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5.4	Solutions for issue 3
5.4.2	Solutions for case 2
5.4.2.x DANE in PGW
In this solution video context information to network and network assistance information to UE are delivered via DANE in PGW, using SAND signaling as defined in section 6 of TR26.957. The DANE may be supported either in-band or out-of-band. In in-band deployment, DANE acts as a HTTP proxy. In out-of-band deployment, SAND messages are exchanged in link different from media.
DANE in PGW acts as coordinator between radio (eNB) and application (Server) to avoid eNB to understand video and avoid video App to understand radio.
· Video-aware by RAN: DANE translates video context received from UE as resource request and sends to eNB for eNB to tune resource allocation for the UE;
· Radio-aware by video client: eNB delivers predicted or assigned throughput information to PGW for DANE to deliver the throughput information to UE for e.g. optimal video quality selection.
Up to implementation, DANE may be implemented in network entity e.g. PEP (Performance Enhancement Proxy) outside of PGW and use a proprietary interface to communicate with PGW.
Figure 1 shows an example message flow of video-aware by RAN solution for video optimization.

 
Figure 1. Video-aware by RAN for video optimization
1. The DASH client in UE receives the media presentation description (MPD) from DASH video server.
2. UE reports video context information to DANE in PGW. The video context information is acquired from received data rate, video quality and QoE of previous video segments. The information can be reported periodically or triggered by the configured events.
3. DANE in PGW recommends the predicted resource allocation sharing to the serving eNB of the target UE. DANE can translate the video context information and UE short-term/long-term requirements as request to the serving eNB.
4. eNB decides the new resource allocation or strategy for the target UE according to the assistance information from DANE. DASH client in UE obtains the throughput gain and reduces the video stalling possibility due to the in-time DANE / eNB response.
Figure 2 illustrates an example message flow of radio-aware by video client for video optimization.

 
Figure 2. Radio-aware by video client for video optimization
1. The DASH client in UE receives the media presentation description (MPD) from DASH video server.
2. DAHS client in UE predicts the bandwidth to be available in the air interface according to the received data rate, QoE of previous video segments or assisted information from eNB. 
3. UE reports video context information to DANE in PGW. The information can be reported periodically or triggered by the configured event.
4. DANE in PGW estimates the requested bandwidth and delivers the range message to serving eNB of target UE. The eNB changes the resource allocation or strategy according to the range message from DANE.   If eNB accept the request, eNB may send back the feedback to DANE for rate recommendation, and the feedback may include whether eNB adjusts resource or strategy successfully or the calculated bandwidth from eNB.

5. DANE in PGW recommends the rate of new segments to the target UE.
6. UE selects the suitable rate for new segment based on the recommendation message from DANE. According to the UE based predicted rate and rate selection, the DASH client requests more optimal segment size and achieves better performance.
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