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Abstract of the contribution: Proposes two solutions for common IMS network through multiple 5GC network slices
1. Introduction
This paper proposes a solution to address the network slicing with common IMS network scenario of Key Issue 3: Network Slicing and IMS Key Issue.
2. Discussion
In Network Slicing and IMS Key Issue, there is a scenario “Each 5GC slice is associated with a common IMS network” as shown in the following diagram: 


For example, one UE has two 5GC slices. The UE has subscribed one IMPI and one IMPU, and accesses to an IMS network. 
In the TS 23.501, the UE can choose correct S-NSSAI applicable to a specific application according to URSP and decide to use the existing PDU Session or establish new PDU Session(s):
The NSSP rules associate an application with one or more Subscribed S-NSSAI corresponding to the Subscribed S-NSSAIs of the UE. 
The UE uses UE Configuration (e.g. NSSP in the URSP rules) to determine whether ongoing traffic can be routed over existing PDU Sessions belonging to other Network Slices or establish new PDU Session(s) associated with same/other Network Slice
There are two types of IMS application Identification defined in 3GPP TS 23.228, which are ICSI (IMS Communication Service Identifiers) and IARI (Identification of IMS applications). The following diagram which is excerpted from 3GPP TS 23.228 describes the relationship between ICSI and IARI:
[image: ]
Figure 4.13-1: IMS applications on top of an IMS communication service
The UE can use IMS application information to choose correct S-NSSAI, and IMS application information may include ICSIs or IARIs.
2. Proposal
It is proposed to agree the following solution for network slicing with common IMS network.
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* * * * Next Change * * * * 
6.x	Solution #X: IMS signalling and media of an application through one 5GC slice
[bookmark: _Toc503272512]6.x.1	Description
For example, one 5GC slice is used for common voice communication application and another 5GC slice is used for public safety communication application.


IMS signalling and media of an application go through one 5GC slice, so each application can map to one 5GC slice. 
In the solution, the UE initiates independent IMS registration through each 5GC slice with the common IMS network. 
The procedure is shown as the following:


 
Figure 6.x.1-1: IMS signalling and media of an application through one 5GC slice
1. When the UE registers to 5GC, the UE gets Allowed NSSAI, containing the S-NSSAIs it can use, and URSP.
2. According to URSP and IMS application information the UE requests, the UE establishes the PDU Sessions with each corresponding 5GC Slice for specific IMS application. The UE uses the IMS application information it requests to select the corresponding 5GC Slice. The IMS application information may contain ICSIs or IARIs, as defined in the 3GPP TS 23.228 [x].
3. For each PDU session established for IMS, the UE initiates registration request to IMS network with the corresponding IMS application information.
4. After successful registration, the S-CSCF records the binding relationship between the IMS application information and the UE contact address.
5. For MO, the UE sends the SIP request with the requested IMS application information to the IMS network. The Originating S-CSCF routes the SIP request with the IMS application information to the MT IMS network, after routing the SIP request to the appropriate application servers for originating services according to the requested IMS application information.
For MT, the Terminating S-CSCF routes the SIP request to the appropriate application servers for terminating services according to the requested IMS application information.
The Terminating S-CSCF decides the UE contact address registered for the requested IMS application, then routes the SIP request to the UE with the matched UE contact address. 
When the SIP request does not contain specific IMS application information,  the Terminating S-CSCF may decide the requested IMS application information according to the contents of the SIP request (such as SDP media capabilities, Content-Type header field, media feature tag), and route the SIP request to the UE with the corresponding UE contact address. 
6.x.2	Impacts on existing nodes and functions
On the S-CSCF: 
After successful registration, S-CSCF records the binding relationship between the registered IMS application information and the UE contact address.
The Terminating S-CSCF decides the UE contact address according to the requested IMS application information, then routes the request to the UE with the matched UE contact address.
On the UE:
According to URSP and IMS application information the UE requests, the UE establishes the PDU Sessions with each corresponding 5GC Slice for specific IMS application.
For each PDU session for IMS, the UE initiates registration request to IMS network with the corresponding IMS application information. The UE uses the IMS application information it requests to select the corresponding 5GC Slice. The IMS application information may contain ICSIs or IARIs.
[bookmark: _Toc503272514]6.x.3	Solution Evaluation
Editor's note: This clause provides an evaluation of the solution.
6.y	Solution #X: IMS signalling and media of an application through different 5GC slices
6.y.1	Description
For example, one UE accesses two 5GC slices for different IMS services, one 5GC slice is used for common voice communication media and another 5GC slice is used for VR communication media. In order to reduce IMS registration signalling, one 5GC slice is used for the IMS signalling of all applications of the UE.


