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13.3
DANE discovery

The SAND specification [54] provides the sand:Channel element in the MPD to inform the client about the location and method to communicate with the DANE. That method of DANE discovery may be used for DANEs that are in-band with respect to the media delivery path, i.e. when the MPD server may be aware of SAND functionality in the network. 

When the DANE is out-of-band with respect to the media delivery path, as is the case with the Network Assistance DANE and the Consistent QoE/QoS DANE, a more generic method for DANE discovery may be used, namely using the DNS protocol as described in TS 23.003 [57]. Toward this purpose, the UE needs a DANE Fully Qualified Domain Name (FQDN) for the DANE. The procedures for addressing and identification for Bootstrapping MBMS Service Announcement as described in clause 15.5 of TS 23.003 [57] shall be used for DANE discovery. Accordingly, the Fully Qualified Domain Name (FQDN) for the DANE shall be "dane.mnc<MNC>.mcc<MCC>.pub.3gppnetwork.org". The URL to establish the out-of-band connection with the DANE shall be:

http://dane.mnc<MNC>.mcc<MCC>.pub.3gppnetwork.org/ 

The DANE FQDN is composed of six labels. The last three labels shall be "pub.3gppnetwork.org". The second and third labels together shall uniquely identify the PLMN, as described in clause 15.5 of TS 23.003 [57]. The first label shall be "dane".

When receiving a DNS query on the DANE FQDN, the DNS server shall respond with the information, including IP address, of the DANE or DANEs that are available to the UE for SAND functionality, according to any of the defined SAND modes.

Specific modes of DANE may be identified with targeted DANE FQDNs, as follows:

-
A Proxy-Caching DANE, if provided, shall be located at the FQDN "pcdane.mnc<MNC>.mcc<MCC>.pub.3gppnetwork.org” (first label is “pcdane”). 

-
A Network Assistance DANE, if provided, shall be located at the FQDN "nadane.mnc<MNC>.mcc<MCC>.pub.3gppnetwork.org” (first label is “nadane”); 

-
A Consistent QoE/QoS DANE, if provided, shall be located at the FQDN "qoedane.mnc<MNC>.mcc<MCC>.pub.3gppnetwork.org” (first label is “qoedane”);

If a specific mode of DANE is queried, using the specific DANE FQDN, then the response informs of the IP address of that mode of DANE only. 
An inband DANE may also be discovered by URL for in HTTP responses one where to access PER messages. 
=====  AUTONUM   CHANGE  =====
13.4
SAND Messages and Protocols for 3GP-DASH

3GP-DASH clients supporting SAND functionality in the ‘Proxy Caching’ mode shall support the following SAND messages (as described further in clause 13.7):

-
ClientCapabilities, as defined in clause 6.4.7 of ISO/IEC 23009-5 [54]
-
DaneCapabilities, as defined in clause 6.5.9 of ISO/IEC 23009-5 [54]
-
AnticipatedRequests, as defined in clause 6.4.1 of ISO/IEC 23009-5 [54]
-
AcceptedAlternatives, as defined in clause 6.4.3 of ISO/IEC 23009-5 [54]
-
DeliveredAlternative, as defined in clause 6.5.8 of ISO/IEC 23009-5 [54]
-
ResourceStatus, as defined in clause 6.5.1 of ISO/IEC 23009-5 [54]
-
MPDValidityEndTime, as defined in clause 6.5.4 of ISO/IEC 23009-5 [54]
In a PSS service environment with SAND support, DANEs in the ‘Proxy Caching’ mode shall also support these messages. 
3GP-DASH clients supporting SAND functionality in the ‘Network Assistance’ mode shall support the following SAND messages (as described further in clause 13.6):

-
ClientCapabilities, as defined in clause 6.4.7 of ISO/IEC 23009-5 [54]
-
DaneCapabilities, as defined in clause 6.5.9 of ISO/IEC 23009-5 [54]
-
SharedResourceAssignment, as defined in clause 6.5.3 of ISO/IEC 23009-5 [54]
-
SharedResourceAllocation, as defined in clause 6.4.2 of ISO/IEC 23009-5 [54]
-
NetworkAssistanceInitiationRequest, as defined in clause 13.6
-
NetworkAssistanceInitiationResponse, as defined in clause 13.6
-
NetworkAssistanceTermination, as defined in clause 13.6
-
SegmentDuration, as defined in clause 13.6
-
DeliveryBoostRequest, as defined in clause 13.6
-
DeliveryBoostResponse, as defined in clause 13.6
In a PSS service environment with SAND support, DANEs in the ‘Network Assistance’ modes shall also support these messages. 
3GP-DASH clients supporting SAND functionality in the ‘Consistent QoE/QoS’ mode shall support the following SAND messages (as described further in clause 13.8):

