

	
	
	
	








	

	
	
	
	
	

	Other related but specific areas
	
	

	
	
	
	
	


6.1.2.1.1	Description
6.1.2.1.2	Procedures
6.1.2.1.3	Services, Entities and Interfaces
6.1.2.1.4	Issues

1) 
2) 
3) 

* * * Next Change * * * *
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6.1.2.1.0	Topics addressed and High-level Solution Principles
[bookmark: _Toc500949101]This solution variant addresses KI#1.2 and is extracted from Solution #1, Solution #2, Solution #3, Solution #4, Solution #6, Solution #22, Solution #26Solution#1, Solution#2, Solution#3.
The high-level principles of the solution are listed as below.
-    NAS as a single general mechanisms for legacy and new operator services (Solution #1, Solution #2, Solution #3)

-    NAS signaling connection supports generic mechanisms (e.g., service capability registration, service discovery, service authorization) for operator services
-    A NAS signaling connection is used to exchange signaling for operator services between UE and NF for operator service (e.g., a NAS container type per operator service)



-	NAS transport mechanism is used to support transport of 6G control signalling for operator services
-    6G Mobility Management (MM) and 6G Connection Management (CM) functionalities are separated into different network entities
-    A new network function (e.g., Connection Management Function (CMF)) is introduced to perform following handling between the UE and 6G service NFs
-    NF discovery/selection
-	Connection management
-	UL/DL control signaling distribution for operator services
Editor's note:	Any aspect dependent on design of NAS will be aligned with KI#1.1.
[bookmark: _Toc204948594][bookmark: _Toc204948721][bookmark: _Toc206752139][bookmark: _Toc214981700][bookmark: _Toc214989625][bookmark: _Toc215056202][bookmark: _Toc215665849]6.1.2.1.1	Description
[bookmark: _Toc204948595][bookmark: _Toc204948722][bookmark: _Toc206752140][bookmark: _Toc214981701][bookmark: _Toc214989626][bookmark: _Toc215056203][bookmark: _Toc215665850]6.1.2.1.2	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc204948596][bookmark: _Toc204948723][bookmark: _Toc206752141][bookmark: _Toc214981702][bookmark: _Toc214989627][bookmark: _Toc215056204][bookmark: _Toc215665851]6.1.2.1.3	Services, Entities and Interfaces
6.1.2.1.4	Issues

* * * Next Change * * * *
6.1.2.3	Solution variant #1.2.23: NAS-based control signaling for operator services over user plane
6.1.2.3.0	Topics addressed and High-level Solution Principles
This solution addresses KI#1.2 and is extracted from Solution #7, Solution #8, Solution #9, Solution #15, Solution #18, Solution #19, Solution #21 (Solution #1, Solution #2, Solution #3, Solution #7, Solution #8, Solution #9, Solution #15)
This solution proposes the following principles:
- The UE uses the NAS signalling to provide service request and a service specific capability for the operator service to the 6G NF (e.g., new NF (i.e., Connection Management Function), AMF, or SMF) 
- The NAS supports functionality to handle authorization and discovery of the requested operator service.
- The NAS terminating NF uses the NAS signalling to provide to the UP address information of the NF to the UE
- The UE transmit signalling and/or data exchange with the NF that provides the operator service, via the user plane.
- Mechanisms to authenticate/authorize the application for operator service in the UE (Solution #7)
6.1.2.3.1	Description
6.1.2.3.2	Procedures
6.1.2.3.3	Services, Entities and Interfaces
6.1.2.3.4	Issues
* * * Next Change * * * *
6.1.2.4	Solution variant #1.2.3: New generic mechanism to transport control signaling and operator services over user plane 
6.1.2.4.0	Topics addressed and High-level Solution Principles
This solution addresses KI#1.2 and is extracted from Solution #5, Solution #10, Solution #11, Solution #12,
This solution proposes the following principles:
The high level summary is:
-  The NAS signaling connection is used for basic operator services (at least including MM/SM)
-  A transport of generic control signaling and control of the generic control signaling are supported
-  A termination point of the generic signaling connection is located in 
· Data Network (e.g., analogous to IMS) (Solution #5)
· 6G CN (Solution #10, Solution #11, Solution #12)
-  A transport path for generic signaling connection is supported based on the PDU session
· Over N6 (Solution #5)
· UPF direct (Solution #10, Solution #11, Solution #12)
- Service request, service capability registration signaling, transport of operator service signaling is supported over the control signaling connection over the user plane
NOTE X:	Coordination with CT1 is required
6.1.2.4.1	Description
6.1.2.4.2	Procedures
6.1.2.4.3	Services, Entities and Interfaces
6.1.2.4.4	Issues


* * * Next Change * * * *
6.1.2.4	Solution variant #1.2.4: New generic mechanism to transport control signaling and operator services over new plane New control framework for operator services
6.1.2.4.0	Topics addressed and High-level Solution Principles
This solution addresses KI#1.2 and is extracted from Solution #10, Solution #11, Solution #12, Solution #13, Solution #14, Solution #16, Solution #17, Solution #18, Solution #19, Solution #20, Solution #21 Solution #13, Solution #14, Solution #16, Solution #17, Solution #20, Solution #23, Solution #24, Solution #25
This solution proposes the following principles:
The high level summary is:
-  NAS signaling connection is used for basic operator services (at least including MM/SM)
- Transport of generic control signaling and control of the generic control signaling are supported
- Termination point of the generic signaling connection is located in 6G CN
- The transport path for generic signaling connection is supported based on the new RAN-CN interface (in addition to 6G N2 and 6G N3).
Editor’s Note: UE-RAN interface needs to be coordinated with RAN2.
Editor’s Note: RAN-CN interface needs to be coordinated with RAN3.
- Service request, service capability registration signaling, transport of operator service signaling i

