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1 Overview

This liaison statement seeks 3GPP2 opinion on a set of proposed protocol interface configurations, between the OMA BCAST Enabler and the 3GPP2 BCMCS domains, for the delivery of file and streaming content over the broadcast channel, as described below.
2 Proposal

Dear 3GPP2 colleagues,

We seek your opinion on interface specifications as shown in this liaison statement, on the boundary between BCAST and BCMCS domains, for the distribution of BCAST-enabled file and stream content over the BCMCS broadcast channel.
As seen from the BCAST reference architecture below, BCAST has identified reference points BDS-1 and BDS-2 for the exchange of bearer and signalling information between the BCAST network entities (BSD/A and BSM) and its peer BDS network entities (BDS-SD/A).  In the case of BCMCS, we understand that the BDS-SD/A is represented by the combination of BCMCS Content Server and BCMCS Controller.  To facilitate the use of BCAST enabler functions over BCMCS, we designate BDS-1 for the delivery of file and stream content from the BCAST BSD/A to the BCMCS Content Server.  Since the interworking between BCAST and BCMCS is a cooperative effort between OMA and 3GPP2, we wish to obtain your input whether the proposed protocol interface configurations for BDS-1 are correct and satisfactory.
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BCAST Reference Architecture

Please note that in the following, the interfaces comprising BDS-1 are named FD-B1 for file distribution, and SD-B1 for stream distribution.
1. File Distribution Network Interface between BCAST and BCMCS (FD-B1)

The BCMCS Content Server is the network entity that distributes BCMCS programs to terminals.  For adaptation to BCMCS, BCAST Terminals SHALL support ALC and MAY support FLUTE for file distribution [3GPP2 C.S0070].  Note that at this time file distribution services and associated architecture and protocols have not been specified in [3GPP2 X.S0022].  For flexibility of adaptation to BCMCS the BSD/A SHALL be configurable to support any one of the three protocol interface configurations for FD-B1 as shown in Sections 1.1 through 1.3.
Note: the protocol stacks spanned by X-3 and X-4 are outside the scope of the BCAST Enabler.

1.1   Configuration 1: File Object/(FTP or HTTP)/TCP/IP
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Figure 1:  FD-B1 Interface Configuration 1: File Object/(FTP/HTTP)/TCP/IP

In the FD-B1 interface configuration shown in Figure 1, the BCMCS Content Server acts as a virtual content source.  It terminates the application layer file object received from the BSD/A, and acts as the final application level entity by manipulating (e.g. reformatting) that content prior to delivery to the BCMCS BSN/RAN.  Whereas unicast IP address is used over FD-B1, Multicast IP address and port, corresponding to the BCMCS Flow ID of the program, are used on the BDS side of the BCMCS Content Server.

1.2   Configuration 2: (FTP or HTTP)/TCP/IP
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Figure 2:  FD-B1 Interface Configuration 2: (FTP or HTTP)/TCP/IP

In the FD-B1 interface configuration shown in Figure 2, the BCMCS Content Server receives the file from the BSD/A using FTP/HTTP over TCP/IP.  It then distributes the file to the terminal using (FLUTE/)ALC.  Similar to Configuration 1, unicast IP address is used over FD-B1, whereas Multicast IP address and port are used on the BDS side of the BCMCS Content Server.  

1.3   Configuration 3: IP in IP Tunneling
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Figure 3:  FD-B1 Interface Configuration 3: IP in IP Tunneling

In the FD-B1 interface configuration shown in Figure 3, Multicast IP packets carrying application content over (FLUTE)/ALC/UDP are tunnelled in unicast IP packets destined for the BCMCS Content Server.  The BCMCS Content Server decapsulates the received IP packet by removing the outer IP packet header and relays the inner Multicast IP packet via the MR+BCMCS BSN/RAN to the terminal.  Similar to Configuration 2, this model may be useful to operator who want to keep the BCMCS Content Server functionality simple.

