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1	Discussion
Introduction: 
Key issue 2 was defined as follows: 5G system is envisioned to address different use cases. In some of these use cases, a complete 5G system becomes a part of another system, for instance the support of IPTV where 5G system is integrated into an IPTV network from which it receives multicast, where the role of the 5GS is primarily to provide an efficient "transparent" transport of a broadcast/multicast service. Other use cases offering for multicast or broadcast services are in vertical domains, for which the "transparent" mode is not possible or feasible and a full-service mode should be defined. This key issue will study the service levels for the broadcast and multicast support of the 5GS.
This contribution analyses some exemplary use cases to derive such service levels. While requirements for different use cases will likely differ, it appears of particular importance to define a basic service level.

IPTV
For the Wireless and wireline convergence access support for the 5G System (5GS), a basic support for IPTV that enables clients to join IPTV multicast groups has already been defined in Rel-16 in Clause 7.7.1 of TS 23.316:
[bookmark: _Toc19107180]7.7.1.1	Overview
In this Release of the specification, in order to support IPTV services, following principles apply:
-	the 5G-RG supports IP PDU Session Type;
-	IP multicast traffic received from N6 interface is replicated by UPF and sent over PDU Sessions;
-	IGMP messages from the STB or from the 5G-RG are terminated and managed by the UPF acting as PSA;
NOTE:	Whether IGMP is exchanged with 5G RG or another entity (e.g. STB) is out of the scope of 3GPP.
-	The SMF controls the support of IPTV by the UPF acting as PSA using PDR, FAR, QER, URR. This includes control of which IGMP requests the UPF is to accept or to deny.

This service provides unicast access to IPTV content that is multicasted on IP level in external networks.
The new Nnef_IPTVconfiguration service enables an external configuration of this service.

High level characteristics of this service could be summarized as follows:
· Subscription to multicast service: Optional on IPTV network level
· Service Announcement is out of scope of 5GS
· Data source: IPTV network External to 5GC
· Media may be encrypted by external IPTV network
· Media are transported transparently through the 5GS
· Joining the multicast group is triggered by the UE (via IPMG)
· No explicit start and stop of transmission service by external IPTV network
· External IPTV network may configure authorization for UEs to join multicast groups.

mission critical services
Mission critical services apply the architecture and procedures of 3GPP TS 23.280. So far, they use LTE, either with unicast delivery or multicast delivery:

5.2.6	GCS AS requirements for the MC services
Point to multipoint broadcast offered by the LTE MBMS technology is well suited to group communications, which form a major part of the public safety related communications. The MC service on-network architecture, is based in part on 3GPP TS 23.468 [18] with the MC service server assuming the function of the GCS AS and can be represented (in a simplified diagram) as shown in figure 5.2.6-1:


Figure 5.2.6-1: MC service on-network architecture showing MBMS
The MC service server is shown being bundled with the GCS AS within the same network entity. It is illustrated this way for simplicity of the diagram.
MC service media content is transmitted via LTE bearers, which are communication pipes with one end in the MC service server and the other end in the MC service UE. The uplink bearers are always allocated as unicast, but the downlink bearers can be allocated as unicast or as MBMS bearers, or both.
An MBMS bearer (both network and radio part) is uniquely identified via a TMGI or via a combination of a TMGI and a flow identifier (see 3GPP TS 23.246 [11]). The MC service server is capable, via the MB2 interface, to request the creation of MBMS bearers and associate a unique TMGI or a combination of a TMGI and a flow identifier (see 3GPP TS 23.468 [18]). The MC service server may determine the MBMS broadcast area based on the cell identities of the affiliated group members received over GC1. The MC service server may determine for a user the switching from MBMS bearer to unicast bearer based on the information reported over GC1.

High level characteristics of this service could be summarized as follows:
· Subscription to multicast service: On MC service level (via SIP signalling)
· Service Announcement is out of scope of core network, on MC service level (via SIP signalling)
· Data source: External to core network (Either MC server or peer)
· Media are encrypted end-to-end or between UE and MC server
· Media are transported transparently through the core network, with the exception that robust header compression (ROHC) and/or forward error correction (FEC) may optionally be applied
· Joining the multicast group is triggered by the UE
· MC server may generate multicast groups dynamically
· Explicit start and stop of core network multicast service triggered by MC server.
· No dynamic configuration of authorization for UEs to join multicast groups.
· Selection between unicast delivery and delivery via multicast service at MC server

Multimedia Broadcast/Multicast Service user services
TS 22.246 defines requirements for " Multimedia Broadcast/Multicast Service user services":
MBMS user services are services an operator may provide to subscribers. MBMS user services use the capabilities of MBMS. The operator may provide such services on his own or in collaboration with third party service providers. In addition, an MBMS user service may be provided to the operator's own subscribers and/or to inbound roaming subscribers from other operators.
MBMS User Services
MBMS user services are based on broadcast- or multicast services, which are defined in TS 22.146 [2]. 
MBMS user services shall be bearer agnostic to enable access via generic IP access systems.
An MBMS user service may use one or more broadcast- or multicast services at a time within the MBMS service area bound to this user service.

