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Abstract: This discussion paper discusses the new requirements, including SA1 Rel-18 FS_MMTELin5G new requirements, the enhancement to Data channel and optimization of IMS media plane, and proposes to update the FS_NG_RTC to study the impacts of IMS by these requirements.
1. Introduction
An SID on Study on system architecture for next generation real time communication services, i.e. FS_NG_RTC, documented in SP-180508, has been approved since Rel-16. Due to prioritization of SA2 SID/WIDs, the study was deferred from Rel-16 and further from Rel-17. The existing work in current FS_NG_RTC needs to be continued in R18.
The Rel-16 SA2 FS_NG_RTC includes the following objectives:
The SA2 objective is to study the system architecture for the next generation real time communication services based on IMS enhancement requirements from stage 1.
The study will investigate the system architecture solutions to support the following aspects:
· To satisfy the requirement agreed in CR S1-181719  that the 5G system shall be able to support IMS as part of a network slice, study aspects including possible impact on 5GC network slice selection, how to support UE with single USIM to access multiple IMS parts in different 5G network slices.
· IMS architecture and procedure optimization to shorten IMS call setup time to fulfil the requirements as agreed in CR S1-181720, including call flow level optimization and architecture level optimization other than placement of IMS application server in localized environments.
NOTE:	The objectives are subject to be updated according to the progress of SA1 WID.
The system architecture should study suitable service control mechanisms if is required by specific services.
Besides the above requirements, there are more requirements coming from R16 onwards needs to be considered in R18 cycle.  
2. Discussion on new requirements for NG-RTC
2.1 New requirements from Rel-18 SA1 FS_MMTELin5G/eMMTEL
After completing their work on enhancements to IMS for new real time communication services in Rel-16, i.e. SID FS_enIMS and WID enIMS, on which the SA2 Rel-16 FS_NG_RTC was based on, SA1 already finished their Rel-18 study on evolution of IMS multimedia telephony service, i.e. FS_MMTELin5G, and agreed the corresponding WID on eMMTEL, in S1-211366.
The eMMTEL WI, based on the conclusion of FS_MMTELin5G, includes the following objectives:
The objective of this work item is to consider the consolidated requirement in TR22.873 as input for deriving normative service requirements for MMTEL service. The service requirements shall at least cover following areas:
· Supporting AR telephony communication.
· Supporting 3rd party (e.g. enterprise) to securely demonstrate to the called party that the caller (e.g. employee) is authorized to use or reference specific business information when placing a call.
Proposal 1: to study the possible solutions and impacts on IMS system for the requirements from R18 eMMTEL.
2.2 Enhancement on IMS supporting Data Channel
It is noted that in the Rel-18 SA1 FS_MMTELin5G, the following use cases were studied, and it is concluded that the existing features of “flexible data channel handling” partially cover the required use case functionality.
· Real-time screen sharing
· Real-time visual interactive menu
· Multimedia CLIP (Calling Line Identification Presentation) and COLP (Connected Line Identification Presentation)
SA4 has defined a Data channel server, as shown in the following Figure 2.3-1, copied from the Figure 6.2.10.1-1 of the TS 26.114, to support Data Channel between MTSI clients.


