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Introduction
The intention of this discussion paper is to raise and highlight issues, related to the MBMS Service Type 1 as defined in TR 23.746. The proposal section is rearranged for insertion into TR 26.917.
Discussion
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.
The initial intention of this mode was to make the MBMS Bearer Service available without any 3GPP defined service layer functionality to 3rd party TV service providers. External Content Providers should be enabled to provide their own Service Layer realization without any MBMS User Service functions to MBMS devices.
MBMS Bearer Service provides an IP connectivity Service, where the 3GPP system can forward IP Multicast Packets to many receivers. The MBMS Bearer Service uses TMGIs on the radio interface to identify the MBMS traffic channels (MTCH). 
3GPP SA4 has defined the MBMS User Service, spanning from the Service Provider content, to BM-SC and to an MBMS Client. The MBMS Client is terminating MBMS User Service and MBMS Bearer Service procedures. 
The intention of MBMS Service Type 1 is to make the MBMS Bearer Service available to Enhanced TV capable MBMS clients on the device. The intention of Service Type 1 is not to define a new delivery service with additional delivery capabilities. 
For the xMB procedures, the intention is to get the IP Multicast packets (for the Bearer Service) into the BM-SC, so that the BM-SC can forward the packets.   
The following issues have been identified:
· TMGI Allocation: The TMGI shall be globally unique. The TMGI contains the MCC and MNC of the operator network and an operator unique MBMS Service ID. 
· Identification of MBMS Service Type 1 by applications: The MBMS Bearer Service forwards IP Multicast datagrams, so in principles, only the provision of the IP Multicast address to clients is of interest. MBMS User Services use Source Specific Multicast (SSM) and it is open, whether MBMS Service Type 1 should use SSM or Any Source Multicast (ASM). The benefit of ASM for MBMS Service Type 1 is that the client does not need the sender address. 

· Sessions per Bearer: Typically, UDP shall be used on top of IP Multicast. Other protocols maybe be possible. With the usage of UDP, the sender can define, through the UDP Port mechanism, separate data flows on the IP Multicast Group. In principle, the BM-SC is not aware about any stream internals (due to transparency requirement), i.e. how many UDP flows are carried over the IP Multicast Stream. 
· Information for Service Announcement: The MBMS Client must get the User Service Description element to activate reception of MBMS User Service. SDP is used to describe the detailed service layer protocol, like RTP, MIKEY or FLUTE. In case of Service Type 1, the actual service layer protocol is transparent to the BM-SC. The BM-SC is also not aware about the number of UDP data flows in that IP Multicast Stream. Thus, the BM-SC have not all information to create an SDP file. 
· Usage of Service Announcement Channel: There may be a benefit to leverage the definition of the Service Announcement Channel (c.f. Annex L2 or L3) for MBMS Service Type 1. The BM-SC must get additional information from the Content Provider to construct the needed metadata fragments. 
· Usage of FEC: Support for FEC is defined for MBMS User Service. FEC can be used to increase transmission reliability. However, to use any FEC code, a known service layer protocol like RTP or FLUTE must be present to provide numbering of encoding symbols and correct placement of encoding symbols in the associate Source block. UDP alone does not provide such functionality. For an efficient FEC solution, the BM-SC should consider structure and semantics of a service layer. With the selection of the service layer protocol (like RTP or FLUTE), the BM-SC is aware about the inner service layer and an existing delivery method could be used. 

Summary and Proposal (including Online edits during AE_EnTV-S4 telco on 7th March)
The section was online edited during the AE_EnTV-S4 telco on 7th March. It is proposed to incorporate the edits into section 7.1.4 of TR 26.917, as proposed on Section 4.