IMS signalling and media of an application go through different 5GC slices, so the application can be mapped to multiple 5GC slices. 
In the solution, the UE initiates only one IMS registration through one 5GC slice with the common IMS network for all applications. 
The solution requires adding service type information to extend the application id information in URSP rule. Service type information can be used to distinguish among IMS signalling and IMS different media services. 
The UE can choose the correct 5GC slice based on application id information and service type information in URSP rule. 
The solution can support one IMS application goes through multiple 5GC slices and the signalling of multiple IMS applications goes through one single 5GC slice.
Service type information is optional. When service type information of one application does not exist, it means that IMS signalling and media of the application go through one single 5GC slice. 
For example, service type information can be used to represent IMS signalling with “IMS.signalling”, and represent IMS media with “IMS.media”.
The value of service type for URSP may include:
	service type value
	service type
	characteristics

	IMS.signalling
	IMS signalling
	It is expected to aim at all IMS signalling messages for one application, including register, invite, message and so on.

	IMS.media
	IMS media
	It is expected to aim at all IMS media streams for one application, including voice, video and so on.

	IMS.media.MCPTT
	IMS MCPTT media
	It is expected to aim at IMS MCPTT voice media streams for one application.



The procedure is shown as the following:


Figure 6.x.1-1: IMS signalling and media of an application through different 5GC slices
1. When the UE registers to 5GC, the UE gets Allowed NSSAI, containing the S-NSSAIs it can use, and URSP which includes service type information.
2. According to IMS signalling service type in URSP, the UE acquires the 5GC slice for IMS signalling and establishes the PDU Session with the 5GC Slice for IMS signalling.
3. The UE initiates registration request to IMS network through the PDU Session.
4. Before the UE starts SDP offer/answer to exchange UE media IP information to IMS network for one application during MO/MT, the UE acquires the 5GC slice for IMS media according to the application information and IMS media service type in URSP. 
Then the UE establishes the PDU Session with the 5GC Slice for the media of the application. 
After the UE gets the IP address of IMS media, then the UE initiates to exchange UE media IP information to IMS network.
After the success SDP negotiation, the UE begins to transmit media packets of the application id through the corresponding 5GC slice.
6.y.2	Impacts on existing nodes and functions
On the UE:
According to IMS signalling service type in URSP, the UE establishes the PDU Session with one 5GC Slice for all IMS application.
During MO/MT, the UE establishes the PDU Session with the 5GC Slice for the media of the IMS application based on the application information and IMS media service type in URSP.
6.y.3	Solution Evaluation
Editor's note: This clause provides an evaluation of the solution.

* * * * End of Changes * * * * 


3GPP
SA WG2 TD

image3.emf
5GC slice#1

5GC slice#2

IMS network

UE

Register(

IMS application ID1

)

Register(

IMS application ID2

)

Register(

IMS application ID1

)

Register(

IMS application ID2

)


Microsoft_Visio_2003-2010___2.vsd
�

5GC slice#1


5GC slice#2


IMS network


UE


Register(IMS application ID1)


Register(IMS application ID2)


Register(IMS application ID1)


Register(IMS application ID2)



image4.emf
5GC UE

IMS network

Ă

 

Ă

 

1. The UE registers to 5GC and gets URSP

2. The UE establishes PDU Session with each corresponding 

5GC Slice for specific IMS application(s)

3. The UE registers to the IMS network for specific IMS application through the corresponding PDU 

Session in each 5GC Slice

4. The S-CSCF records the binding relationship 

between IMS application information and the 

UE contact address

5. During MT procedure, the Terminating S-

CSCF decides the UE contact address registered 

for the requested IMS application, then routes the 

terminating request to the UE with the matched 

UE contact address


Microsoft_Visio_2003-2010___3.vsd
5GC


UE


IMS network


4. The S-CSCF records the binding relationship between IMS application information and the UE contact address


5. During MT procedure, the Terminating S-CSCF decides the UE contact address registered for the requested IMS application, then routes the terminating request to the UE with the matched UE contact address


2. The UE establishes PDU Session with each corresponding 5GC Slice for specific IMS application(s)


3. The UE registers to the IMS network for specific IMS application through the corresponding PDU Session in each 5GC Slice
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1. The UE registers to 5GC and gets URSP
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4. During MO/MT, the UE establishes the PDU Session with the 5GC Slice for the media of the IMS application based on the application information and IMS media service type in URSP


2. The UE establishes the PDU Session with the 5GC Slice for the signaling of all IMS applications based on IMS signaling service type in URSP


3. The UE registers to the IMS network for all IMS applications through the PDU Session
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1. The UE registers to 5GC and gets URSP which includes service type information
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