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1. Introduction
At 3GPP SA4 #92, the Study on SAND was published [TR 26.957]. The TR presents the results of the exploration on the benefits that could be provided by a SAND-enhanced 3GP-DASH delivery. The conclusion of the TR hints towards a necessary CR of the 3GP-DASH specification [TS 26.247] for supporting the use of SAND in a 3GP-DASH environment.

Based on the analysis of the TR document on SAND, this contribution provides general comments on the transport protocols for SAND messages in 3GP-DASH and then suggests possible directions for the amendment of the 3GP-DASH specification to support SAND.
2. On SAND architecture
The TR document describes 4 possible architectures for 3GP-DASH delivery enhanced with SAND:

1. SAND in PSS architecture

2. SAND architecture for OTT streaming services

3. Alternative SAND architecture for OTT streaming services

4. SAND architecture for generic OTT streaming services

In all the diagrams, the PER and status messages flow from the SAND module in the client to SAND module in the PSS server. In addition, the media path (MPD and 3GP-DASH segments) is pictured to go in parallel to the SAND message exchange. Also, the SAND server module and the 3GP-DASH delivery function are hosted on different servers in scenarios 3 and 4. 

As a reminder, MPEG DASH SAND specifies two main mechanisms to allow client to send status messages. The first one is to piggyback the status message into HTTP headers of the HTTP requests for media segments. The second one is to open a dedicated SAND channel based on the WebSocket protocol. 

The websocket approach is very much in line with the architectures 1-4 for the implementation for the SAND channel in 3GP-DASH delivery, since it allows for the communication path to be separate from the media path. On the other hand, the HTTP header-based approach would require additional communication between the SAND server module and the 3GP-DASH delivery function, since the status messages would arrive via the media segment request. In that case, 3GP-DASH delivery function would need to forward them to the SAND server module in a second step. This additional communication does not appear yet in the diagrams of these 4 scenarios. The impact of this additional message becomes particularly severe in the architecture 3 and 4, since the additional message would need to travel one extra hop to reach the out-of-band DANE. Such an approach will increase the chance of latency and delays in the network, with potential bad user QoE.
3. On SAND use cases
The TR document describes 4 use cases where 3GP-DASH delivery can be enhanced with SAND:

1. Content-Provider Optimized Zero-Rating

2. Consistent QoE/QoS for DASH Users

3. Proxy Caching

4. Network Assistance for DASH

Use cases #1 and #2 assert the need for clients to be informed about the QoS and resources assigned to them. In order for the clients to be able to promptly adjust their rate adaptation before any bad QoE event occurs (e.g. stalling), or to be able to fully enjoy the resource assigned (e.g. an increased bandwidth), they need to receive the resource assignment information as soon as possible. Piggybacking this information in the HTTP header of media segments will introduce delays in the arrival of this information. What is more, the delay will depend on the rate at which the client itself requires data packets, hence falling out of the control of the operator. On the other hand, it should be observed that the Websocket transport channel does not suffer from this limitation, since the SAND message carrying the throttling information can be send to the client out-of-band, disjoint from the delivery of media segments.

Use case #4 describes the network assistance functionalities as independent of the client communication with the media server. Such independence is intrinsically achieved when using Websocket, while it is unclear how it could be achieved when the HTTP header channel is used to transport SAND messages.
4. On description of the Release 12 solution for MOOD

In this section a solution is described where SAND can be used to avoid the need for a local MOOD proxy on the end user device. In this solution, the DANE is depicted as an out-of-band component with respect to (unicast) media delivery. Furthermore, the client may switch between unicast and MBMS media consumption, which require different media paths. It is hard to envision how HTTP headers may be used to carry SAND messages in this case, and in fact the presented solution uses the websocket channel.
5. Proposal
Based on the above analysis, we propose to define Websockets as the preferred communication protocol for the implementation of 3GP-DASH SAND in the scenarios that require out-of-band communication with the DANE (architectures 3 and 4, use cases 1,2 and 4 and MOOD).
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