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1 Introduction

In the discussion around TR 26.802 it was observed that there may be an attempt to completely ignore or significantly redefine the MBMS Service layer as documented in TS 26.346. However, in contrast to PSS, which had been obsoleted more or less and the design of 5GMS takes a fundamentally different approach, for the MBMS service layer, significant efforts have been done in order to make it more accessible to third-party applications and service providers. Actually, 5GMS has been designed with MBMS User service knowledge in mind.
This includes the definition of ingest interfaces (xMB) as well as client-side APIs. It also includes consistent service layer functionalities and delivery options.
2 Background

Up to Rel-14, 3GPP extended MBMS User services quite extensively towards defining profiles and well-defined APIs. An overview is shown in the below picture.
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The main specifications in this context are:
· 3GPP TS 23.246 MBMS Architecture (Annex D and Annex E)

· 3GPP TS 26.346 MBMS Protocols and Codecs

· 3GPP TS 26.347 MBMS APIs and URL

· 3GPP TS 29.116 xMB Interface

· 3GPP TS 24.117 TV Service Configuration Management Object

· 3GPP TS 24.116 Stage 3 aspects of MBMS service for Receive Only Mode

· 3GPP TR26.917: 3GPP-based TV Services
· 3GPP TS26.238: Northbound Application Programming Interface (API) for Multimedia Broadcast/Multicast Service (MBMS) at the xMB reference point
3 

Four delivery methods are defined in TS 26.346 document 
· the download delivery method, 
· the streaming delivery method, 
· the transparent delivery method and 
· the group communication delivery method. 
MBMS delivery methods today make use of MBMS bearers (basically IP multicast distribution) for content delivery but may also use the associated procedures defined in clause 9.
Three distinct functional layers are defined for the delivery of MBMS-based service. They are Bearers, Delivery method and User service. Figure 1 depicts these layers with examples of bearer types, delivery methods and applications.
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Bearers:
Bearers provide the mechanism by which IP data is transported. MBMS bearers as defined in 3GPP TS 23.246 [4] and 3GPP TS 22.146 [3] are used to transport multicast and broadcast traffic in an efficient one-to-many manner and are the foundation of MBMS-based services. MBMS bearers may be used jointly with unicast PDP contexts in offering complete service capabilities.

Delivery Method:
When delivering MBMS content to a receiving application one or more delivery methods are used. The delivery layer provides functionality such as security and key distribution, reliability control by means of forward-error-correction techniques and associated delivery procedures such as file-repair, delivery verification. Four delivery methods are defined, namely download, streaming, transparent, and group communication. Delivery methods may be added beyond the current release. Delivery methods may use MBMS bearers and may make use of point-to-point bearers through a set of MBMS associated procedures.

User service:
The MBMS User service enables applications. Different applications impose different requirements when delivering content to MBMS subscribers and may use different MBMS delivery methods. As an example a messaging application such as MMS would use the download delivery method while a streaming application such as PSS would use the streaming delivery method, and a group communications application such as MCPTT would use the group communication delivery method.
Figure 1: Functional Layers for MBMS User Service

4 Discussion

3.1
Re-use
Commercially, the MBMS service layer has been implemented and deployed. It has also served as the baseline for the ATSC Service layer as well as for the DVB ABR Multicast stack.

It is of high interest to port the MBMS Service layer to 

1) be compatible with 5G Multicast distribution

2) be compatible with 5G Media Streaming

This should be done by re-using the successful and deployed functionalities. TS26.346 documents a few deployment profiles in Annex L that serve as starting point.

3.2
Similarities and Harmonization
The below figure now mixes 5GMSd and MBMS Service layer approach into a single figure and it gets obvious that there is quite some similarities and overlaps.
Examples are:

· xMB-C and M1d share similar properties on provisioning

· xMB-U and M2d share similar properties on ingest

· BMSC and AF share similar properties on service definition

· BMSC and AS share similar properties on content delivery 

· MSH and MBMS client share similar properties for a service middleware

· M6d shares similar properties with MBMS-APIs-C

· M7d shares similar properties with MBMS-APIs-U

5 
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By harmonizing the functionalities, significant re-use can be expected.
3.3
“MBMS” Network architecture for 5G Multicast
Figures 3a and 3b depict the MBMS network architecture showing MBMS related entities involved in providing MBMS user services.
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Figure 3a: MBMS network architecture model for GPRS

[image: image8.emf]MBMS GW

BM-SC

MBMS 

Receiver

MBMS 

Receiver

UTRAN

E-UTRAN

Content 

Provider

SGmb

SGi-mb

Core Network

IP Network

xMB


Figure 3b: MBMS network architecture model for EPS

An important aspect is to identify in the context of adding the existing TS 26.346 service layer functionalities on top of 5G Multicast and do necessary adaptations.
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3.4

Adding 5G NR (unicast and multicast) Bearer to 5GMS

According to TS 26.346, the MBMS bearer service offers two modes:

-
Broadcast Mode.
-
Multicast Mode.
MBMS user services can be built on top of the MBMS bearer service. Further, the MBMS User Services may use other UMTS/LTE/NR bearer services to deliver data. 

As TS 26.346 offers the ability to run services over different type of bearers, enabling the 5G bearers (Unicast and Multicast) for “MBMS User Services” is an important aspect. This should be studied in detail.
· 
· 
· 
6 Proposed Key Issues
7 Based on the discussion clause 3, the following key issues are proposed
· Study the re-use of relevant MBMS Service layer functionalities (as defined in TS 26.346) for 5G Media Streaming when using 5G Broadcast (as defined in Rel-16) and 5G Multicast (as to be defined in Rel-16)

· Study the necessary extensions for MBMS Service Layer functionalities to support 5G unicast and multicast Bearers in the context of 5G Media Streaming. In particular relevant functionalities are
· Service Announcement and Discovery

· Download Delivery Mode

· DASH/HLS over MBMS (both broadcast/multicast only as well as hybrid)

· Transparent delivery mode

· Associated delivery procedures
· 
· Harmonize the 5G Media Streaming APIs with APIs defined in MBMS and integrate the MBMS relevant functions of the MBMS Service Layer into 5G Media Streaming[image: image10.png]
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