-  The control framework supports generic mechanisms for operator services such as transport of operator service signaling, service capability registration, service discovery, service authentication
-  A generic control signaling for operator services is defined to support interactions between the UE and NF for operator service
NOTE X:	Coordination with CT1 is required
Editor’s Note: What transport path the new control signaling for operator services is FFS (e.g., based on 6G N6, UPF SBI, RAN routing, etc.).
6.1.2.4.1	Description
6.1.2.4.2	Procedures
6.1.2.4.3	Services, Entities and Interfaces
6.1.2.4.4	Issues

* * * Next Change * * * *
6.1.2.5	Solution variant #1.2.5: RAN-CN interactions for operator services
6.1.2.5.0	Topics addressed and High-level Solution Principles
This solution addresses KI#1.2 and is extracted from Solution #11, Solution #17, Solution #21
This solution proposes the following principles:
- The solution considers new operator services in 6G that require interactions between RAN and CN 
- A new interface between 6G RAN and NF for operator service other than 6G N2 is supported to support generic mechanism for operator services such as transport of operator service signaling
6.1.2.5.1	Description
6.1.2.5.2	Procedures
6.1.2.5.3	Services, Entities and Interfaces
6.1.2.5.4	Issues

* * * Next Change * * * *
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X.Y	List of submitted solutions for KI#Y

[bookmark: _CRTable5_6_11]Table X.Y: List of submitted solutions
	Meeting
	Solution#
	TDoc
	Companies
	Subject/Comment

	SA2#173
	1
	S2-2600150
	Vivo
	[KI#1.2] Solution proposal on NAS-based UE-CN interaction mechanism

	SA2#173
	2
	S2-2600100
	China Mobile
	[KI#1, all bullets] Solution for KI#1 of intent-based signalling framework

	SA2#173
	3
	S2-2600434
	Huawei, HiSilicon
	[KI#1] Solution #1.X: Solution for E2E control signalling in 6G system

	SA2#173
	4
	S2-2600249
	Ericsson
	[KI#1, bullet #1.1 and #1.2] New Solution: UE and CN control signalling based on evolvement of 5G NAS

	SA2#173
	5
	S2-2600594
	Qualcomm
	[KI#1.2] Solution for Support for operator services – a framework

	SA2#173
	6
	S2-2600266
	LG Electronics
	[KI#1] Distributed NAS signalling support for new operator services with extended NAS architecture

	SA2#173
	7
	S2-2600092
	Futurewei
	[KI#1, Bullet 2] Operator Service over User Plane Transport

	SA2#173
	8
	S2-2600160
	OPPO
	[KI#1.2, bullet #1a] control signalling over UP

	SA2#173
	9
	S2-2600236
	Lenovo
	[KI#1.2, bullet #1] Solution for transport control signalling for operator services over user plane

	SA2#173
	10
	S2-2600216
	Lenovo
	[KI#1.2, bullet 1] Support control plane signalling for over the top operator services over user plane

	SA2#173
	11
	S2-2600219
	Google
	KI #1: Generic Service Stratum Framework via User-Plane Tunnels

	SA2#173
	12
	S2-2600308
	NEC
	[KI#1.1, 2a] Procedure to support generic mechanisms for UE to Core Network interaction to support operator services.

	SA2#173
	13
	S2-2600388
	Rakuten Mobile, China Mobile
	[KI#1, bullet #2] Solution for UE–Core Interaction in 6G for control signalling to support operator services

	SA2#173
	14
	S2-2600397
	TCL
	[KI#1] Solutions for generic UE-CN interaction mechanism

	SA2#173
	15
	S2-2600472
	ZTE
	[KI#1.2] Service request procedure for operator service

	SA2#173
	16
	S2-2600489
	CATT
	[KI#1.2] Support for operator services based on RAN SBI interface

	SA2#173
	17
	S2-2600495
	Samsung
	[KI#1.2] Introduction of service plane for operator services

	SA2#173
	18
	S2-2600524
	Xiaomi
	[KI#1, bullet #2] Solution for generic transport mechanism for UE-CN control signalling

	SA2#173
	19
	S2-2600532
	Apple
	[KI#1.1, KI#1.2] New solution on Evolved Control Signalling for 6G

	SA2#173
	20
	S2-2600572
	InterDigital
	[KI#2, KI#1.2] A Generic Framework to Support Communication with Operator Services

	SA2#173
	21
	S2-2600198
	NTT DOCOMO
	[KI#1] Re-use of 5GS RAN-CN interfaces

	SA2#173
	22
	S2-2600311
	CATT
	[KI#1] Generic mechanism for Feature discovery and Parameter authorization via NAS signalling

	SA2#173
	23
	S2-2600547
	Jio platforms Ltd.
	[KI#1.2] Solution to support generic mechanisms for UE-CN interaction for operator services

	SA2#173
	24
	S2-2600383
	IIT Bombay
	[KI#22, bullet #2.a, KI#1.2 bullet #a)] A service-plane-based architectural solution to support computing services in 6G systems

	SA2#173
	25
	S2-2600541
	Ofinno
	[KI#1.2] Solution to support generic mechanisms for UE-CN interaction for operator services

	SA2#173
	26
	S2-2600592
	Qualcomm
	23.801-01: [KI#1.1] Solution for NAS Control signalling for 6G System.
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