-
ClientCapabilities, as defined in clause 6.4.7 of ISO/IEC 23009-5 [54]
-
DaneCapabilities, as defined in clause 6.5.9 of ISO/IEC 23009-5 [54]
-
SharedResourceAssignment, as defined in clause 6.5.3 of ISO/IEC 23009-5 [54]
-
SharedResourceAllocation, as defined in clause 6.4.2 of ISO/IEC 23009-5 [54]
In a PSS service environment with SAND support, DANEs in the ‘Consistent QoE/QoS’ modes shall also support these messages. 
On connection to a DANE, the 3GP-DASH client may send the status message ClientCapabilities in order to inform the DANE about the SAND mode(s) it supports. If provided, the 3GP-DASH client shall use the messageSetUri parameter to indicate which SAND mode(s) it supports based on the following URNs:

-
urn:3gpp:dash:sand:messageset:pc:2016 to indicate support for the ‘Proxy Caching’ mode
-
urn:3gpp:dash:sand:messageset:na:2016 to indicate support for the ‘Network Assistance’ mode 
-
urn:3gpp:dash:sand:messageset:qoe:2016 to indicate support for the ‘Consistent QoE/QoS’ mode
Depending on the SAND mode(s) supported by the 3GP-DASH client, one or more of these URNs may be included in the ClientCapabilities message.

On connection to a 3GP-DASH client, the DANE may send the PER message DaneCapabilities in order to inform the 3GP-DASH client about the SAND mode(s) it supports. If providing the message, the DANE shall use the messageSetUri parameter to indicate which SAND mode(s) it supports based on the following URNs:

-
urn:3gpp:dash:sand:messageset:pc:2016 to indicate support for the ‘Proxy Caching’ mode
-
urn:3gpp:dash:sand:messageset:na:2016 to indicate support for the ‘Network Assistance’ mode 
-
urn:3gpp:dash:sand:messageset:qoe:2016 to indicate support for the ‘Consistent QoE/QoS’ mode
Depending on the SAND mode(s) supported by the DANE, one or more of these URNs may be included in the DaneCapabilities message.

If the 3GP-DASH client has already discovered the DANE via the use of mode-specific FQDNs provided in clause 13.3 (i.e., with first labels ‘nadane’, ‘qoedane’ and ‘pcdane’ as defined in clause 13.3), the exchange of ClientCapabilities and DaneCapabilities messages shall not be performed on connection to a DANE.
If SAND is supported, HTTP shall be supported as the minimum transport protocol for carrying SAND messages. This does not preclude that other additional transport protocols could also be implemented. The mandatory use of HTTP as a minimum transport protocol for SAND messages shall be in accordance with Table 13-1 (bold font represents mandatory): 
Table 13-1: Mandatory usages of HTTP for carrying SAND messages
	Metrics messages 
	HTTP POST 
HTTP headers may be used for small metrics messages.

	Status messages 
	HTTP headers 
HTTP POST

	PER messages
	HTTP GET 


For SAND status messages, carriage in HTTP headers shall be used for communicating with in-band DANEs, while HTTP POST shall be used for communicating with out-of-band DANEs. This distinction between two kinds of DANE is introduced in the high-level architecture in clause 4.2.8 of TS 26.233 [2].
3GP-DASH clients supporting SAND functionality as well as DANEs in the ‘Network Assistance’ or ‘Consistent QoE/QoS’ modes shall further support the WebSocket protocol specified in IETF RFC 6455 [56]. As specified in ISO/IEC 23009-5 [54], the MPD shall contain a sand:Channel element whose @schemeIdUri is "urn:mpeg:dash:sand:channel:websocket:2016" and WebSocket URI in the @endpoint attribute.
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13.5
SAND Message Handling Behaviors for DANEs and DASH clients for Selected Modes
13.5.1
DASH client behaviour

a) 3GP-DASH clients supporting one or more of the following SAND modes:  (i) ‘Network Assistance’, (ii) ‘Proxy Caching’, (iii) ‘Consistent QoE/QoS’,  shall comply with the actions in Table 13-2 in handling of the corresponding SAND messages. 

Table 13-2: Normative behaviors on SAND message handling for 3GP-DASH clients
	SAND Message
	Actions
	Nature

	On DaneCapabilities

and SharedResourceAllocation supported
	Send SharedResourceAllocation
	Mandatory

	On SharedResourceAssignment
	Select Representations to fit in @bandwidth
	Optional

	On DaneCapabilities

and AnticipatedRequests supported
	Send AnticipatedRequests with ALL future segment requests.
	Mandatory

	On DaneCapabilities

and AcceptedAlternatives supported
	Send AcceptedAlternatives with ANY future segment requests.
	Mandatory

	On MPDValidityEndTime
	If @mpdUrl present, fetch MPD before @validityEndTime.
	Mandatory

	
	Else (@mpd is present by SAND specification), use @mpd as new MPD version when @validityEndTime has passed.
	Mandatory


13.5.2
DANE behaviour

In a PSS service environment withone or more of the following SAND modes:  (i) ‘Network Assistance’, (ii) ‘Proxy Caching’, (iii) ‘Consistent QoE/QoS’, , DANEs shall comply with the actions in Table 13-3 in handling of the corresponding SAND messages.

