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1 Introduction

ETSI JTC Broadcast launched a work item in late 2019 to develop a 5G Broadcast System for linear TV and radio services based on 3GPP Rel-16 technologies. The work item is expected to be completed by the end of the year. The deliverable is a TS 103 270, the latest draft is available here: https://docbox.etsi.org/BROADCAST/BROADCAST/70-DRAFTS/00054/JTC-054v001.docx
A new revision is currently under preparation and will be made available by September 18, 2020 (maybe even earlier). This document summarizes this work. 

It is proposed to add this information to TR 26.802.

In S4al201057 it is also proposed to integrate the 5G Broadcast System as defined in TS 103 270 into 5GMS.
In S4al201058 more detailed discussions are provided for hybrid services, based on the baseline in clause 8 of this document.
2 Scope of TS 103 270

The document documents a single system specification that profiles and restricts existing 3GPP specifications in the context of 5G in order to enable the deployment of linear TV and radio services, and documents UE and network implementation guidelines to deploy linear TV and radio services, as necessary. The work item is aligned with 3GPP standardization work, in particular the "LTE-based 5G terrestrial broadcast". This specification defines the 5G Broadcast System as well as requirements for 5G Broadcast Transmitters and 5G Broadcast Receivers.

3 Terms and Definitions

5G Broadcast Service: An MBMS service offered according to the restrictions and requirements in this specification in order to deploy linear TV and radio broadcast services using 5G Specifications.

5G Broadcast SA Service: A 5G Broadcast service that provides Service Announcement.
5G Broadcast User Service: A 5G Broadcast service that provides User Data, for example a TV or radio Service.
5G Broadcast System: A system dedicated to the deployment of linear TV and radio broadcast services using 5G Specifications and as specified in this specification.

5G Broadcast Receiver: An entity implementing the receiver requirements of a 5G Broadcast System.

5G Broadcast Transmitter: An entity implementing the transmitter requirements of a 5G Broadcast System.
4 Overview

In Release 14, the use cases and scenarios for eMBMS services based on LTE were expanded to include terrestrial broadcasting (the feature is also referred to as "EnTV"), with corresponding new requirements:

-
network dedicated to TV broadcast via eMBMS;

-
SFN deployments with ISD significantly larger than typical ISD associated with legacy cellular deployments;

-
support for ROM devices

-
Free to Air TV and radio services. Note that these services may be accessible without any restriction or alternatively, conditional access may be provided at the application level.

In Release 16, gap analysis documented in TR 36.776 [x36.776] compared the Release 14 LTE terrestrial broadcasting capabilities with the requirements for 5G dedicated broadcast networks in TR 38.913 [x38.913]. As a result of this analysis, the following two requirements were deemed unfulfilled by Release 14 LTE eMBMS:

1.
Support for service coverage over large geographic area, including SFN with ISD > 100km;

2.
Support for high-speed mobility scenarios such as speeds of up to 250 km/h. 

These requirements are addressed in Rel-16 3GPP specifications and those form the baseline for this specification. 

This specification builds on top of Rel-16 3GPP specifications to specify a system dedicated to the deployment of linear TV and radio broadcast services using 5G Specifications and as specified in this specification, referred to as 5G Broadcast System. 
Key aspects of the 5G Broadcast System for linear TV and radio services defined in this specification are:

-
A radio network comprising only MBMS-dedicated cells [x36.300] as transmitters; MBMS-dedicated cells support only MBMS transmission and do not support uplink transmission. 

-
Receive-Only-Mode (ROM) devices [x23.246] as receivers; ROM devices support only ROM service [x26.346]. ROM service uses one of the reserved TMGI values [x24.116];
-
A very simple subset of Evolved Packet System (EPS) [x23.246] dedicated to TV and Radio Services with E-UTRAN, referred to as 5G Broadcast Packet System (5G-BPS).

-
A simplified MBMS User Service model [x26.346] dedicated to the transport of TV and Radio Services;

-
A set of MBMS-APIs [x26.347] that permit the use of third-party service layers.
5 Architecture

This simplified architecture and the reference points for 5G Broadcast System as defined in this specification is provided in Figure 4.2-2. The key aspects of this specification are the requirements for 

1) the 5G Broadcast Transmitter in terms the reference points including:

a. xMB for 5G Broadcast, i.e. the northbound interface of the 5G Broadcast Transmitter

b. User Service for 5G broadcast, i.e. the definition of 5G Broadcast Services for service announcement and service delivery

c. E-UTRAN Uu for 5G Broadcast, i.e. the radio interface for 5G Broadcast Services

2) the 5G Broadcast Receiver including

a. User Service for 5G broadcast, i.e. the definition of 5G Broadcast Services for service announcement and service delivery

b. E-UTRAN Uu for 5G Broadcast, i.e. the radio interface for 5G Broadcast Services

c. MBMS-API for 5G Broadcast to support applications running on top of 5G Broadcast

3) The 5G Broadcast TV/Radio Service application in order to make use of the 5G Broadcast system.
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Figure 4.2-2: Simplified Reference architecture for 5G Broadcast System 
Details for the reference points are provided in clause 4.5. The requirements for 5G Broadcast Transmitters are provided in clause 5 and the requirements for 5G Broadcast Receivers are provided in clause 6.

6 Service Types

The following of types of 5G Broadcast services are defined:

1) A 5G Broadcast SA Service: A 5G Broadcast service that provides Service Announcement and originates in the BMSC/5G Broadcast Transmitter and terminates in the MBMS Client/5G Broadcast Receiver. 

