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Abstract: This paper proposes to add media plane SBA solution in FS_NG_RTC TR.
1. Introduction
This paper proposes solutions according to the WT#5 of the FS_NG_RTC SID.
2. Text Proposal
It is proposed to capture the following changes vs. 23.700-87.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc500949097][bookmark: _Toc22214908][bookmark: _Toc23254041][bookmark: _Toc96971241]6.X	Solution #X: Applying Service based principles to IMS media control interfaces for existing capabilities
[bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042][bookmark: _Toc96971242]6.X.1	Description
[bookmark: _Toc500949101]
6.X.1.1	Scope
In the current IMS system, all media control interfaces are shown in the table below. The NEs of control plane use media capability based on H.248 protocol.
	interface
	location
	Function

	Mp
	MRFC <-> MRFP
	Through this interface, MRFC controls MRFP for playback, conference, DTMF (dual tone multiple frequency) transceiver, etc.

	Mn
	MGCF <-> IM-MGW
	MGCF controls the media stream interworking on IM-MGW gateway and the call of special resources.

	Iq
	P-CSCF(IMS-ALG,ATCF)<->IMS-AGW(ATGW)
	Through this interface, ALG (generally set together with P-CSCF) controls the media stream interworking on AGW gateway and the call of special resources, and ATCF reserves and configures of ATGW resources for media anchoring

	Ix
	IBCF<->TrGW
	Through this interface, IBCF controls the media stream interworking on TrGW gateway and the call of special resources.


Note: the above table only includes the media control interface in IMS system, excluding the interface in 2/3G network, such as Mc (MSC server < - > MGW), etc.
Mp, Iq and Ix interfaces should adopt service-based interfaces. With the gradual shutdown of the traditional 2/3G network, the use of MGCF / IM-MGW will be less and less. Therefore, the Mn will not be transformed into a service-based interface.

6.X.1.2	Definitions
Media plane network element (NE): The existing media plane network element, including MRFP/IMS-AGW/ TrGW/IM-MGW.
Media plane network function (NF): The corresponding network entity after the service-based transformation of the existing media plane network element. Media plane NF has the same media capability as the existing media plane network element.
Media plane network function service (NFS): media plane NF is disassembled into different services, referred to as NFS.
Unified Media Function (UMF): The unified NF which load media plane NFS. Any NFS disassembled from any existing media plane NEs (MRFP, IMS-AGW and TrGW) can be loaded into a UMF, which supports the mixed deployment of NFS from different existing media plane NEs at the same time.
Numf: the service-based interface provided by UMF. All media control plane NEs request the media capabilities by this interface.

6.X.1.3	Requirement
[bookmark: _Toc22214910]After the service-based transformation, the existing NEs MRFP/IMS-AGW/TrGW are uniformly transformed to NF (network function). The media plane NF adopts SBI (service based interface), and the transport layer uniformly uses HTTP/2 protocol. Through the SBI, media plane NF provide the media capabilities which may be requested by media control plane NE.
Media plane NF is disassembled into different services, referred to as NFS (network function service). Each NFS has the characteristics of independence and autonomy.
Taking MRFP as an example, it can be disassembled into the following NFS:
	Seq.
	Service 
	Service description

	1
	Reserve and(or) Configure IMS Resource (_imsRCIR)
	Through this service, service consumer can request NF to reserve and configure media resources, including context, termination, codec, etc

	2
	Play Media (_imsPM)
	Through this service, service consumer can request NF to play media to users, including tone, announcement, multimedia, etc.

	3
	Receive and Process Media (_imsRPM)
	Through this service, service consumer can request NF to receive and process various media from users, including DTMF, TTS, audio and video transcoding, etc.

	4
	CONference (_imsCONF)
	[bookmark: _GoBack]Through this service, service consumer can request NF to start an audio conference or multimedia conference.



Editor’s note: The entire media plane NFS will be defined based on the further study in SA2. The operations contained in each NFS need to be defined in CT4.
For media plane NFS, the NRF (Network Repository Function) needs to be defined to be responsible for the automatic management of all NFS, including registration, discovery and status detection. After a NF is powered on, it will actively report its own NFS information to NRF.
The media plane NF loading with media plane NFS will not have independent names, such as S-MRFP (service-based MRFP) or S-AGW (service-based AGW), but are uniformly named UMF (Unified media function), so as to reduce the number of network elements and simplify the network architecture. At the same time, it provides the possibility for the unified deployment of NFS from different media plane NEs, and enables more efficient media processing.
During the session, when a media control plane NE (such as AS, P-CSCF etc.) needs to use a certain media capability, it needs to query the NRF to obtain a specific NF instance.
After the service-based transformation, when AS needs to use the media resources provided by the original MRFP such as playback and DTMF, it directly obtains the NF instance supporting this media capability from NRF without going through MRFC. Therefore, MRFC is no longer required in the new media service-based architecture.

