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1 Proposal
This document proposes an addendum to address potential solutions including relevant SAND functionality for the consistent QoE/QoS use case in TR 26.957. It is proposed to agree and adopt the proposed updates (tracked in change marks) in Section 2 into TR 26.957. 
2 Proposed Updates on Consistent QoE/QoS 
6.2.4
Potential Solutions including Relevant SAND Functionality

See clause 8 of this TR on streaming enhancements from QoE-aware resource allocation. In particular, relevant streaming enhancements are described in clauses 8.3 and 8.4, and corresponding SAND functionality is described in clause 8.5.
An example workflow realizing the consistent QoE/QoS use case is depicted in Figure Y, where the use of the WebSocket protocol [X] is considered and the DANE functionality is hosted at the PSS server and SAND-capable DASH client capabilities are hosted in the PSS client (consistent with the SAND architectural considerations in Clause 5).
[Add the following to References]: [X] IETF RFC 6455: “The WebSocket Protocol”.





Figure Y – Example SAND workflow for Consistent QoE/QoS use case
Step 1: Client issues an HTTP GET and sends request for MPD to the content server. In the header of the HTTP request, client includes the SAND header that contains the status messages on client capabilities (SAND message 12). 
Step 2: Content server responds with HTTP 200 OK with body containing the MPD. As specified in ISO/IEC 23009-5 [2], the MPD contains a sand:Channel element whose @schemeIdUri is "urn:mpeg:dash:sand:channel:websocket:2016" and WebSocket URI in the @endpoint attribute.
Steps 3, 4: The DASH Client parses the MPD starts downloading the segments. In addition, the sand:Channel element is located in the MPD element. Using this information, the DASH client initiates the WebSocket connection with the out-of-band DANE (e.g., located in the PSS server) as specified in RFC 6455 [X].
Steps 5, 6, 7, 8: Upon successful establishment of the WebSocket connection between a DASH Client and DANE, the DASH client starts listening for incoming PER messages and may send metrics and status messages when needed. Since the WebSocket Protocol establishes a full-duplex connection, the DANE and the DASH client may exchange SAND messages travelling simultaneously in opposite directions over the channel.

The DANE sends the DANE capabilities message (SAND message 21) to the DASH Client (Step 5). When received, the DASH Client replies with a client capabilities (SAND message 12) message (Step 6). As specified by ISO/IEC 23009-5 [2], the messages are WebSocket messages sent in the text format and formatted in XML. More specifically, based on the messageType values documented in Table 4-3, the DANE and DASH client negotiate the use of the following SAND messages for consistent QoE/QoS:
· PER: 15, 17, 19, 21
· Status Messages: 7, 12
· QoE Metrics: 1-5
When the capabilities messages have been exchanged, the WebSocket connection stays open and further SAND messages relevant for consistent QoE/QoS may be exchanged, namely PER messages on shared resource assignment, QoS information and throughput (SAND messages 15, 17, 19), QoE metrics (SAND messages 1-5) and status messages shared resource allocation (SAND message 7). 
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WebSocket: Send client capabilities (message=12)





WebSocket: Send Status Messages and/or QoE Metrics (message=1-5,7) 





WebSocket: Send PER Messages (message=15,17,19) 





Step 7 








- 2/3 -

