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*** First change ***
13
Server and network assisted DASH (SAND) Support

13.1
Introduction
Server and Network Assisted DASH (SAND) functionality is specified in ISO/IEC 23009-5 [x1]. SAND support in PSS is described in TS 26.233 [2]. An overview of SAND functionality in ISO/IEC 23009-5 [x1], 3GPP-targeted architectural considerations for SAND support, and 3GPP use cases for SAND are described in TR 26.957 [x2].

This clause describes the following:

· SAND modes to use for 3GP-DASH described in clause 13.2

· SAND messages and protocols to use for 3GP-DASH described in clause 13.3
· Normative behaviors on SAND message handling for DANE and 3GP-DASH client described in clause 13.4
· Use of SAND functionality for enabling network assistance, proxy caching and consistent QoE/QoS described in clauses 13.5, 13.6 and 13.7 
13.2
SAND Modes for 3GP-DASH
3GP-DASH clients supporting SAND functionality shall support at least one of the following modes:

-
‘Network Assistance’, as specified in clauses 13.3, 13.4 and 13.5 

-
‘Proxy Caching’, as specified in clauses 13.3, 13.4 and 13.6

-
‘Consistent QoE/QoS’, as specified in clauses 13.3, 13.4 and 13.7

13.3
SAND Messages and Protocols for 3GP-DASH

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

· ClientCapabilities

· DaneCapabilities

· SharedResourceAssignment

· SharedResourceAllocation
· MPDValidityEndTime
3GP-DASH clients supporting SAND functionality in the ‘Consistent QoE/QoS’ mode shall support the following SAND messages:

· ClientCapabilities

· DaneCapabilities

· SharedResourceAssignment

· SharedResourceAllocation

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

· ClientCapabilities

· DaneCapabilities

· AnticipatedRequests

· AcceptedAlternatives

· DeliveredAlternatives

· DaneResourceStatus

· MPDValidityEndTime
** End of first change **
*** Second change ***
13.5
Use of SAND for Network Assistance 

13.5.1
General description

The Network Assistance function enables a 3GP-DASH client to improve the QoE of content streaming sessions, and is provided by the DANE.  As shown in the high-level architecture in figure 2a, the DANE is out-of-band, i.e. it is not in the media delivery path. The Network Assistance communication is independent from the media server communication, hence the Network Assistance communication occurs in a separate path to the transfer of the MPD and the content segments. The media server does not need to be aware of the Network Assistance function.

Network Assistance may be made available to certain clients only, for example subject to subscription options. Client authentication may also be applied before granting access to Network Assistance. Clients are able to discover the availability and information about the Network Assistance DANE, and to establish a Network Assistance session with the DANE.

Network Assistance is based on the model of the client requesting network assistance and the DANE responding to the request.  The Network Assistance functionalty may be granted to a client supporting the delivery of 3GP-DASH content with either only the first or with both of the two functions below, in both cases based on the 3GP-DASH client having made a request to the DANE for Network Assistance:

The DANE indicates to the 3GP-DASH client the highest suitable media rate for the next segment download, based on the available Representations for the content item;

The DANE indicates to the 3GP-DASH client a temporary delivery boost for occasions when the content playback input buffer on the client risks suffering from under-run.

The only exception to this request/response model is for network assistance in live streaming scenarios. Specifically, if the client is currently using a dynamic MPD which is about to expire (especially if this happens earlier than expected by the client, based on the information conveyed by the minimumUpdatePeriod attribute of the MPD), the DANE will be able to signal to the client that such MPD can only be used up to at a certain wall-clock time, via the SAND MPDValidityEndTime message. The receipt of this message will either prompt the client to fetch a new version of the MPD faster than it was planning to, or will provide the client with the new MPD directly. In both cases, the QoE of content streaming sessions will be improved since the risk of stalling, due to the segments referenced in the expired MPD not being anymore reachable, is avoided.
Once a Network Assistance session is active, the client may issue a Network Assistance call prior to fetching the next media segment from the server. The Network Assistance call consists of a single logical signalling exchange. This exchange with the DANE activates either the first of the above functions or a sequence of both functions; the second only if the 3GP-DASH client was granted access to the function. If the client does not need a delivery boost, then the DANE omits the second function in the response to the 3GP-DASH client.

The Network Assistance functions depend on only a small part of the set of SAND capabilities. The functions are specified in the two following sub-clauses. Clause 13.4.2 specifies common functions. Clause 13.4.3 specifies the Network Assistance functions and their mapping to SAND messages.

** End of second change **
*** End of changes ***
