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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)
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	X
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	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



2.3	Other related Work Items and dependencies

	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	N/A



Dependency on non-3GPP (draft) specification: N/A
3	Justification
The control plane (CP) of the 5G system (5GS) exchanges signalling messages with UEs (TS 22.261, Clause 6.4.2.4  Efficient Control Plane), for example, Non Access Stratum (NAS) messages related to UE “Registration”, “Identity”, or “Authentication” etc. and AS messages such as “RRCSetup” or “MeasurementReport”.

The exchange of signalling messages between the UEs and the 5GS requires a path to be established through the 5G network, e.g., SRB(s) over the radio link. Even though these signalling paths are very similar to data paths such as DRBs for PDU Sessions, the 5GS treats UE signalling traffic differently from the user data traffic.

As part of this SID, we would like to study if it is possible to treat “UE signalling” as a user (data) service, i.e., if the signalling traffic and the user data traffic can be treated in a similar manner by the 5GS and if yes then are there any advantages thereof?

A key difference between the signalling traffic and the data traffic in the 5GS is that their end points are different on the network side. While the end points for the signalling traffic (in the 5G network) are the control plane functions such as gNB-CU-CP, AMF or AUSF as shown in figure 1 below, the end points for the data traffic may be network functions in the Data Network (DN) beyond the N6 interface.
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Figure 1: Signalling and Data Paths in existing 5GS 
The data network may contain network functions like Application Functions (AF) and/or Application Servers (AS), which may be used to provide different  types of data services to UEs. An example AF/AS are 5G Downlink Media Streaming (5GMSd) AF and AS [TS 26.501]. The 5GMSd AF and AS are data network functions and used for media delivery to UEs in downlink direction. The 5GMSd AF and AS communicate with the UEs via N6 interface and the 5G network user plane as has been shown in figure 2. AF may also communicate with the 5GS CP via N5/N33 interfaces to provide the service delivery related requirements to the 5GS CP. Along with the streaming application data, the AF/AS may also exchange some application plane signalling with UEs. This application plane signalling is also exchanged via the 5G netork user plane (N6 interface) similar to streaming data, i.e., the application signalling is also treated as data by the 5G network.
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Figure 2: Application Provider Services (Media Streaming) in 5GS (TS 26.501]
Borrowing from the AF/AS based service delivery architecture, we provide a scheme (an architecture) on how (a modified) 5GS may be able to support similar treatment for UE signalling and user (data) services. It should be noted that the scheme has been provided for the purpose of illustration only and is by no means a proposal for consideration and approval.
Similar to how AF/AS acts as the end points to provide data services to users, it may be possible to define dedicated signalling service functions (e.g., Authentication Server or NAS Server etc.) as end points in the 5GS. These signalling service functions are responsible for exchange of signalling messages such as NAS “Registration” or “Authentication” messages with UEs via signalling paths established through the 5GS user plane. These signalling functions may also be independent of the CP functions and the modified 5GS CP may not contains the signalling functionality. The CP functions may primarily be responsible for setting up the data paths (Radio Bearers, Tunnels) through the user plane of the 5G network, including the paths for the signalling messages. As mentioned above the CP functions may not be responsible for the exchange of signalling messages with UEs in this scheme unlike the existing 5GS CP. The scheme (architecture) has been shown in figure 3.
          [image: ]
Figure 3: Signalling as a Service in 5GS, modelled on AF/AS based service delivery architecture
Figure 1 shows the existing 5G network archiecture and how UE signalling and the user data flow through the 5G network. It also shows the signalling end points in the existing 5G network such as AMF etc. Figure 3 shows the modified 5G network architecture (as per the scheme discussed above) which can support the SID proposal, i.e., can treat UE signalling as a user service. Figure 1 shows that the signalling paths terminate in the control plane (at signalling end points like AMF) in the existing 5GS, whereas figure 3 shows that both the signalling end points as well as the signalling paths are part of the user plane. There may not be any difference between the signalling messages and the user data pertaining to various data services in this scheme. They both can be viewed as bits of information, flowing through the 5G network, albeit with different quality of service requirements.

Apparently, treating UE signalling messages as a user (data) service may have certain advantages. A few of these have been listed below:
1. Enables use case specific variants of UE signalling protocols and associated state machines with ease. For example, it is possible that different network slices require different signalling protocol variants.
It may be easier to support such use case specific variants of UE signalling protocols such as NAS and RRC within a single 5GS with the proposed approach. As an example, this can be achieved via deployment of multiple signalling server functions, individually supporting use case specific signalling protocol variants just as different AF/AS may provide different user (data) services. Similarly, it may also be easier to support diverse authentication mechanisms for UEs.
2. Since both UE signalling and user data may be treated in the same manner by the network, the approach may possibly bring simplicity, flexibility and enhanced modularity to 5GS with decoupled “UE signalling” and “control plane” network functions (essentially user plane control functions) as shown in the scheme above.
This proposal is being submitted to SA1 as there are requirements with implicit architectural assumptions in the 5GS Stage 1 specifications that need a relook as part of this study, e.g., the requirements such as “The 5G system shall minimize the signalling that is required prior to user data transmission” under the clause “6.4.2.4 Efficient control plane” of TS 22.261[2]. The requirement implies that control plane is responsible for signalling exchange with UEs. Please refer to the specification TS 22.261 (e.g., clause 6.4 Resource efficiency) for more such requirements and assumptions.

References:
1. 3GPP TS 26.501, "5G Media Streaming (5GMS); General description and architecture", V17.1.0 (2022-03)
1. 3GPP TS 22.261, "Service requirements for the 5G system; Stage 1", V18.6.0 (2022-03)

4	Objective
The objective of the proposed study is to analyse the following issues:
1. If it is possible to treat the signalling message exchange with UEs as a user (data) service, i.e., if the signalling messages can be treated in a manner similar to user data transfer by the 5GS and if this approach to signalling exchange is feasible.
2. If it is possible to separate the signalling exchange functionality from the control plane functionality in the 5GS.
3. Does this approach to signalling exchange bring any benefits both in terms of quantitative and qualitative performance parameters such as flexibility, modularity, scalability, resource efficiency etc.?
4. Does this approach to signalling exchange have any impact on other services offered by the 5GS such as “network slicing”?
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

	External TR
	TBD
	Study on treating (UE) signalling as a user service
	TSG#102
	TSG#103
	Jha, Pranav, IIT Bombay, pranavjha@ee.iitb.ac.in

	
	
	
	
	
	





	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)
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7	Work item leadership
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8	Aspects that involve other WGs
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9	Supporting Individual Members
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