6.X.1.4	Architecture



Figure 6.x.1.3-1: Architecture to support SBA for IMS media plane

6.X.1.5	Co-existence of 5G service based and legacy IMS media control interfaces

H248-based media control and service-based media control can coexist in one network:
-	If a control plane NE only supports H248 interface, it calls the media capability provided by the traditional media plane NE;
-	If a control plane NE only supports SBI, it calls the media capability provided by UMF;
-	If a control plane NE supports both H248 interface and SBI, it can freely choose to call the media capability provided by the traditional media plane NE or the media capability provided by UMF.

The Figure 6.x.1.5-1 shows the composition of a media plane network element after the service-based transformation:
-	UMF1, UMF2, UMF3 provide media capabilities corresponding to MRFP, IMS-AGW and TrGW respectively, while UMF4 provides media capabilities corresponding to both MRFP and IMS-AGW.
-	NRF is responsible for the registration and management of media NFS.
-	AS_1, S-CSCF_1, P-CSCF_1, IBCF_1 can call media capability of UMF1-UMF4 through the service bus.
-	S-CSCF_2 only supports the traditional H248 interface, and finally calls the media capabilities of traditional media plane NE MRFP_1.
-	P-CSCF_2 supports both H248 interface and SBI, and can freely call media capabilities of IMS-AGW_1 or UMF2, UMF4.



Figure 6.x.1.5-1: IMS network architecture after media plane SBI

[bookmark: _Toc23254043][bookmark: _Toc96971243]6.X.2	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc22214911]6.X.2.1	Registration of media plane NF
After a NF is powered on, it will actively report its own NFS information to NRF.



Figure 6.x.2.1-1: NF registration
1.	When UMF sends NF registration request to NRF, the following key parameters need to be carried:
-	Nftype: indicates NF type, and the value should be “UMF”.
-	Nfservices: indicates the list of NFS instances contained in an NF, which can be discovered by other NF. The value is the attribute of each NFS instance in the current UMF: unique identification, type (such as numf-mrf-xxx), calling address, etc.
The filling principle of other parameters is consistent with 5GC.
2.	The NRF saves the received NF / NFS related information.
3.	The NRF returns Nnrf_NFRegister_Response message indicating whether the registration is successful.

6.X.2.2	Discovery of media plane NF
During the session, when a media control plane NE (such as AS, P-CSCF, etc.) wishes to use a certain media capability, it needs to query the NRF to obtain a specific NF instance.



Figure 6.x.2.2-1: NF discovery
1.	Service consumers need to carry the following key parameters when sending NF discovery request to NRF:
-	Requester NF type: indicates the NF type of the service requester. Possible values include AS, P-CSCF, S-CSCF and IBCF.
-	Target NF type: service provider NF type, the value should be “UMF”.
-	Service names: the type of NFS requested. The value range is all NFS supported by UMF, such as numf-mrf-xxx. This parameter is required for IMS media plane.
-	The filling principle of other parameters is consistent with 5GC.
2.	The NRF controls NF / NFS access authorization in combination with the desired registration information of NF / NFS and the type of NF, and determines whether NF is allowed to call the desired NFS.
3.	The NRF sends Nnrf_NFDiscovery_Response to the requestor. The message carries the following key parameters:
-	Nfinstances: represents the NF discovery result, that is, the relevant attributes of all NF instances that meet the request parameters, including the relevant information of the requested media plane NFS.
-	The filling principle of other parameters is consistent with 5GC.

6.X.2.3	Use of media resource based on SBI
Take playing tone as an example to illustrate the use of media resources based on SBI interface:


Figure 6.x.2.3-1: Playing Tone
1.	When the AS decides that it needs play tone to the user according to its own requirements (For example, it needs to prompts the user that there is no call permission), it triggers to create termination resource.
2.	The AS requests a new context and a new bearer termination from the UMF with carrying the Remote Connection Address by the operation of Numf_imsRCIR
Note: before sending the request to the UMF, the AS needs to find an available UMF instance by the above discovery procedures of media plane NF
3.	The UMF creates a new context and add a new termination to the context 
4.	The UMF sends a response to the AS carrying context ID, termination ID and Local Connection Address
5.	The AS notifies the user about the Local Connection Address
6.	When the media channel for playing tone has been established, the AS triggers to start tone
7.	The AS requests the UMF to start tone with carrying context ID, termination ID and tone ID by the operation of Numf_imsPM_PlayTone Request
8.	The UMF starts to play the specified tone to specified termination
9.	The UMF sends a response to the AS to indicate that the operation of playing tone is successful
[bookmark: _Toc23254044][bookmark: _Toc96971244]6.X.3	Impacts on Existing Nodes and Functionality
S-CSCF/P-CSCF/IBCF/AS impact:
-	The extension for supporting the discovery of media plane NF through NRF
-	The extension for supporting requesting media plane NF through the SBI
* * * * End of changes * * * *
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