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1. Multi-requests in tiled VR streaming
1.1 Problem
When using tiled streaming with DASH, DASH clients send a multitude of HTTP requests. For each tile, segments requests must be made. However, dealing with multiple parallel HTTP requests is challenging to orchestrate and deteriorate the utilisation of the bandwidth capacity. It is particularly prejudicial when dealing with low delay tolerant use cases like VR streaming.
1.2 Solution
Two solutions are proposed in mpeg dash part 6 [2] to address this problem: subscription based on time and multi-request subscription. In the following we will explain both solution approaches. The overall workflow of MPEG-DASH regarding this subscription based DASH approach is shown in Figure 1. “The client and server first initiate a media channel, where the server can actively push data to the other (enabled by HTTP/2 server push or WebSocket messaging). The media channel may be established via the HTTP/1.1 protocol upgrade mechanism. After the connection is established, the DASH client requests the media or the MPD from the server, with a URI and a push strategy. This strategy informs the server about how the client would like media delivery to occur (initiated by the server or initiated by the client). Once the server receives the request, it responds with the requested data and initializes the push cycle as defined in the push strategy.
Further, Figure 1 shows an example DASH session wherein the client requests the MPD first and then the media segments, with a push strategy. Initialization data are pushed in response to a push strategy associated to the MPD request. After receiving the requested MPD, the client starts requesting video segments from the server with the respective DASH segment URL and a segment push strategy. Then, the server responds with the requested video segment, followed by the push cycles as indicated by the segment push strategy. Typically, the client starts playing back the video after a minimum amount of data is received and then the aforementioned process repeats until the end of the media streaming session.” [2] 
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[bookmark: _Ref327707770]Figure 1  Overall flow of video streaming using DASH server push [2]
The push strategy can be utilized in two ways, either based on time or via a list of files (URLTemplate or URLList). Regarding VR 360-degree tiles this means a client does not need to make multiple HTTP request for each segment and each tile. 
URLTemplate – Requesting a specific set of URLs via a template. The template is expanded with corresponding parameters to describe the sequence of segments to be pushed by the server. Depending on the sequence and MPD the request may also include the time until when segments need to be send. The Server will push the requested segments according to the template and stop if the specifid time is reached (if specified) or once the client cancels the subscription.
URLList – Requesting a list of segments at once. The client can request all segments, for all tiles, within one request. This will result into a server push of all requested segments as soon as possible.
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