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1 Introduction
Delivery of end-to-end QoS for DASH-based streaming services [1]-[2] is beneficial in order to optimally manage limited network resources toward enhancing network capacity utilization and providing better quality of experience (QoE) to the end user. Due to its differences from traditional RTSP/RTP-based streaming services, it is important to ensure that the existing QoS delivery and service adaptation mechanisms in 3GPP can also support DASH services. If necessary, new QoS delivery and service adaptation methods should be devised targeting specifically at DASH-based services over 3GPP radio access network (RAN) and core IP network architectures. 
A relevant service-aware QoS delivery framework developed by 3GPP is the policy and charging control (PCC) architecture [3]-[6], providing operators with a standardized mechanism for QoS and charging control applicable to both IMS and non-IMS based services. In this context, providing QoS support for DASH services has clear implications for 3GPP PCC. This paper identifies some of the potential gaps in the current PCC architecture to enable QoS support for DASH-based streaming services, and recommends several topics for further study as part of the Release 11 activity in SA4. 
2 Discussion
Fig. 1 depicts an example PCC architecture delivering end-to-end QoS support for DASH services with the capability to interpret the media presentation description (MPD) in order to gain information on the application-layer parameters for DASH. In the current PCC architecture, the application function (AF) interacts with the applications requiring dynamic policy and charging control. Hence, in order to provide QoS for DASH services, the AF should extract session information from the MPD, map it into the appropriate AVPs, and provide the AVPs to the policy and charging rules function (PCRF) over the Rx reference point. The PCRF combines the DASH-related session information from the AVPs received over the Rx reference point and the input received from the Gx and Gxa/Gxc reference points with user-specific policies data from SPR to form session-level policy decisions and provides those to the PCEF and BBERF.
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Fig. 1 – An example policy and charging control (PCC) architecture to deliver QoS for DASH services.

Acronym definitions in the figure: GW = Gateway, BS = Bearer Service, UE = User Equipment, AF = Application function, PCRF = Policy and Charging Rules Function, PCEF = Policy and charging enforcement function 

Some of the key questions to be investigated include the following (ideally in collaboration with other relevant 3GPP WGs): 

1- Does the current PCC specification allow the AF or PCRF to interpret the DASH-specific application layer information (e.g., that contained in the MPD) in order to recommend QoS policies for DASH to the PCRF and manage other resulting PCC operations for DASH-based streaming services? In addition, is it possible for the AF, PCRF or UE to derive AVPs and associated target IP/access network QoS parameters for DASH-based streaming services based on the information contained in the MPD?
2- Is the mapping framework from the session description language (SDI) (e.g., SDP) parameters to the AVPs and associated target IP/access network QoS parameters in current PCC specifications (i.e., [5]) only valid for RTSP/RTP-based PSS services, or is the specified mapping framework general enough to interpret the MPD for DASH and derive QoS parameters for DASH-based streaming services?
A few key topics for further study in Release 11 include the following items:
1- Enable protocols for the DASH client to signal (at least parts of) the MPD to the network in order to share DASH-specific application-layer information with the appropriate entities in the network. 
2- Study and recommend the mapping optimizations between DASH-specific application-layer information (e.g., that contained in the MPD) and the AVPs and associated set of target QoS parameters for the radio access network and core network, e.g., QoS class identifiers (QCI), etc., in order to deliver the best quality of experience for DASH services (e.g., with the recently agreed DASH QoE metrics).
3- Update PSS service and architecture requirements accordingly in order to allow QoS bearer establishment based on DASH-specific application layer information (e.g., that contained in the MPD).
3 Proposal
It is proposed that 3GPP SA4 addresses the PCC/QoS support issues discussed above for DASH services as part of the Release 11 activity and works with other related WGs (CT3, SA1 and SA2) in order to receive their inputs on the questions raised above (e.g., through LSs, etc.) and potentially help initiate related efforts within these WGs.
4 References 
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