To fulfil the Stage 1 requirements and provide the needed functionality for Stage 2, the following proposals should be agreed:
0: The MBMS Service Type 1 (Transport mode only) shall enable carriage of existing service layers to TV sets such as DVB-IPI or ATSC3.0 using the MBMS bearer services (i.e. forwarding of IP multicast packets of non-3GPP defined payloads). The BM-SC is not expected to do any modifications of the packet payload. The BM-SC may not be aware about the precise payload format. The xMB interface already allows configuration of the bearer bitrates. Other QOS parameters such as delay are ffs. Note, characteristics like e2e delay is heavily influenced by the MSP. The RAN decides on the MSP without influence of the BM-SC. The BM-SC may receive bitrate info.
The UE must be able to differentiate services. The content provider provides services.
The UE must be able to differentiate services. The content provider provides services.
Two Type 1 flavours.
Type 1 Flavours 1: External UE Application, which interacts with a thin MBMS client. TMGI is used as id. The Service descriptions are provided completely outside of the MNO domain. The Content provider is somehow providing the TMGIs.
Type 1 Flavours 2: The service id service class is used to query the available services. The BM-SC or the Content provider is creating the USD and SDPs.

Receive-Only Mode devices can support Service Type 1 and Service Type 2. The concept of ROM devices is not bound to Service type 1 or Service type 2.


1: The TMGI shall be allocated by the BM-SC and provided to the content provider when needed (i.e. when the BM-SC is NOT doing service announcement).
Add SAI considerations.
The CP controls bearers using resource IDs, …
2: The solution should allow Source Specific (SSM) and Any Source Multicast (ASM). 
3: The IP Multicast stream, which is carried by the MBMS Bearer Service is either created by the BM-SC or by the Content Provider. 
4: When the Content Provider is creating the IP Multicast Stream, then the Content Provider provides the IP Multicast Datagrams as UDP payloads to the BM-SC.
5: When the BM-SC is creating the IP Multicast Stream, the BM-SC receives the according UDP payload data for a single UDP session from the content provider. Otherwise, the BM-SC needs more service layer information and another delivery method should be preferred.
6: Since the BM-SC does not have all information, the content provider creates any SDP file and other service announcement information and provides them directly to the application. The BM-SC provides the needed information like allocated TMGI.
7: When the BM-SC shall do Service Announcement, then the content provider provides SDP files and other required information to the BM-SC for service announcement. 
8: Support for FEC is not straight forward, since the service layer protocol must be known to the BM-SC. It is recommended proposed to NOT define additional FEC protection for MBMS Service Type 1 (Streaming or download delivery methods provide such functionality). 

4 	Proposal
It is proposed to include the following text into TR 26.917.
7.1.4 [bookmark: _Toc473034473]Working Assumptions
[bookmark: _Toc473034474]7.1.4.1	General
· The delivery supports the following modes:
· [bookmark: OLE_LINK48]Circuit-switched MPEG-2 Transport stream with constant bitrate
· A service with IP encapsulation with constant bitrate
· A service with IP encapsulation with a capped variable bitrate
· The streams may be encrypted or non-encrypted.
· The MBMS Service Type 1 (Transport mode only) shall enable carriage of existing service layers to TV sets such as DVB-IPI or ATSC3.0 using the MBMS bearer services (i.e. forwarding of IP multicast packets of non-3GPP defined payloads). The BM-SC is not expected to do any modifications of the packet payload. The BM-SC may not be aware about the precise payload format. The xMB interface already allows configuration of the bearer bitrates. Other QOS parameters such as delay are ffs. Note, characteristics like e2e delay is heavily influenced by the MSP. The RAN decides on the MSP without influence of the BM-SC. The BM-SC may receive bitrate info.
· The UE must be able to differentiate services. The content provider provides services.
· Two Type 1 flavours (the UE is subdivided into an Application, and MBMS User Service client and an MBMS transport client) (a diagram should be added).
· Type 1 Flavours 1 (Application interacts directly with the MBMS Transport Client): External UE-Application, which interacts directly with an MBMS / LTE modem. TMGI is used is id. The Service descriptions are provided completely outside of the MNO domain. The content provider is somehow providing the TMGIs. 
· Type 1 Flavours 2 (Application interacts directly with the MBMS User Service Client): The service id service class is used to query the available services. The BM-SC is creating the USD and SDPs. The Content Provider is NOT doing Service Announcement, but relying on the BM-SC.
Note, this flavour does not allow that the content provider is doing service announcement (i.e. Session Announcement Mode set to Content Provider). The MBMS Client only takes service announcement information from the BM-SC.

