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	First Change


13.3
SAND Messages and Protocols for 3GP-DASH

3GP-DASH clients supporting SAND functionality in the ‘Network Assistance’ or ‘Consistent QoE/QoS’ modes shall support the following SAND messages:

· ClientCapabilities

· DaneCapabilities

· SharedResourceAssignment

· SharedResourceAllocation

In a PSS service environment with SAND support, DANEs in the ‘Network Assistance’ or ‘Consistent QoE/QoS’ modes shall also support these messages. 

3GP-DASH clients supporting SAND functionality in the ‘Proxy Caching’ mode shall support the following SAND messages:

· ClientCapabilities

· DaneCapabilities

· AnticipatedRequests

· AcceptedAlternatives

· DeliveredAlternatives

· ResourceStatus

· MPDValidityEndTime
In a PSS service environment with SAND support, DANEs in the ‘Proxy Caching’ mode shall also support these messages. 

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.a (bold font represents mandatory): 
Table 13.a: 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 

	PER messages
	HTTP GET 


3GP-DASH clients supporting SAND functionality and DANEs in a PSS service environment in the ‘Network Assistance’ or ‘Consistent QoE/QoS’ modes shall further support the WebSocket protocol specified in IETF RFC 6455 [x3]. As specified in ISO/IEC 23009-5 [x2], 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.
	Second Change


13.4.2
DANE behaviour

In a PSS service environment with SAND support, DANEs shall comply with the actions in Table 13-y in handling of the corresponding SAND messages.

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

	On DASH client connection 
	Send DaneCapabilities to new client
	Mandatory

	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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13.6 Use of SAND for Proxy Caching 

13.6.1 Introduction 

To realize partial representation caching, SAND can be used to inform DASH clients about partially cached representations, e.g., via use of the PER messages ResourceStatus, DeliveredAlternative and MPDValidityEndTime, described in clause 13.6.3. Moreover, toward realizing next segment caching, SAND can be used by DASH clients to inform the network (i.e., DANE) anticipated DASH segments, acceptable alternative content, etc. leading to next segment caching, e.g., via use of the status messages AnticipatedRequests and AcceptedAlternatives, described in clause 13.6.2. An example workflow realizing next segment caching is presented in clause 13.6.4.
13.6.2 Status Messages for Proxy Caching 

13.6.2.1 AnticipatedRequests

This message allows a 3GP-DASH client to announce to a DANE which specific set of segments it is interested in. The intent is to signal the set of segments in representations that the DASH client is likely to select and request soon. 
3GP-DASH clients sending an AnticipatedRequests message shall include the parameters in Table 13.x.
 Table 13.x - AnticipatedRequests parameters
	Parameter
	Type
	Cardinality
	Description

	AnticipatedRequests
	object
	1
	

	
	Request
	array
	1..N
	List of anticipated requests

	
	
	sourceUrl
	url
	1
	URL for a segment of a given representation.

	
	
	Range
	string
	0..1
	This is the byte range specification when the segment is only a part of the content referred to by sourceUrl.


13.6.2.2 AcceptedAlternatives

This message allows 3GP-DASH clients to inform DANEs on the media delivery path (typically caching DANEs) when they request a given DASH segment that they are willing to accept other DASH segments alternatives. A 3GP-DASH client shall not include alternative segments unless it is ready to receive them and be able to play them.
3GP-DASH clients sending an AcceptedAlternatives message shall include the parameters in Table 13.y.

Table 13.x - AceeptedAlternatives parameters
	Parameter
	Type
	Cardinality
	Description

	AcceptedAlternatives
	Array
	1..N
	The list of acceptable alternatives, in order of preference.

	
	Alternative
	Object
	1
	Specification of one acceptable alternative.

	
	
	sourceUrl
	url
	1
	This is the URL of the alternative, as deduced from the MPD@sourceUrl for requesting the (sub)segment of the acceptable representation. If no protocol is present at the beginning of the URL, then it is a relative URL with regards to the URL of the segment request to which this message is attached.

	
	
	Range
	String
	0..1
	This is the byte range specification when the segment is only a part of the content referred to by sourceUrl. It has the same syntax as the @range attribute of an URLType as specified in Part 1.

	
	
	Bandwidth
	Integer
	1
	Bandwidth in bits per second that is considered as necessary by the client to receive the alternative in good conditions.


13.6.3 PER Messages for Proxy Caching 

13.6.3.1 ResourceStatus
This message allows for a DANE to inform a 3GP-DASH client – typically in advance – about knowledge of segment availability including the caching status of the segment(s) in the DANE. 
3GP-DASH clients receiving a ResourceStatus message shall recognize all of the parameters in Tables 13.a and 13.b.
Table 13.a - ResourceStatus (with baseUrl) parameters
	Parameter
	Type
	Cardinality
	Description

	ResourceStatus
	Object
	1
	Resource Status Information for resources identified from a base URL.

	
	resourceInfo
	Array
	1..N
	List of Resource Status Information.

	
	
	baseUrl
	url
	1
	Provides the base URL for the associated resources, i.e. the status holds for all resources referenced by this base URL.

	
	
	Status
	Enum
	1
	Provides the status of all associated resource to the base URL. The defined types are documented in Table 12 of [x1].


Table 13.b - ResourceStatus (with representation ID) parameters

	Parameter
	Type
	Cardinality
	Description

	ResourceStatus
	Object
	1
	Resource Status Information for segments identified from a representation ID.

	
	resourceInfo
	Array
	1..N
	List of Resource Status Information.

