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[bookmark: _Ref298777854]Introduction
In TR36.933 RAN3 captured the issue of Inaccurate Throughput Prediction for DASH. The issue is described below.
Case 2: Inaccurate throughput prediction for DASH issue
DASH client requests video quality based on downlink throughput prediction. Throughput prediction is based on implementation specific mechanisms. The accuracy of the prediction is dependent from the specific implementation. However, one factor that may affect the prediction is that the DASH client may base the prediction on previous downloads. The DASH client may not have an insight to whether the network conditions have changed, thus the current available throughput may be difficult to predict. Conservative requesting low data rate video segment leads to low video quality and aggressive requesting high data rate video segment leads to more video stalling.

To address this issue RAN3 also added Solution 1 in TR36.933, which is reported here for completeness:

5.4.2.1	Solution 1: PCC-based Solution
In current 3GPP system, PCC-level signalling can already accomplish the communication of network QoS information to the client device (user equipment or UE) and therefore the DASH client can locally (within the UE) obtain the QoS information via internal APIs. The DASH server act as Application, which have knowledge of the application type and of the MPD. 

Following figure 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 content. 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 can extract DASH content information from the MPD, map it into the appropriate attribute-value pairs (AVPs), and provide the AVPs to the policy and charging rules function (PCRF) over the Rx reference point. The PCRF combines the DASH-related 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 the subscriber profile repository (SPR) to form session-level policy decisions and provides those to the PCEF and BBERF. In other words, the PCRF takes the subscriber information into account when setting QoS. Access-specific QoS parameters are then communicated to the UE from PCEF/BBERF. In particular, TS23.401 describes how the UE acquires QoS information during dedicated bearer activation and bearer modification with bearer QoS update. It is also noted in TS23.401 that "The UE may provide EPS Bearer QoS parameters to the application handling the traffic flow. The application usage of the EPS Bearer QoS is implementation dependent."




Figure 5.4.2.1-1: An example policy and charging control (PCC) architecture to deliver QoS for DASH services

It has to be noticed that Solution 1 above is based on system functionalities currently in place. Therefore, rather than a solution it represents the status quo of how the system functions as per current specifications. This is easily understood if looking at TS26.247, where elements of Solution 1 are specified and where an informative annex (Annex I) describes the solution as a possible implementation.
In order to have a clear representation of solutions in TR36.933, which can be reused and correctly interpreted by other groups working on similar issues, it is important that it is clarified that Solution 1 is based on the status quo of current system. 
Proposal: Add clarification text to the description of Solution 1 in section 5.4.2.1 of TR36.933, which clarifies that this solution is based on the status quo of current system specification
Conclusion
In this paper it was explained that Solution 1 in section 5.4.2.1 of TR36.933 is based on the current status quo of the 3GPP system. The paper proposes to clarify this aspect in the TR:
Proposal: Add clarification text to the description of Solution 1 in section 5.4.2.1 of tR36.933, which clarifies that this solution is based on the status quo of current system specification
It is proposed to agree to the TP below.
Text Proposal
-----------------------------------Start of Changes-----------------------------------
5.4.2	Solutions for case 2
5.4.2.1	Solution 1: Status Quo PCC-based Solution
[bookmark: _GoBack]This solution is based on the current specification of the 3GPP system. In current 3GPP system, PCC-level signalling can already accomplish the communication of network QoS information to the client device (user equipment or UE) and therefore the DASH client can locally (within the UE) obtain the QoS information via internal APIs. The DASH server act as Application Function, which have knowledge of the application type and of the MPD. 

Following figure 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 content. 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 can extract DASH content information from the MPD, map it into the appropriate attribute-value pairs (AVPs), and provide the AVPs to the policy and charging rules function (PCRF) over the Rx reference point. TS 26.247 Annex I describes such mapping. The PCRF combines the DASH-related 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 the subscriber profile repository (SPR) to form session-level policy decisions and provides those to the PCEF and BBERF. In other words, the PCRF takes the subscriber information into account when setting QoS. Access-specific QoS parameters are then communicated to the UE from PCEF/BBERF. In particular, TS23.401 describes how the UE acquires QoS information during dedicated bearer activation and bearer modification with bearer QoS update. It is also noted in TS23.401 that "The UE may provide EPS Bearer QoS parameters to the application handling the traffic flow. The application usage of the EPS Bearer QoS is implementation dependent."




Figure 5.4.2.1-1: An example policy and charging control (PCC) architecture to deliver QoS for DASH services
-----------------------------------End of Changes-----------------------------------
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