· Receive-Only Mode devices can support Service Type 1 and Service Type 2. The concept or ROM devices is not bound to Service type 1 or Service type 2.
· The TMGI shall be allocated by the BM-SC and provided to the content provider when needed (i.e. when the BM-SC is NOT doing service announcement). 
Note, the BM-SC also adds Service Area Ids (SAIs) into the service announcement so that UEs find the correct carrier for MBMS reception. So, when the content provider is providing service announcement (i.e. Service Type 1 with Flavour 1), then the content provider also needs to convey the according SAIs.
· The IP Multicast stream, which is carried by the MBMS Bearer Service is either created by the BM-SC (i.e. Delivery Mode Configuration is set to Proxy) or by the Content Provider (i.e. Delivery Mode Configuration is set to Forward-Only). 
· The solution should allow Source Specific Multicast (SSM) and Any Source Multicast (ASM). Any Source Multicast is beneficial when the Delivery Mode Configuration is set to Forward-Only and for Type 1 Flavour 1.
· When the Content Provider is creating the IP Multicast Stream (i.e. Delivery Mode Configuration is Forward-Only), then the Content Provider provides the IP Multicast Datagrams as UDP payloads to the BM-SC.
· When the BM-SC is creating the IP Multicast Stream (i.e. Delivery Mode Configuration is Proxy), the BM-SC receives the according UDP payload data for a single UDP session from the content provider. Otherwise, the BM-SC needs more service layer information and another delivery method should be preferred.
· For Service Type 1, the service aspects are transparent to the BM-SC. When the BM-SC does not have all information, the content provider creates any SDP file and other service announcement information and provides them directly to the application. The BM-SC provides the needed information like allocated TMGI and likely Service Area IDs.
· When the BM-SC shall do Service Announcement (Session Announcement Mode is set to MBMS), then the content provider provides SDP file information and other required information to the BM-SC for service announcement. 
· Support for FEC is not straight forward, since the service layer protocol must be known to the BM-SC. It is proposed to NOT define additional FEC protection for MBMS Service Type 1 (Streaming or download delivery methods provide such functionality).
· It is recommended to prohibit the combination (Delivery Mode Configuration is set to Forward-only) AND (Session Announcement Mode is set to MBMS). It is recommended to only allow Session Announcement Mode is set to Content Provider in case the Delivery Mode Configuration is set to Forward-Only.
· 
[bookmark: _Toc473034475]7.1.4.2	XMB Interface
· [bookmark: OLE_LINK39]The XMB interface for these modes provides a control and user plane interface
· The content provider delivers the service over XMB-U using a protocol that provides sufficient information in order for the BMSC and MBMS network to enable recovery of the relevant stream properties on TRAPI-U interface.
· The content provider may provide some quality-of-service parameters for the service, such as maximum loss rate, start-up latency or BMSC-to-MBMS client delay.
· The streams may include markers for modifications, such as SCTE-35 messages. However, the use of such markers for example for targeted ad insertion, content splicing, content replacement, black-outs and so on is outside the scope of the specification.
· For Service Type 1, the BM-SC forwards the service data transparently on an MBMS bearer. RTSP should be used to setup the xMB-U user plane between the content provider and the BM-SC. The Access URL in the Session Description Parameters for User Plane can be either an HTTP URL to an SDP file, describing an RTSP session or it can be an RTSP URL.
· The User Plane data should be provided using UDP. The BM-SC either copies the UDP packet payloads (i.e. Delivery Mode Configuration is Proxy Mode) or retrieves the complete IP Packets from the UDP payload (i.e. Delivery Mode Configuration is Forward-Only Mode)