	
	
	repId
	String
	1
	Provides the value for the representation ID, i.e. status holds for all resources associated to a Representation with the value of the parameter.

	
	
	Status
	Enum
	1
	Provides the status of all associated resource to the Representation. The defined types are documented in Table 12 of [x1].


13.6.3.2 MPDValidityEndTime

This message provides the ability to signal to the client that a given MPD, whose @type is set to 'dynamic' and @minimumUpdatePeriod is present, can only be used up to at a certain wall-clock time.
3GP-DASH clients receiving an MPDValidityEndTime message shall recognize all of the parameters in Table 13.c.
Table 13.c - MPDValidityEndTime parameters

	Parameter
	Type
	Cardinality
	Description

	MPDValidityEndTime
	object
	1
	

	
	mpdId
	string
	0..1
	The @id attribute of the corresponding MPD.

	
	publishTime
	date-time
	0..1
	publish time attribute of the corresponding MPD with the same MPD@id.

	
	validityEndTime
	date-time
	1
	Wall-clock time at which the MPD will no more be valid.

	
	mpdUrl
	url
	0..1
	The recommended URL to use when fetching the next MPD update.

	
	Mpd
	string
	0..1
	The full updated MPD encoded in a string using base64 encoding.



The mpdUrl and mpd parameters are mutually exclusive and one of the two shall be present in any MPDValidityEndTime message.
13.6.3.3 DeliveredAlternative
As a response to an AcceptedAlternatives message sent by a 3GP-DASH client, a DANE may deliver an alternative segment rather than the requested segment. If so, the DANE shall send a DeliveredAlternative message to the 3GP-DASH client to inform that the response contains a segment alternative and not the requested segment. 
3GP-DASH clients receiving a DeliveredAlternative message shall recognize all of the parameters in Table 13.d.
Table 13.d - DeliveredAlternative parameters

	Parameter
	Type
	Cardinality
	Description

	DeliveredAlternative
	Object
	1
	Description of what is delivered when a DANE sends a response containing an alternative representation.

	
	initialUrl
	url
	0..1
	This is the URL of the initially requested segment.

Note: within a request/response exchange in HTTP, the requested URL is implicitly known in the response because there is a 1 to 1 association between them. So it does not need to be repeated explicitly.

	
	contentLocation
	url
	1
	This is the URL of the actual delivered content.


13.6.4 Example Workflow on SAND Use for Proxy Caching 
An example workflow realizing next segment caching is depicted in Figure 13.x, where DANE (PSS Server) caches content based on SAND-based status messages received from the DASH client (PSS client).


[image: image1]
Figure 13.x: Example SAND workflow for Proxy Caching
Step 1: The SAND capability exchange between the DANE and client will negotiate the use of the related SAND messages for proxy caching (using the SAND messages ClientCapabilities and DaneCapabilities as described in Clause 13.2). More specifically, the DANE and DASH client negotiate the use of the following SAND messages:

-
PER: ResourceStatus, DeliveredAlternative, MPDValidityEndTime, DaneCapabilities
-
Status Messages: AnticipatedRequests, AcceptedAlternatives, ClientCapabilities
Step 2a: Client issues an HTTP GET and sends request for media to the DANE. In the header of the HTTP request (per the standardized formats in [2], as described in Table 13-x in Clause 13.2), client includes the SAND header that contains the status messages on proxy caching, namely on anticipated requests, accepted alternatives and/or next alternatives. DANE receives these status messages, processes them and then forwards the SAND header that contains the status messages.

Step 2b: The DANE forwards the HTTP request for the desired media to the content server, since the DANE does not have a cached version of the media. DANE forwards the HTTP headers carrying SAND messages to without any modification.
Step 3a: Content server responds with HTTP 200 OK with body containing media.
Step 3b: In the HTTP response, DANE includes SAND header to advertise availability of PER messages on proxy caching with the URI hosted at the DANE for the corresponding PER messages, namely on resource status, DANE resource status and/or delivered alternatives. 

Step 4: Client issues an HTTP GET request targeting the URI hosted at the DANE to fetch the PER messages on proxy caching, namely on resource status, DANE resource status and/or delivered alternatives. In the header of the HTTP request, client may include the SAND header that contains further status messages on proxy caching, namely on anticipated requests, accepted alternatives and/or next alternatives.

Step 5: DANE responds with the HTTP OK with body containing the PER message on proxy caching, namely on resource status, DANE resource status and/or delivered alternatives.

Steps 6,7: Client requests and downloads cached media from DANE.

	End of document


 





DANE





 





(PSS 





Server)





 





DASH client 





(PSS client) 





 





Content 





Server





 





Step 1: SAND Capability Exchange





 





HTTP GET (destination=DANE





) 





(URI=





media) (header=6,8,11)





 





HTTP 200 OK (body=media) 





 





Step 2a





 





Step 3a





 





Step 3b





 





Step 4





 





HTTP 200 OK (body=media) 





(header=SAND, URI)





 





HTTP GET (destination=DANE) 





(URI=SAND URI) (header=6,8,11)





 





HTTP 200 OK (body=13,164,20) 





 





Step 5





 





Step 6





 





HTTP GET (destinati





on=DANE) 





(URI=cached media)





 





HTTP 200 OK (body=cached media) 





 





Step 7





 





HTTP GET 





(destination=Content Server) 





(URI=media) 





(header=6,8,11)





 





 





Step 2b





 








