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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 HTTP-based streaming and download (HSD) services (including DASH and HTTP-based progressive download). If necessary, new QoS delivery and service adaptation methods should be devised targeting specifically for HSD-based multimedia 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 and procedures [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 HSD services has clear implications for 3GPP PCC specifications. 
In SA4#64, discussions were held on some of the potential gaps in the current PCC architecture and procedures to enable QoS support for HSD services, which resulted in a liaison statement sent from SA4 to CT3 and SA2 on this matter. Prior to SA4#65, responses were received from these WGs, indicating that while no HSD-specific modifications to the PCC architecture defined in [3] are expected (SA2’s response), the AVP/QoS mapping procedures defined in [5] based on SDP information can be extended to also cover application-specific attributes for HSD services (CT3’s response). In light of the responses received from these WGs prior to SA4#65, this contribution recommends future actions to be taken by SA4 in order to further investigate this matter. 
2 Details on PCC Implications of HSD Services
Fig. 1 depicts an example PCC architecture delivering end-to-end QoS support for HSD services with the capability to interpret the media presentation description (MPD) in order to gain information on the application-layer parameters for HSD. 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 HSD 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 HSD-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. According to the current HSD specification 3GPP TS 26.247, the key MPD attributes and elements to be used for deriving the AVP/QoS mapping rules may be retrieved by the operator network (e.g., server hosting the AF) by triggering of QoE reporting mechanisms from PSS clients supporting this feature. Other methods for gathering MPD attributes and elements in the AF server may also be utilized.
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Fig. 1 – An example policy and charging control (PCC) architecture to deliver QoS for DASH services.

For IMS-based HSD services, the AF is hosted by P-CSCF, and hence any necessary AVP/QoS mapping rules based on HSD-specific application-layer attributes and elements should be enabled at the P-CSCF. In this case, session negotiation mechanisms via SIP/SDP are available through the use of HTTP/SIP adapter as specified in TS 26.237 [7], and further guidelines on deriving SDP parameters based on MPD attributes and elements are also provided in TS 26.237. Hence existing mapping rules in TS 29.213 for deriving AVP/QoS parameters based on the SDP would be applicable for IMS-based HSD services and would be performed by P-CSCF.

3 Proposal
It is proposed to send CT3 a reply LS (and cc SA2) requesting the following items:

1- To be included in as an Annex in TS 26.247, ask CT3 to work with SA4 towards creating a mapping rule to derive target QoS parameters based on the MPD attributes and elements, similar to the SDP mapping rule provided in Table J.1 of Annex J in TS 26.234 for RTSP-based streaming services. Relevant MPD parameters to be considered for the QoS mapping are provided in TS 26.247 and may include one or more of the following attributes and elements (defined at representation or sub-representation levels): @bandwidth, @qualityRanking, @width, @height, @mimeType, and @codecs. 
2- In addition, ask CT3 to make any necessary updates to TS 29.213 in order to include mapping rules for the AF or PCRF to interpret the HSD-specific application-layer information (e.g., that contained in the MPD) and derive AVPs to be delivered over the Rx reference point and associated target IP/access network QoS parameters based on MPD attributes and elements. 
4 References 
[1] 3GPP TS 26.234: "Transparent end-to-end packet switched streaming service (PSS); Protocols and codecs".

[2] 3GPP TS 26.247: "Transparent end-to-end Packet-switched Streaming Service (PSS); Progressive Download and Dynamic Adaptive Streaming over HTTP (3GP-DASH).

[3] 3GPP TS 23.203: “Policy and Charging Control Architecture”.
[4] 3GPP TS 23.207: “End-to-End Quality of Service (QoS) Concept and Architecture”.
[5] 3GPP TS 29.213:  “Policy and charging control signalling flows and Quality of Service (QoS) parameter mapping” 
[6] 3GPP TS 29.214:  “Policy and charging control over Rx reference point” 
[7] 3GPP TS 26.237: “IP Multimedia Subsystem (IMS) based Packet Switch Streaming (PSS) and Multimedia Broadcast/Multicast Service (MBMS) User Service; Protocols”
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