.
Figure 2.3-1 Data Channel Workflow
However, per our understanding, it is not clear in current 3GPP specifications how the Data Channel architecture is integrated in IMS architecture. To support the enhanced features of MMTel services mentioned above, it is needed to study the impact of IMS architecture and message flows to support Data Channel usage in MMTel service, e.g. whether and what functionalities are defined in IMS architecture for Data Channel server and Data Channel application repository, what interactions are needed between Data channel server and IMS AS to support call event notifications, et. al.
In addition, it has been discussed and agreed in GSMA NG that the control plane and media plane of Data Channel server can be split. A LS to SA2 is drafting and is requesting SA2 to study and define such architecture in IMS. It is therefore needed to study how the control plane and media plane Data Channel server is mapped to IMS architecture.
Proposal 2: to study the impact of IMS architecture and message flows to support Data Channel usage in MMTel service, including support of separate control plane and media plane.
2.3 Enhancement to media processing
In the existing IMS network, media plane is coupled with IMS signaling plane, which we see some challenges of the existing IMS media processing and routing mechanism, and potential optimization might need to be studied:
· Media resource is wasted: As shown in Figure 2.4-1, in an IMS call, media contexts have to be set up for both caller and callee respectively, and RTP media will be forwarded twice, regardless of whether the calling party and the called party access to IMS network through the same SBC or not.
· Media processing is inefficient and has high latency: As shown in Figure 2.4-2, playing announcement and collecting numbers are basic media processing in an IMS call, which need multiple media renegotiation resulting in complicated signaling flows. The serving MMTEL AS has to be engaged in media renegotiation deeply which has no relationship with the service logic in the MMTEL AS. In addition, media renegotiation processing might introduce media collision issues.
· TTM of new service is prolonged: The media processing of the calling party and the called party are done in different SBCs, which implies that all the SBCs in the IMS network need to be upgraded when a new service with new media capability is introduced. It’s hard to support a new service smartly, and it would consume more time and money.
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Figure 2.4-1

 (
SBC-C
SBC-U
IMS
The caller
UE A
SBC-C
SBC-U
IMS
UE B
The callee
MRFC
MRFP
Speech
Announcement
1. Initial O/A negotiation by INVITE
2. O/A renegotiation for playing announcement by UPDTE
3. O/A renegotiation for speech O/A by UPDATE
)









Figure 2.4-2
· The current media plane only has media capabilities such as playing announcement, collecting numbers and transcoding. It is possible that more and more new media capabilities would be introduced for IMS interactive and immersive communication in the future, such as media broadcast, ASR/TTS and so on. The current media plane architecture is inflexible to adapt new services.
· XR interactive services need the IMS network to support ultra low latency and high bandwidth of the media processing and routing, which can benefit if the media plane nodes are deployed at the network edge and the hardware resources such as GPU are allocated subject to the requirement. However, the media plane nodes in current IMS network are fixedly deployed and cannot well meet the XR interactive service requirements.
Proposal 3: to study potential enhancement on IMS architecture to efficiently and flexibly support media processing.
2.4 SBI for media controlling
In Rel-16, Cx/Dx and Sh/Dh interfaces have been redefined as service based, adopting the advantage of SBI and replacing Diameter with HTTP protocols. 
[bookmark: _GoBack]It is worth studying whether SBI should be applied to media controlling interfaces, such as Mr, Cr, Mp et cetera, by which service based definition can bring more benefit to the media resource assignment and consumption, e.g. to have media resources such as transcoding, playing announcement, data channels, and future media resources to be supported, defined as different services to be invoked by different consumers, e.g. P-CSCF, ALG, AS or Data Channel server.
Proposal 4: to study whether and how SBIs are defined for media controlling related interfaces in IMS network.
2.5 Support of IMS Slicing
In Rel-16, NPN was defined, and IMS services need to be provided to the NPN subscribers. It is possible for the operators to use their IMS network to provide IMS services to the NPN subscribers, by applying IMS slices, as shown in the following figure 2.2-1.
[image: ]
Figure 2.2-1 IMS slicing for NPNs
The operators can also apply IMS slicing to serve different UEs which may need different IMS services, as shown in Figure 2.2-2.
[image: ]
Figure 2.2-2 IMS slicing for different kind of UEs
It should be noted that the IMS slices are independent of the 5GC slices, and it is possible that a UE with a single pair of IMPI/IMPU can access different IMS slices.
Proposal 5: to study how IMS network support IMS slice independent of 5GC slice.
3. Conclusion and proposal
It is proposed to discuss the above requirements and agree to extend the FS_NG_RTC study to address the new requirements accordingly. The SID of FS_NG_RTC is updated in S2-2106222.
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