Table 13-3: Normative behaviors on SAND message handling for DANEs in a PSS environment
	SAND message
	Actions
	Nature

	On SharedResourceAllocation
	1. Add client to the sharing strategy
	Optional

	
	2. Update allocation strategy
	Optional

	
	3. Send SharedResourceAssignment to clients in the sharing strategy
	Mandatory

	On AnticipatedRequests
	Cache resources indicated by AnticipatedRequests and send ResourceStatus to signal available resources
	Mandatory

	On AcceptedAlternatives
	Send DeliveredAlternatives in case DANE delivers an alternative segment rather than the requested segment
	Mandatory
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13.9
SAND extension messages XML schema

The XML schema for the SAND extension messages is defined in Table 13-20. Support for the schema is only required when required by the specific SAND mode. 
Table 13-20: XML schema for SAND extension messages
<?xml version="1.0" encoding="UTF-8"?>
<xs:schema
  targetNamespace="urn:3gpp:dash:schema:sandmessageextension:2017"
  attributeFormDefault="unqualified"
  elementFormDefault="qualified"
  xmlns:xs="http://www.w3.org/2001/XMLSchema"
  xmlns="urn:3gpp:dash:schema:sandmessageextension:2017">

  <xs:annotation>
    <xs:appinfo>SAND Messages Extension</xs:appinfo>
    <xs:documentation xml:lang="en">
      This Schema defines the Server And Network Assisted DASH (SAND) messages extension for 3GPP.
    </xs:documentation>
  </xs:annotation>

  <!-- SAND message: main element -->
  <xs:element name="SANDMessage" type="SANDEnvelopeType"/>

  <!-- SAND common envelope Type -->
  <xs:complexType name="SANDEnvelopeType">
    <xs:choice maxOccurs="unbounded">
      <xs:element name="NetworkAssistanceInitiationRequest" type="NetworkAssistanceInitiationRequestType"/>
      <xs:element name="NetworkAssistanceInitiationResponse" type="NetworkAssistanceInitiationResponseType"/>
      <xs:element name="NetworkAssistanceTermination" type="NetworkAssistanceTerminationType"/>
      <xs:element name="SegmentDuration" type="SegmentDurationType"/>
      <xs:element name="DeliveryBoostRequest" type="DeliveryBoostRequestType"/>
      <xs:element name="DeliveryBoostResponse" type="DeliveryBoostResponseType"/>
      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
    </xs:choice>
    <xs:attribute name="senderId" type="xs:token"/>
    <xs:attribute name="generationTime" type="xs:dateTime"/>
    <xs:anyAttribute namespace="##other" processContents="lax"/>
  </xs:complexType>

  <!-- SAND message base Type -->
  <xs:complexType name="SANDMessageType">
    <xs:attribute name="messageId" type="xs:unsignedInt"/>
    <xs:attribute name="validityTime" type="xs:dateTime"/>
  </xs:complexType>

  <!-- NetworkAssistanceInitiationRequest Type -->
  <xs:complexType name="NetworkAssistanceInitiationRequestType">
    <xs:attribute name="MediaServerIPAddress" type="xs:string" use="required"/>
    <xs:attribute name="PortNumber" type="xs:unsignedInt" use="required"/>
  </xs:complexType>

  <!-- NetworkAssistanceInitiationResponse Type -->
  <xs:complexType name="NetworkAssistanceInitiationResponseType">
    <xs:attribute name="sessionId" type="xs:unsignedInt" minOccurs="1" maxOccurs="1"/>
    <xs:attribute name="PortNumber" type="xs:unsignedInt" minOccurs="0" maxOccurs="1"/>
    <xs:attribute name="WebSocketRequired" type="WebSocketRequiredType" minOccurs="0" maxOccurs="1"/>
  </xs:complexType>

  <!-- NetworkAssistanceTermination Type -->
  <xs:complexType name="NetworkAssistanceTerminationType">
    <xs:attribute name="sessionId" type="xs:unsignedInt" use="required"/>
  </xs:complexType>

  <!-- SegmentDuration Type -->
  <xs:complexType name="SegmentDurationType">
    <xs:attribute name="duration" type="xs:unsignedInt" use="required"/>
  </xs:complexType>

  <!-- DeliveryBoostRequest Type -->
  <xs:complexType name="DeliveryBoostRequestType">
    <xs:attribute name="DeliveryBoostRequest" type="xs:string" fixed="Affirmed"/>
  </xs:complexType>

  <!-- DeliveryBoostResponse Type -->
  <xs:complexType name="DeliveryBoostResponseType">
    <xs:attribute name="DeliveryBoostStatus" type="DeliveryBoostStatusType" use="required"/>
  </xs:complexType>

  <!—- DeliveryBoostStatus Type -->
  <xs:simpleType name="DeliveryBoostStatusType">
    <xs:restriction base="xs:string">
      <xs:enumeration value="granted"/>
      <xs:enumeration value="declined"/>
    </xs:restriction>
  </xs:simpleType>

  <!-- WebSocketRequiredType Type -->
  <xs:complexType name="WebSocketRequiredType">
    <xs:attribute name="WebSocketRequired" type="xs:string" fixed="Affirmed"/>
  </xs:complexType>

</xs:schema>
