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Abstract: This paper proposes to modify solution #15 in the TR 23.700-87.
1. Introduction
This paper updates solutions 15 of TR 23.700-87.
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]6.15	Solution 15: Applying service based principles to IMS media control interfaces for supporting new capbilities EfficientlyApplying Service based principles to IMS media control interfaces for existing capabilities
[bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042][bookmark: _Toc96971242][bookmark: _Toc500949101]6.15.1	Description
6.15.1.1	Scope
Editor’s note: the scope of this solution is FFS.
For media control interfaces of new capabilities (such as DC, AR, etc.), service-based interfaces should be used. For the existing capabilities associated with the new capabilities, the media control interface should also be service-based(Only AGW is considered this time, and the service-based transformation of other existing media capabilities is FFS). Both new media capabilities and existing media capabilities should establish a dynamic registration and discovery mechanism. Further, the unified media plane function is used to enable the coordination between new media capabilities and existing media capabilities, making media processing more efficient.

6.15.1.2	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 media plane network entities that are accessed through service-based interfaces and support dynamic registration and discovery The corresponding network entity after the service-based transformation of the existing media plane network element. The media plane NF inherits some of the media capabilities 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 media plane 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.

6.15.1.3	Principle
[bookmark: _Toc22214910]Based on the scope of this solution, mMedia plane NF is disassembled into different services, referred to as NFS (network function service). Each NFS has the characteristics of independence and autonomy.
NFS related to DC and AR is defined in other documents. Here, only NFS related to AGW is defined
	Seq.
	Service 
	Service description

	1
	IMS Access gateway funciton
 (_imsAGW)
	Through this service, service consumer can request NF to realize Local NAT, Remote NAT traversal, Transcoding etc



Editor’s nNote: 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 is uniformly named UMF (Unified media function), which 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 UMF instance.
NOTE: UMF is an implementation option. There is no requirement to replace existing media functions with UMF or implement all functions in a single UMF.

Editor’s note: Whether the MRFC is still needed for the interaction with UMF is FFS.
6.15.1.4	Architecture





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

Note: the capabilities of DCS-M and AR-M in relevant documents are uniformly provided by UMF, which is no longer reflected separately in the above figure. P-CSCF (IMS-ALG) accesses the service bus and invokes the AGW function based on the service-based interface.

6.15.1.5	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, such as P-CSCF_1 below.;
-	If a control plane NE only supports SBI, it calls the media capability provided by UMF, such as P-CSCF_3 below.;
-	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., such as P-CSCF_2 below.




[bookmark: _Toc23254043][bookmark: _Toc96971243]6.15.2	Procedures
Editor’s note: The required procedure is FFS.
6.15.2.1	Registration of media plane NF
After an UMF is powered on, it shall register in NRF their capabilities using the Nnrf_NFManagement_NFRegister Request message (as described in TS 23.502 clause 4.17). The parameter related to IMS media plane are as follows:
When UMF sends NF registration request to NRF, the following key parameters need to be carried:
-	NF type: indicates NF type, and the value should be “UMF”.
-	supported NF services: 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-agw-xxx), calling address, etc.

6.15.2.2	Discovery of media plane NF
During the IMS procedure, an SBI capable IMS entity (such as AS, P-CSCF, etc.) sends a Nnrf_NFDiscovery_Request to NRF (as described in TS 23.502 clause 4.17) to discover SBI capable UMF instances. The parameter related to IMS media plane are as follows:
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-agw-xxx. This parameter is required for IMS media plane.


6.15.2.2	Coordination between new media capabilities and existing media capabilities
The Figure below shows the procedure of UE-initiated bootstrap data channel establishments, as example of collaboration between new media capabilities and existing media capabilities. This procedure assumes that UE A (calling party) only needs to establish a bootstrap DC with the local network (stream ID 0), but does not need to establish a bootstrap DC with the remote network (stream ID 100).
This procedure focuses on data channel. The audio / video established simultaneously with DC is not described in this procedure.
UMF_O implements the functions of the existing IMS-AGW and is requested by P-CSCF through the service-based interface instead of the original H248 interface.



