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1 Introduction
In the previous meeting we presented a contribution that demonstrated how DNS resolution of an MBMS URL scheme can be performed without the need to encumber the URL with MBMS-specific parameters. In this contribution, we add more details to address the comments received during the previous presentation. 
2 DNS Operation
The main comment received during the discussion of this proposal is on the operation of DNS that exceeds the resolution of a FQDN and the URL form that will be resolved by the DNS query.

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

Apple for instance relies heavily on the use of DNS Service Records, for example for their Bonjour protocol as described in this link [1]. 3GPP also 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 [2].

In particular, DNS SRV RRs are widely used for providing services with load balancing and service discovery. 
On the URL format, the MBMS URL is a regular URL with no restrictions on the any part of the URL, except for the URL scheme, which shall be “mbms”. The URL provided shall match the URL used to identify the content inside the MBMS delivery.

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/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/firmware/version10.bin
The UE will pass the URL to the MBMS URL handler, which is likely to be the MBMS client on the UE, which will attempt to resolve the URL and depending on uptake might end up receiving the content either over MBMS or over unicast.
As shown above, the MBMS URL corresponds to the unicast URL with exception of the protocol scheme. 
3 DNS Resolution of 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

· A group communication session that delivers UDP datagrams
Based on the resource type and delivery method, a set of information is required 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 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 use 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 shall include the destination port number. The target shall contain the the service identifier 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 shall also contain an A record for the target that provides a multicast IP address. The following is an example of a corresponding A RR:


938471323.mbms  14400   IN      A       100.100.32.1

If no resources for the specified domain are being served over multicast, then the response shall be an empty response. 

Additionally, TXT resource records should be 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"
A test server has been setup to demonstrate the resolution of such requests. You are invited to use one of the DNS lookup tools (dig, nslookup, …) to test this. The following are example commands using the dig tool:

The first request is to resolve for the mbms URL using the SRV record:

dig -t srv _mbms._udp.example.com @107.150.62.155

; <<>> DiG 9.8.3-P1 <<>> -t srv _mbms._udp.example.com @107.150.62.155

;; global options: +cmd

;; Got answer:

;; ->>HEADER<<- opcode: QUERY, status: NOERROR, id: 62308

;; flags: qr aa rd; QUERY: 1, ANSWER: 1, AUTHORITY: 2, ADDITIONAL: 3

;; WARNING: recursion requested but not available

;; QUESTION SECTION:

;_mbms._udp.example.com.

IN
SRV

;; ANSWER SECTION:

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

;; AUTHORITY SECTION:

example.com.

86400
IN
NS
ns1.example.com.

example.com.

86400
IN
NS
ns2.example.com.

;; ADDITIONAL SECTION:

938471323.mbms.operator.com. 14400 IN
A
100.100.32.1

ns1.example.com.
86400
IN
A
107.150.62.155

ns2.example.com.
86400
IN
A
107.150.62.155

;; Query time: 135 msec

;; SERVER: 107.150.62.155#53(107.150.62.155)

;; WHEN: Tue Jan 26 04:00:49 2016

;; MSG SIZE  rcvd: 171

The second request is to resolve for the MBMS User Service:

dig -t any 938471323.mbms.operator.com @107.150.62.155

; <<>> DiG 9.8.3-P1 <<>> -t any 938471323.mbms.operator.com @107.150.62.155

;; global options: +cmd

;; Got answer:

;; ->>HEADER<<- opcode: QUERY, status: NOERROR, id: 421

;; flags: qr aa rd; QUERY: 1, ANSWER: 8, AUTHORITY: 2, ADDITIONAL: 2

;; WARNING: recursion requested but not available

;; QUESTION SECTION:

;938471323.mbms.operator.com.
IN
ANY

;; ANSWER SECTION:

938471323.mbms.operator.com. 14400 IN
A
226.100.32.1

938471323.mbms.operator.com. 14400 IN
TXT
"service-id=938471323"

;; AUTHORITY SECTION:

operator.com.

86400
IN
NS
ns1.operator.com.

operator.com.

86400
IN
NS
ns2.operator.com.

;; ADDITIONAL SECTION:

ns1.operator.com.
86400
IN
A
107.150.62.155

ns2.operator.com.
86400
IN
A
107.150.62.155

;; Query time: 134 msec

;; SERVER: 107.150.62.155#53(107.150.62.155)

;; WHEN: Tue Jan 26 04:07:35 2016

;; MSG SIZE  rcvd: 389

4 Conclusion

We propose to adopt section 3 as part of the TR as being one of the potential solutions for MBMS URL resolution.
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