· RFC 4566 (SDP RFC) defines the Media Descriptions (m= Line) as “m=<media> <port> <proto> <fmt> ...”. A set of attributes are associated to a media description. Multiple media descriptions may be available in an SDP file. 
· When the Delivery Configuration is set to Proxy, then the BM-SC copies the Media Description Section into the SDP for service announcement and only modifies the port. Note, DVB-IPI supports two protocols for the m-line, i.e. “MP2T/H2221/UDP” and “RAW/RAW/UDP”
· When the Delivery Configuration is set to Forward-Only, then an Media Description in the SDP file indicate a yet-to-be-clarified IP-in-UDP protocol. When the BM-SC is configured to provide service announcement (i.e. Session Announcement Mode is set to MBMS), then the Content Provider needs to somehow provide the media description details.
· For Service Type 1, the BM-SC forwards the service data transparently on an MBMS bearer. As an alternative to RTSP setup of user-plane resources (i.e. for UDP port negotiations), a method similar to MB2 can be selected. That would mean, that the content provider uses xMB-C for UDP port negotiations, meaning that the content provider indicates the number of UDP flows to be send and the BM-SC allocates the according number of UDP ports on a BM-SC selected IP address and communicates the allocated reception ports back to the content provider. This method is significantly simpler as using RTSP.
[bookmark: _Toc473034476][bookmark: OLE_LINK49]7.1.4.3	BMSC to MBMS Client delivery
· The delivery is IP-based, using either Source Specific Multicast (SSM) or Any Source Multicast (ASM)
· The delivery is not the group communication delivery
· The delivery does not require any changes for the core and radio network interfaces
[bookmark: _Toc473034477]7.1.4.4	MBMS client to E-UTRAN
· The MBMS client can select the service by information provided from the Application through the TRAPI control interface, typically the TMGI and possibly some IP address or filtering.
[bookmark: _Toc473034478]7.1.4.5	Service Announcement
· For Service Type 1, Flavour 1 and when the Session Announcement Mode is set to Content Provider, Tthe TV service announcement is done by the application.
· For Service Type 1, Flavour 2 and when the Session Announcement Mode is set to MBMS, the 3GPP system is providing a transport service announcement. Additional, program related information is handled by the application. 
[bookmark: _Toc473034479]7.1.4.6	TRAPI
· The API provides a control and user plane interface
7.1.5 [bookmark: _Toc473034480][bookmark: OLE_LINK38]Gap Analysis
[bookmark: _Toc473034481]7.1.5.1	XMB
· User plane mode to deliver the three identified type of streams from the Content Provider to the BMSC
· Delivery of information on the stream properties that need to be recovered at the TRAPI-U interface
· Resource allocation request
· Resource allocation confirmation and provisioning of Service access parameters
· Define protocol format for ingestion data in case of Delivery Mode Configuration is set to Forward-Only.
· 
[bookmark: _Toc473034482][bookmark: OLE_LINK54][bookmark: OLE_LINK55][bookmark: OLE_LINK56]7.1.5.2	BMSC to MBMS Client delivery
· [bookmark: OLE_LINK52][bookmark: OLE_LINK53]BMSC delivery mode with IP (need some fixed parameters), similar to the Group Communication delivery enabler
· BMSC delivery mode for circuit-switched, similar to the Group Communication delivery enabler, but requiring an IP encapsulation for BMSC to MBMS client delivery
· Basic service announcement may be necessary for certain modes, likely SDP information
[bookmark: _Toc473034483]7.1.5.3	TRAPI
· TRAPI control plane API for service selection, service switching and service deselection including different types of error handling
· TRAPI user plane API for service handling in order to feed data into regular Protocol stack
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