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Introduction
The MBMS service “transport-only” mode (also referred to as transparent pass-through) of TV services delivery over MBMS is defined in TR 23.746 [1] as:
MBMS Service Type 1: 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.
In this mode, MBMS is primarily providing transparent relay of application service data over the MBMS bearer to UE applications. In the case of broadcast TV services, this refers to, for example, MPEG-2 Transport Stream encapsulated A/V media streams for DVB-T systems, and ROUTE/DASH or MMTP/MPU encapsulated streaming media over UDP/IP packets for ATSC 3.0 system. Transport-only mode for TV service delivery over MBMS basically corresponds to the MBMS system providing only the MBMS bearer service, without additional MBMS service layer functionality, i.e., similar to the case of Group Communication Services delivery using the Group Communication delivery method.
However, Group Communication delivery is setup as a delivery mode only. The service is established through the GC1 interface by sending the relevant session parameters (TMGI, IP/UDP information) over GC1. For the transport-only mode, a service may be declared using the User Service Description and provide the transport- related parameters in the Session Description fragment.
In addition, TV services to be carried over the MBMS bearer may permit delay, higher tune-in or channel change times as trade-off for improved reliability or bandwidth efficiency, for example, a carousel service, typical Non-Real-Time (NRT) file delivery service, or an on-demand streaming service. Such a service could be enhanced by the use of AL-FEC between the BM-SC and the UE, via the MBMS client. The FEC parameters would also be declared in the session description information, or SDP file, to be sent from the BM-SC to the MBMS client, in alignment with the SDP defined in TS 26.346, such as that associated with the streaming delivery method. Furthermore, with MBMS client support of transport-only TV service delivery, additional and à la carte, service layer functionality could be offered by the MBMS operator to the TV Content Provider – for example, reception/QoE reporting, consumption reporting and file repair.
This discussion paper proposes an MBMS transport-only delivery method for an associated transport-only MBMS User Service, to carry, for example, TV services over the MBMS system, and which can provide beyond basic pass-through delivery, error-resiliency via (optional) use of AL-FEC. It is still “transport-only” in nature as the value-added functionality pertains strictly to service/content transmission. It can be considered as a starting point for enabling additional use of MBMS User Service functionality corresponding to the Full MBMS Service mode, or MBMS Service Type 2 as defined in TR 23.746 [1].
Transport-only Delivery Method
As discussed in Section 1, the Transport-only delivery method will provide transport-only function for a corresponding Transport-only MBMS User Service, and may also enable the use of AL-FEC operation between the BM-SC and the MBMS client for increased error resilience. AL-FEC usage is optional – i.e., it may not be desired or appropriate in the delivery over MBMS of real-time content such as linear TV services. 
0. Protocol Model
For natively IP-based broadcast TV services such as ATSC 3.0, the end-to-end network architecture for the Enhanced Transport mode is expected to be as shown below in Fig. 1. An example is ATSC 3.0, for which Real-Time (RT) streaming services are delivered by the ROUTE (Real-Time Object Delivery over Unidirectional Transport) protocol over UDP/IP or MMTP (MPEG Media Transport Protocol) protocol over UDP/IP as defined in the ATSC A/331 standard [2] and ISO/IEC 23008-1 [3], and NRT file-based services are delivered by ROUTE/UDP/IP. ATSC 3.0 service content, upon reception at the BM-SC via the xMB-U interface, is relayed from the BM-SC through the Core Network (CN) and RAN entities of the MBMS system to the UE. While such delivery of TV service content through the MBMS network bears some similarity to the transparent pass-through delivery of GCS application service over MBMS, the difference is that instead of the Group Communication delivery method, the BM-SC uses the newly defined Transport-only delivery method to deliver the IP-based TV service as a Transport-only User Service to the MBMS client. The MBMS client extracts the IP flow, may do AL-FEC decoding to recover the TV service content which is subsequently passed up to the TV service application for rendering. 


Figure 1: Network architecture and protocol stack model for natively IP-based broadcast TV service delivery over MBMS via Transport-only delivery method
Figure 2 is a similar depiction of the end-to-end network architecture and protocol model for the Enhanced Transport mode in the delivery of IP-encapsulation of intrinsically non-IP based broadcast TV services (e.g., MPEG-2 TS encapsulated A/V streams) over MBMS. 


Figure 2: Network architecture and protocol stack model for IP-encapsulated MPEG-2 TS based broadcast TV service delivery over MBMS via Transport-only delivery method
SDP for Transport-only Delivery Method
Since the MBMS client is responsible for the reception and termination of the FEC protocol in the Transport-only delivery method, an SDP or Session Description metadata fragment is required to be provided to the MBMS receiver, similar to the SDP described in clause 8.3 of TS 26.346, except it will contain a reduced set of parameters as compared to those specified in clause 8.3.2 (for example, the mode of MBMS bearer is not needed, since for eMBMS, the implicit mode is “broadcast-mbsfn”; also, service language and QoE metrics are not necessary/applicable):
* The sender IP address.
* The number of media in the session (expected to be one).
* The destination IP address and port number for each and all of the sessions.
* The start time and end time of the session.
* The protocol ID (e.g. RTP/MPEG-2TS).
* Media type(s) and fmt-list.
* Data rate using existing SDP bandwidth modifiers.
* FEC configuration and related parameters.
Simplified USD for Enhanced Transport Mode
A simplified MBMS User Service Announcement/Discovery metadata fragment structure for the Enhanced Transport mode is shown below in Figure 3. The baseline “USD” comprises at minimum the USBD and Session Description fragments. It may additionally include the ADPD and Consumption Reporting fragments, if the TV service content provider wishes to employ the services offered by the BM-SC and the MBMS client for reception/QoE reporting, consumption reporting and file repair functions. Such optional functionality is indicated by the additional metadata fragments and their relationships as shown by the boxes and lines in gray.


Figure 3: Simplified USD Structure for Enhanced Transport Mode
3		Summary and Proposal
It is proposed that the Transport-only delivery method be considered for adoption in TS 26.346 as a new MBMS delivery method for the carriage of TV services over MBMS bearers, as a Transport-only MBMS User Service. This new delivery method, while supporting transport-only functionality by the MBMS system, offers more robust error resilience in the delivery of the TV service from the BM-SC to the UE by leveraging AL-FEC. In addition, with basic Service Announcement functionality running between the BM-SC and MBMS client, additional MBMS service layer functionality could be employed if desired by the TV content provider, on an à la carte basis, therefore representing an intermediate ground between the Full MBMS Service and Transport only modes defined in TR 23.746.
If the MBS group agrees with the rationale and concepts described above, a CR will be submitted to propose the related normative changes to TS 26.346. The contents of this document should be added to TR 26.917.
4		References
S4-AHI692, “Use Case on Measurement and Reporting of Interactivity Usage” presented to and agreed during MBS SWG AH#79 on 9 Jan, 2017.
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