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1. Introduction
The simultaneous use of less latency critical and latenc critical applications requires in one Data Network requires a revision of the current approach that media distribution function is integral part of the MC server. hence, the present pCR analyses the potential options to place media distribution function closer to the radio to cover low latency requirements. In a second steps it addresses the usability under EPS and 5GS point of view.
2. Reason for Change
Missing solution for key issue 10 in 3GPP TR 23.783
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.783 version 0.12.0.
* * * First Change * * * *

7.x
Flexible media distribution for low latency applications (key issue 10)
7.x.1
Description

7.x.1.1
General

Key issue 10 requires the simultaneous processing of different latency values in the range of a few milliseconds up to a few hundred milliseconds. This is required when a MC communication consists of one or multiple simultaneous streams in the signalling/application plane and the media plane. In addition, mobility aspects are to be considered, which require to change the connectivity session anchor for very low latencies not traversing the less latency-critical session anchor. All this together impacts the current functional MC system architecture regarding the media plane. Today's media distribution function as integral part of the MC service server is there because of unicast/multicast communication recording and for some service capabilities like transmission/reception control.
The use case behind this key issue is to provide the necessary means to support very low latency point to point communication between a mobile user and a user located in a data network via a local access. The solution considers the impact on control plane and user plane of mobility and potential impact on low latency.
A media stream consisting of several protocols or simultaneously used for multiple different categories of data exchanges e.g. within an IP connectivity session. This require various latency approaches between the involved endpoints within one media stream.

7.x.1.2
Potential approaches

If going ahead with the integral media plane approach for media requiring low latency, leads to a multiplication of MC service servers for local media transitions within an operative domain to satisfy low latency applications. A relocation of already assigned MC service servers depending on its geographical position is therefore necessary. The change of a signalling/application plane anchor necessarily entails a change of the assigned IP address to the MC service user. Such change in the assignment IP address triggers SIP re-registration, e.g. with IMS. Session/service continuity may be guaranteed, but no IP address continuity which negatively impacts the availability to fulfil low latency requirements.
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Figure 7.x.1.2-1: Multiple MC service servers with an integral media distribution function

Another approach provides the unbundling of the media distribution function from the MC service server, where the MC service server still controls the media distribution functions assigned to it. The MC service server forms the signalling/application plane anchor and can control one or more media distribution function anchors as remote peripheral units. Thus, the change between media distribution anchors is always controlled by the same MC server signalling/application plane anchor. This approach does not require a new assignment of the IP address, so it does not trigger SIP re-registration with the MC service server anchor to keep the signalling/application plane. This approach enables IP continuity under the same anchor MC service server.
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Figure 7.x.1.2-2: One MC service server controlling multiple media distribution functions
7.x.1.3
Use of EPS

With EPS accordant to 3GPP TS 23.401, this can only be done using different APNs and associated bearers. Within this context the use of Local IP Access (LIPA) functionality to differentiate between low latency and less latency-critical applications are using a dedicated APN which will not allow the use of different connectivity anchors.

7.x.1.4
Use of 5GS

In accordance with 3GPP TS 23.501 5GS enables the use of multiple connection anchors using one data network with simultaneous handling of non-critical latency applications via a central connectivity anchor and low latency requirements via local connectivity session anchors. Hence low latency applications will not traverse the central connectivity session anchor. UE mobility triggers the relocation of connectivity anchors to keep track on latency requirements. In this context, Session and Service Continuity modes (3GPP TS 23.501) regulate IP continuity and the resulting media plane interruption.
Figure 7.x.1.4-1 visualizes the use of 5GS with one central and several local UPFs. The change of the UPF due to mobility will be handled by the 5GC session management which allows preservation of IP Addresses (3GPP TS 23.501) used by the media plane. As a result, the path of the media plane through the 3GPP network will not be affected by the mobility.
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Figure 7.x.1.4-1: Media distribution function as remote peripheral unit with 5GS
The different service and session continuity modes have an impact to the service continuity in the media plane distribution. This need to be considered in the development of a distributed media plane distribution management.
7.x.1.5
EPS versus 5GS assessment

Comparing the two MC server/media distribution approaches taking into account both EPS and 5GS, a simultaneous processing of low latency applications and non-critical latency applications can only be supported using 5GS. With IP address continuity and keeping low latency requirement, this can only be achieved with the approach of unbundling the MC service server and the media distribution function.

7.x.2
Solution unbundling MC service server and the media distribution function

Editor’s Note:
Need to be developed!
* * * End of Changes * * * *
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