1.	UMF_O indicates that it supports AGW media capability and DC related media capability through above NF registration procedure.
2.	UE A sends an INVITE request to the P-CSCF_O with an initial SDP offer, to initiates an IMS call to UE B (called party). The initial SDP offer includes one description for the bootstrap data channel media stream between UE A and the local network. 
3.	P-CSCF_O sends NF discovery request to NRF carrying required NF information: NF type(value: ‘UMF’), media plane service names（value: ‘AGW’）. NRF provides UMF_O as the target NF in the response message.
4.	P-CSCF_O sends Reserve and Configure Connect Point request to UMF_O to acquire two DC connection point information: 1) first DC connection point for connecting to UE A. 2) second DC connection point for connecting to local network. Connection point information includes their unique identification, local IP, local port, URL address, etc.
NOTE: 	The audio / video connection points are acquired by the same message, but the following procdure will not be described audio/video related processing in detail.
5.	P-CSCF_O forwards the INVITE message to S-CSCF-O, and the address in SDP is replaced with the local address of second connection point. Additionally, the INVITE carries the information of the two connection points and UMF_O. The connection point information includes their unique identification, URL address, etc. The UMF_O information includes unique identification of UMF_O.
S-CSCF-O forwards the INVITE message to MMTELAS_O.
6.	MMTELAS_O sends an Event Notification to the DCS-C, and DCS-C sends a Session Control request to the MMTel AS A, indicating it how to process the SDP: In this case, it requires the MMTel AS A to terminate the bootstrap data channel media stream between UE A and the local network, and initiate a bootstrap data channel media stream between the local network and UE B.
7.	MMTELAS_O sends NF discovery request to NRF carrying required NF information: NF type(value:’ UMF’), media plane service names（value: ‘DC’）and preferred NF instance information: preferred-NF-id(value: ‘UMF_O’).
8.	NRF according to UMF_ O's registration information to determines that UMF_O can provide DC media plane service, it sends a NF discovery response to MMTELAS_O indicating MMTELAS_O that the target NF providing DC service for current session is UMF_O.
NOTE: 	If the UMF_O can’t provide DC media plane service, NRF returns another UMF instance instead of UMF_O to provide the service, the subsequent procedure is no different from the existing procedure.
9.	The MMTELAS_O constructs a new SDP offer based on the Session Control request from the DCS-C, including one new description for data channel media stream between UE B and the local network. Then sends an INVITE request message to the S-CSCF with the new SDP offer. The address in SDP is the local address of second DC connection point.
S-CSCF-O forwards the INVITE message to called IMS network.
10.	Called IMS network sends this 18X response to the S-CSCF-O carrying called media descriptions for data channel media stream between UE B and the local network.
S-CSCF-O forwards the 18X response to MMTELAS_O.
11.	MMTELAS_ O sends Configure DC Connection Point request to UMF_ O, configures the remote address of second connection point as per called party’s IP/port, and completes the establishment of the bootstrap DC path between the local network and the UE B.
12.	UMF_O sends Configure Connection Point response to MMTELAS_ O
13.	MMTELAS_ O sends a Media Update Notification message to the DCS-C, reporting the audio/video/data channel media negotiation result, including URL address of two connection point.
DCS-C sends a response to MMTELAS_ O
14.	MMTELAS_O updates the initial SDP answer in 183 response, and sends it to the S-CSCF. The new SDP answer includes one media description for data channel media stream between UE A and the local network. The transport layer address is replaced with invalid value (such as 0.0.0.0).
S-CSCF-O forwards the 183 response to P-CSCF_O.
15.	P-CSCF_O updates the SDP answer in 183 response, the transport layer address is replaced with the local address of first connect point, then forwards the 183 response to UE A.
The subsequent is the PRACK/PRACK 200 procedure.


[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc22214911][bookmark: _Toc23254044][bookmark: _Toc96971244]6.15.3	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
NRF impact:
-	The extension for supporting preferred NF instance.
UMF impact:
· Support the mixed deployment of NFS from different media plane NEs (DCS-M and AR-M and IMS-AGW)
· Support coordination between new media capabilities and existing media capabilities.
Editor’s note: The impact to other IMS media node is FFS.
* * * * End of changes * * * *
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