2) 5G Broadcast User Services: A 5G Broadcast service that provides User Data, for example a TV or radio Service. The service originates in the Content Provider and terminates in the Application. The following User services are defined

a. Transport-only Proxy Mode

b. Transport-only Forward Mode

c. File Delivery Mode

d. Segment Streaming Mode

As an example, Figure 4.3-1 illustrates the end-to-end service data delivery across application layer endpoints at the Content Provider server and the UE for one of the delivery modes, namely the transport-only mode with transparent delivery. In this case, IP Multicast traffic flow between the BM-SC and MBMS Client. In the context of this specification, two options exist:

· Proxy-Mode: Multicast traffic is BM-SC sourced and is terminated in the MBMS client
· Forward only: Multicast traffic is Content Provider sourced and is terminated in the Application
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Figure 4.3-1. End-to-end IP Multicast

Additionally, to the transport-only mode, the 5G Broadcast System also supports:

1) File Delivery: In this case, the BM-SC expects generic files as input and download delivery is used for distribution. Files may be delivered on a schedule basis or in a carousel fashion.

2) Segment Streaming: Generic segment-based streaming with on Application Service Description, typically a manifest. As an example, the Application Service Description pertains to DASH, the BM-SC expects an MPD and optionally one or more Initialization Segments. 

7 Temporary Mobile Group Identity

The Temporary Mobile Group Identity (TMGI) is used for MBMS notification purpose to uniquely identify Multicast and Broadcast bearer services. 

The BM-SC allocates a globally unique TMGI per MBMS bearer service. The structure of the TMGI is defined in TS 23.003 [x23.003], but also shown in Figure 4.11-1. The TMGI is a radio resource efficient MBMS bearer service identification, which is equivalent to the MBMS bearer service identification consisting of IP multicast address and APN.
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Figure 4.11-1 Temporary Mobile Group Identity (TMGI)
Generally, the TMGI is composed of three parts:

1) MBMS Service ID consisting of three octets. MBMS Service ID consists of a 6-digit fixed-length hexadecimal number between 000000 and FFFFFF. MBMS Service ID uniquely identifies an MBMS bearer service within a PLMN. The structure of MBMS Service ID for services for Receive only mode is defined in 3GPP TS 24.116 [x24.116].

2) Mobile Country Code (MCC) consisting of three digits. The MCC identifies uniquely the country of domicile of the BM-SC, except for the MCC value of 901, which does not identify any country and is assigned globally by ITU.

3) Mobile Network Code (MNC) consisting of two or three digits (depending on the assignment to the PLMN by its national numbering plan administrator). The MNC identifies the PLMN which the BM-SC belongs to, except for the MNC value of 56 when the MCC value is 901, which does not identify any PLMN. For more information on the use of the TMGI, see 3GPP TS 23.246.

In addition, the first digit, i.e. the four most significant bits, of the MBMS Service ID are assigned to a service for Receive only mode designated to the type of service. For broadcast TV service for Receive only mode and hence for services in the context of this specification, the type of service is set to 0000. This leaves 5 additional digits, i.e. 20 bits, for signalling broadcast TV services.
Based on this, for 5G Broadcast Services, two options for the TMGI of the actual service as well as for the service announcement exist:

1) The service provider may use a TMGI with the globally assigned PLMN ID 901 56. For assignment of the MBMS Service ID, see below.

2) The service provider may use a TMGI with PLMN ID other than 901 56 to provide a 5G Broadcast Service. In this case it is the service providers responsibility to assign a correct MBMS Service ID. 
In addition, for 5G Broadcast Services, as they are "Receive only mode", the type of service shall be set to 0000. This leaves 5 additional digits, i.e. 20 bits, for signalling broadcast TV services in the MBMS Service ID. Furthermore, 

· the 16 smallest values of the MBMS Service ID (i.e. the last digit) shall be used only for TMGIs associated with the 5G Broadcast SA Service as defined in clause 4.4 and 4.5.3.

· the remaining values of the MBMS Service ID (i.e. the last digit) shall be used for TMGIs associated with the 5G Broadcast User Services as defined in clause 4.4 and 4.5.3.

8
Hybrid Services – Combined Unicast Broadcast

5G Broadcast Services impose no requirements on the support of a unicast connection. 

However, a UE may support unicast. As one example for an architecture, a UE may include an independent unicast modem and stack as illustrated in 3GPP TS26.234 [x26.234], Figure E-1. The figure is adjusted in Figure 8-1 below indicating that unicast may for example be served by 4G or 5G unicast technologies. 
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Figure 8-1: UE components in 5G Broadcast Reception Mode only and in 5G Broadcast Reception Mode with independent unicast

However, a richer application service may be provided to a UE that also supports unicast. This is shown in Figure 8-2.
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Figure 8-2: Application service using both 5G Broadcast and unicast

In one embodiment of the above system, the Content Provider may provide information through xMB that file or Segment Streaming content is also available for unicast retrieval. For details, see TS 26.348 [x.26.348]. If the 5G Broadcast Transmitter receives such information, it should provide the corresponding information in the user service such that 5G Broadcast Receivers capable of using unicast can retrieve unicast components. This may for example be done for file repair procedures or service continuity in DASH or HLS.

In other embodiments, the Application itself makes use of the unicast service to have an improved service. Examples for this may be in the context of HbbTV or DVB-I Service information.  
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