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6.2.4 Parameter-less URL structure and definition

6.2.4.1 Introduction 
This MBMS URL design and its handling aim to satisfy the following requirements:

1. The URL scheme complies with the guidelines specified by the IETF in RFC 2782

2. The URL scheme supports both resources delivered over HTTP as well as RTSP/RTP streaming sessions

3. The MBMS URL handling supports fallback to unicast delivery if the requested resource is not available over MBMS

4. The MBMS URL handling supports MooD by resolving automatically to either a unicast or broadcast location
This MBMS URL does not put any restrictions on the authority, path, or query parts of the URL according to the IETF guidelines. This will avoid collisions, dilution, and rigidity of the URL and thus increase its utility drastically. 

In order to support unicast fallback, The MBMS URL includes an indication of the URL of the resource that is accessible over unicast. This is done by mapping the unicast URL scheme to the MBMS URL scheme and keeping the rest of the URL intact.

Finally, the MBMS URL supports MooD by enabling redirection to the unicast location of the requested resource. 

The MBMS URL has the following ABNF syntax:

         MBMS-URL   = mbms-scheme “://” host [“:” port] “/” path
        mbms-scheme = “mbms”
The authority part of the URL is exactly the same as that of the original unicast URL. The authority part of the URL including <host> and <port> is specified in RFC3986. 
As an example, a device manufacturer wishes to distribute a major firmware update to its devices. The firmware update is accessible under the following URL:

https://www.manufacturer.com/firmware/version10.bin
The device manufacturer wishes to use MooD on certain operators to efficiently distribute the update. For these operators, it provides the following URL:

mbms://www.manufacturer.com/firmware/version10.bin
If a large number of requests is measured, the operator will change the DNS records to point to MBMS distribution. All following requests will then be served over broadcast.

	Third Change


6.3.4 DNS Resolution Using SRV Records 

6.3.4.1
Introduction
While the most widely used DNS resource record request is the A request, which just provides the IPv4 address for a certain domain name, it is certainly not the only use of DNS.

3GPP specifies the usage of DNS SRV and TXT records for several of their functions, including selection of S-GWs and P-GWs. The 3GPP DNS procedures are defined in TS 29.303 [14].

In particular, DNS SRV RRs [15] are widely used for providing services with load balancing and service discovery.  
6.3.4.2
DNS Resolution of Parameter-less MBMS URLs

Currently, MBMS supports 3 different delivery methods: streaming, download, and group communication. Depending on the delivery method, the following resource types need to be addressed:

· A media streaming session that uses the streaming delivery method

· A single file that uses the download delivery method

· A set of related files (object flows) that are delivered using a download delivery method (e.g. DASH over MBMS)
· A group communication session that delivers multicast UDP datagrams
Based on the resource type and delivery method, a set of information is needed in order to locate the resources and be able to access them. This information is currently scattered in multiple locations:

· User Service Description

· Schedule fragment

· SDP of the delivery method

The User Service Description provides information about the service identifier, the delivery methods, the FEC configuration for bundled protection, access randomization parameters, and radio access information.

The Schedule fragment provides information about transmission time windows and repetition frequencies for each resource as well as resource URL and version.

The SDP provides information about the protocol, source IP addresses, destination multicast IP address and port number, media format, TMGI, protocol dependent information such as TSI.

In order to enable DNS resolution of the URLs of resources that are potentially delivered over MBMS, a set of DNS Resource Records need to be used. 

The DNS SRV Resource Record (RR) is used to provide the following information:

· Multicast IP Address

· Port Number

The MBMS SRV RR follows the format specified in [2] as follows:

_mbms._UDP.Request_FQDN TTL
IN
SRV
Priority
Weight
Port
service_id.BMSC_DN.
The Port field corresponds to the destination port number of the service announcement channel (SACH). The target also contains the the service identifier of the MBMS User Service that carries the resource as part of the domain name of the BM-SC that is serving the content over MBMS.

The following is an example of an SRV RR for the MBMS service:

_mbms._udp.example.com. 14400   IN      SRV     1       100     23412   938471323.mbms.operator.com.

The response also contains an A or AAAA record for the target and it corresponds to the multicast IP address of the SACH. 
The A RR is specified to follow the following format:


owner-name  ttl  class   rr     ipv4
The following is an example of a corresponding A RR:

938471323.mbms  14400   IN      A       224.100.32.1
If no resources for the specified domain are being served over multicast, then the response only contains an A RR that points to the unicast address that resolves for the FQDN of the corresponding unicast URL. 
Additionally, in case of broadcast delivery, a TXT resource records is returned to the user, containing additional parameters. The following parameters are defined:

· ServiceId: the MBMS service id that needs to be used to locate the USD for the MBMS user 
service that carries the required resource.

An example of such a TXT RR is given as follows:

938471323.mbms  14400   IN      TXT     "service-id=938471323"
6.3.4.3
Resource Retrieval
Upon receiving the response to the DNS query on the MBMS URL FQDN, the MBMS scheme handler will perform the following steps:

· If the DNS query response contains an A record that points to a unicast address, then the MBMS scheme handler assumes that the resource is currently not served by MBMS and the requested resource is retrieved using HTTP/HTTPS and the resolved unicast address (the decidion whether to using HTTP or HTTP over TLS depends on the rest of the HTTP requested to avoid any CORS or mixing of request types issues).

· If the DNS query response contains an SRV RR and a TXT RR that provide a service-id NVP, then the MBMS scheme handler performs the following:

· MBMS protocol handler checks local cache for already received resources with the MBMS URL or the corresponding unicast URL and if found returns the resource to the application.

· If the resource is not located in the local cache, the MBMS protocol handler checks its cached USDs and Schedule Description Metadata fragments for the occurrence of the URL as part of a fileSchedule or an appService. If found, the MBMS protocol handler checks for the scheduled time of delivery of the resource/stream and if suitable/acceptable for the application, it schedules reception of the resource/stream over broadcast.
· If the requested resource is described in one of the existing USDs but the distribution time does not fulfill the requirements of the application, then unicast retrieval (potentially through a MooD proxy) is attempted.

· If the resource is not found, the MBMS URL scheme handler reverts to unicast retrieval (potentially using MooD for receiving the resource/stream).

Appropriate API support for the communication between protocol handler and application will be considered as part of this work.