From the above quotation it is apparent that those services are optional add-ons on top of the basic multicast service.
The user services were so far defined in SA4 (see TS 26.346 and the related xMB interface with stage 2 in TS 26.348)

Comments on term "transparent mode"
The key issue description suggests (as example) a "transparent" mode.
However, in the current specifications, in particular TS 23.346, the term "transparent" merely denotes a mode where user plane data are transported transparently by the multicast service. (In other words, for MBMS the BM-SC does not apply any operation in the user plane, e.g. FEC or ROHC.)

TS 23.246 contains the following:
There are 2 MBMS Service Types considered for TV service:
-	MBMS transport only mode:
-	The 3GPP network provides only transport of data/TV content in a transparent manner.
-	The 3rd party content provider's signalling and data transferred via MBMS bearer(s) are transparent to BM-SC and the MBMS bearer service.
-	All other service aspects, e.g. decision of whether to send data over broadcast or unicast, is not within 3GPP network, and assumed to be performed by application server.
-	MBMS full service mode:
-	3GPP MBMS system provides full service layer capability.
-	BM-SC is aware of the content stream and is capable of transforming the content stream into 3GPP compliant stream.
-	BM-SC can perform decision on whether to switch an MBMS user service between broadcast or unicast service.

This terminology is only applicable for the enTV service and relies on a network architecture including the BM-SC. It thus seems not appropriate for the present study.

2	Conclusions
It is proposed to update to solution #1 in TR 23.757 as per the proposals made in the discussion section. The proposed changes are shown below. 

Proposed changes to TR 23.757

[bookmark: _Toc22552197][bookmark: _Toc22930370][bookmark: _Toc22987240][bookmark: _Toc23256826][bookmark: _Toc25353554][bookmark: _Toc25918800][bookmark: _Toc31011419][bookmark: _Toc31176932]6.1	Solution #1: Multicast service levels
[bookmark: _Toc500949099][bookmark: _Toc22552199][bookmark: _Toc22930372][bookmark: _Toc22987242][bookmark: _Toc23256828][bookmark: _Toc25353555][bookmark: _Toc25918801][bookmark: _Toc31011420][bookmark: _Toc31176933]6.1.1	Functional description
[bookmark: _Toc500949101][bookmark: _Toc22552200][bookmark: _Toc22930373][bookmark: _Toc22987243]The following service levels for the multicast communication service are defined:
Editor's note:	Terminology to be confirmed. How theNote:	 Service Level maps to Transport Only mode and Full-Service mode of operation as defined in TS 23.246 [4] is FFSdiffer from the service levels defined here.

Basic Service Level
Requirements for the basic service level are mandatory to be supported. The following requirements are defined:
-	Media are transported transparently through the 5GS;
-	Request to receive the multicast service;
-	Efficient packet distribution from the 5GS ingress to (R)AN node(s).
Editor's note:	It is FFS if the list is complete.
Enhanced Service Level
The requirements for the Basic service level also apply for the Enhanced Service Level. Additional requirements for the Enhanced Service Level are listed below. Different requirements out of this set may be necessary to address specific use cases.
· Explicit configuration of multicast session by network function external to the 5GS including:
-	authorization for UEs to join multicast groups by network function external to the 5GS
-	Explicit start and stop of multicast session
· local multicast communication service

Editor's note:	list to be completed.
[bookmark: _Toc23256829][bookmark: _Toc25353556][bookmark: _Toc25918802][bookmark: _Toc31011421][bookmark: _Toc31176934]6.1.2	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.
[bookmark: _Toc500949102][bookmark: _Toc22552201][bookmark: _Toc22930374][bookmark: _Toc22987244]It is expected that procedures to address the requirements for the service levels defined in this solution proposal are proposed as part of other solution proposals.
[bookmark: _Toc23256830][bookmark: _Toc25353557][bookmark: _Toc25918803][bookmark: _Toc31011422][bookmark: _Toc31176935]6.1.3	Impacts on services, entities and interfaces
It is expected that an impact analysis to address the requirements for the service levels defined in this solution proposal are proposed as part of other solution proposals.
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