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First change
[bookmark: _Toc80964464]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501: "System architecture for the 5G System (5GS)".
[3]	3GPP TS 23.502: "Procedures for the 5G System (5GS)".
[4]	3GPP TS 23.503: "Policy and charging control framework for the 5G System (5GS); Stage 2".
[5]	3GPP TS 23.247: "Architectural enhancements for 5G multicast-broadcast services; Stage 2".
[6]	3GPP TS 26.348: "Northbound Application Programming Interface (API) for Multimedia Broadcast/Multicast Service (MBMS) at the xMB reference point".
[X]	IETF RFC 3926 (October 2004): "FLUTE - File Delivery over Unidirectional Transport", T. Paila, M. Luby, R. Lehtonen, V. , R. Walsh.
[Y]	IETF RFC 3450 (December 2002): "Asynchronous Layered Coding (ALC) Protocol Instantiation", M. Luby, J. Gemmell, L. Vicisano, L. Rizzo, J. Crowcroft.
[Z]	IETF RFC 3451 (December 2002): "Layered Coding Transport (LCT) Building Block", M. Luby, J. Gemmell, L. Vicisano, L. Rizzo, M. Handley, J. Crowcroft.
[A]	IETF RFC 5052 (August 2007): "Forward Error Correction (FEC) Building Block", M. Luby, M. Watson, L. Vicisano.



second CHANGE
[bookmark: _Toc80964489][bookmark: _Toc80964490]6.1	Object Delivery Distribution Method
6.1.1 Overview
The Obejct Distribution Mehod uses the FLUTE protocol (RFC 3926 [X]) when delivering binary obejcts over MBS sessions. Specially, the objects can be the real-time media segments including Low-Latency CMAF delivery.  The object distribution method can be further separated into object carouselling and object streaming distribution methods in different cases for support of non-real-time file delivery and regular-latency/low-latency streaming delivery. 
FLUTE is built on top of the Asynchronous Layered Coding (ALC) protocol instantiation (RFC 3450 [Y]). ALC combines the Layered Coding Transport (LCT) building block [Z], a congestion control building block and the Forward Error Correction (FEC) building block ([A]) to provide congestion controlled reliable asynchronous delivery of content to an unlimited number of concurrent receivers from a single sender. As mentioned in (RFC 3450 [Y]), congestion control is not appropriate in the type of environment that Object Distribution method is provided, and thus congestion control is not used for Object Distribution. See figure X for an illustration of FLUTE building block structure. FLUTE is carried over UDP/IP, and is independent of the IP version and the underlying link layers used.


Figure X: Building block structure of FLUTE
ALC uses the LCT building block to provide in-band session management functionality. The LCT building block has several specified and under-specified fields that are inherited and further specified by ALC. ALC uses the FEC building block to provide reliability. The FEC building block allows the choice of an appropriate FEC code to be used within ALC, including using the no-code FEC code that simply sends the original data using no FEC coding. ALC is under-specified and generally transports binary objects of finite or indeterminate length. FLUTE is a fully-specified protocol to transport files (any kind of discrete binary object), and uses special purpose objects - the File Description Table (FDT) Instances - to provide a running index of files and their essential reception parameters in-band of a FLUTE session.


Second change
6.2	[Packet/Transparent] DeliveryPDU Distribution Method
[bookmark: tsgNames]6.2.1 Overview
The 5MBS PDU distribution method shall be used by the MBSTF to transmit downstream service content received over xMB-U or MB2-U ([6]) from the Content Provider or the Group Communication Server. The PDU distribution method delivers application data units as part of UDP or IP flows over a 5MBS session to the UE. This distribution method complements the object distribution method and is particularly useful for multicast and broadcast of IP-based services for which the media codecs and application protocols are defined outside of this specification. 
The MBSTF receives Application Data Units (ADUs) from the content provider or the Group Communication Server, typically provided as UDP/IP packets and forwards them to the destination multicast IP address and port number. Both IPv4 and IPv6 may be used by the PDU distribution method. 
PDU distribution method may be used within MBS User Services, where the session description is delivered as a fragment of a User Service Description, or they may be used independently, where the content provider will announce the session via external means.
A MBS PDU distribution session may be operated in a forward-only or in a proxy mode. In the forward-only mode, the transport protocol on top of IP is opaque to the MBS system and the session announcement may be handled by the content provider or the Group Communication Server itself. The Nmb10 interface between the MBSF and AF re-use the N33 or N5 interface design. In the proxy mode, the UDP packet payload of the UDP streams is opaque to the MBS session and an MBS Client is expected to make the UDP Payloads available to an application, without further knowledge on the content.
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