1.4   BSD/A/Content Server to BCMCS Multicast Router Interface
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Figure 4:  BSD/A/Content Server to Multicast Router Interface Configuration

As an implementation option shown in Figure 4, the BSD/A and the BCMCS Content Server functions may be combined as a single physical entity.  This configuration may be desirable to an operator which owns both the BCAST Enabler and the BCMCS system, in which case it needs not deploy two boxes that perform essentially the same function.  Note that in this case, FD-B1 does not exist.
2. Stream Distribution Network Interface between BCAST and BCMCS (SD-B1)

The BCMCS Content Server provides stream delivery of BCMCS programs to terminals.  As in OMA BCAST, RTP is specified as the streaming protocol in BCMCS.   For flexibility of adaptation to BCMCS the BSD/A SHALL be configurable to support any one of the four protocol interface configurations for SD-B1, as shown in Sections 2.1 through 2.4.
Note: In this section, the protocol stacks spanned by X-3 and X-4 are outside the scope of the BCAST Enabler.
2.1   Configuration 1: App/RTP/UDP/IP
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Figure 5:  SD-B1 Interface Configuration 1: App/RTP/UDP/IP

In the SD-B1 interface configuration shown in Figure 5, the BCMCS Content Server acts as a virtual content source.  It terminates the stream application layer content received from the BSD/A, and acts as the final application level entity by manipulating (e.g. reformatting) that content prior to delivery to the BCMCS BSN/RAN.  Whereas unicast IP address is used over SD-B1, Multicast IP address and port, corresponding to the BCMCS Flow ID of the program, are used on the BDS side of the BCMCS Content Server.
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  Configuration 2: RTP/UDP/IP

Figure 6:  SD-B1 Interface Configuration 2: RTP/UDP/IP

In the SD-B1 interface configuration shown in Figure 6, the program content is streamed from the BSD/A to the BCMCS Content Server using RTP/UDP/IP.  The BCMCS Content Server subsequently initiates another RTP session for relaying the application content over the BCMCS RAN, to the terminal.  Similar to Configuration 1, unicast IP address is used over SD-B1, and Multicast IP address and port are used on the BDS side of the BCMCS Content Server.  This model is typically used if service protection as specified in [3GPP2 X.S0022] and [3GPP2 C.S0083] is performed by the BCMCS Content Server.

2.3   Configuration 3: UDP/IP
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Figure 7:  SD-B1 Interface Configuration 3: UDP/IP

In the SD-B1 interface configuration shown in Figure 7, the BCMCS Content Server relays RTP from the BSD/A to the terminal, and performs IP and UDP processing (i.e., BCMCS flow mapping).  Similar to Configuration 1, unicast IP address is used over SD-B1, and Multicast IP address and port are used on the BDS side of the BCMCS Content Server.  This model is applicable if service protection as specified in [3GPP2 X.S0022] and [3GPP2 C.S0083] is not performed by the BCMCS Content Server, and the operator wants to keep the BCMCS Content Server functionality simple.
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  Configuration 4: IP in IP Tunneling

Figure 8:  SD-B1 Interface Configuration 4: IP in IP Tunneling

In the SD-B1 interface configuration shown in Figure 8, Multicast IP packets carrying application content over RTP/UDP are tunnelled in unicast IP packets destined for the BCMCS Content Server.  The BCMCS Content Server decapsulates the received IP packet by removing the outer IP packet header and relays the inner Multicast IP packet via the MR+BCMCS BSN/RAN to the terminal.  Similar to Configuration 3, this model is valid if service protection as specified in [3GPP2 X.S0022] and [3GPP2 C.S0083] is not performed by the BCMCS Content Server, and the operator wants to keep the BCMCS Content Server functionality simple.

2.5   BSD/A/Content Server to BCMCS Multicast Router Interface
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Figure 9:  BSD/A/Content Server to Multicast Router Interface Configuration

As an implementation option, as shown in Figure 9, the BSD/A and the BCMCS Content Server functions may be combined as a single physical entity.  This configuration may be desirable to an operator which owns both the BCAST Enabler and the BCMCS system, in which case it needs not deploy two boxes that perform essentially the same function.  Note that in this case, SD-B1 does not exist.
3 Requested Action(s)

BCAST kindly asks for 3GPP2 input on whether or not the FD-B1 and SD-B1 interface configurations as illustrated and described above are correct and satisfactory from your perspective, in the implementation of the BCAST Enabler over BCMCS. 
Furthermore, given that we are targeting the completion of BCAST 1.0 draft specifications in the next couple months, we would appreciate your feedback as soon as possible.
4 Conclusion

We look forward to continued harmonization, information exchange and collaboration with 3GPP2.

With best regards, 
OMA BAC BCAST 
(Mobile Broadcast Services sub working group)
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