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5.4.2
Solutions for case 2
5.4.2.1
Solution 1: PCC-based Solution
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, which have knowledge of the application Function,  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."
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Figure 5.4.2.1-1: An example policy and charging control (PCC) architecture to deliver QoS for DASH services

5.4.2.2
Solution 2: Solution of DASH optimisation

In this solution, the RAN provides Predicted bandwidth to the client. The Predicted bandwidth for a specific UE is the throughput estimated to be available at the radio downlink interface in a period of time.
The whole procedure can be found in figure x below:
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Figure 5.4.2.2-1: RAN Assistance Rate Selection
At first, the Client receives the MPD file of requested video from the Server side, which may include more than one rate for a segment.

And then, the Client may report the bandwidth range of the target segment which will help RAN to give UE the predicted bandwidth more accurate.

Finally, the RAN sends the predicted bandwidth to the Client. With the predicted bandwidth, the Client can select the rate of target segment suitably.
5.4.2.3
Solution 3: Solution of DASH optimisation via local breakout

In this solution network assistance information is provided in the form of a recommended media (audio/video) rate. This information is generated by the eNB, which is the node holding the information needed to recommend a media streaming bitrate. 

In this solution the DANE is part of the eNB and therefore it has immediate access to the network assistance information derived from RAN resource monitoring. 

The DANE is able to communicate the network assistance information via existing DASH signalling mechanisms, i.e. via HTTP signalling.

It is FFS if there is any impact due to initial setup of signalling connection between DANE and DASH Client.


The use of a local breakout bearer reduces over the air signalling between the RAN and the UE (hosting the DASH client) and it allows ready consumption of the network assistance information at the DASH client for an optimised QoE.

In order to receive the IP address of the DANE the UE could be configured with a URL pointing at the DANE. The UE could make a DNS lookup for the configured URL and receive an IP address that corresponds to the DANE. 

The media content (i.e. video segments) is sent from the DASH server to the DASH Client upon opportune request of a particular bitrate from the DASH Client to the DASH Server. The request is based on the recommended media rate provided by the DANE to the DASH Client. Examples of the messages that could be exchanged between DANE and DASH Client for the purpose of network assistance information request and response can be found in section 6.4 of TR26.957.

It is FFS whether and how buffer level and video start information may be used by the DANE.
The solution is described in Figure 5.4.2.3-1:
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Figure 5.4.2.3-1: Solution for recommended rate information provisioning via DANE at RAN and Local Breakout UP bearers

5.4.2.4
Evaluation
· Solution 1: PCC-based Solution
This solution works now, and not require any changes to current specification. 

· In case GBR bearer is used, the UE can know the MBR/GBR of the bearer during the bearer establishment procedure.
· In case non-GBR bearer is used, PCC-based mechanism may not adapt quickly to the change to radio condition. The throughput information provided to the UE may not be accurate. 

· Solution 2: RAN Assistance Rate Selection
· In case GBR bearer is used, the UE can know the MBR/GBR of the bearer during the bearer establishment procedure (i.e. Solution 1). There is no need to use this solution. 

· In case non-GBR bearer is used: The eNB schedules the DL packets in TTI level. The eNB can only provide an accurate estimation for the DL throughput in a very short period, i.e. next TTI. Due to the dynamic change of radio condition and UEs entering/leaving the cell, the available throughput for a UE can change very frequently. It may change every TTI. The throughout estimated for next TTI is very likely not the throughput available for next few seconds which the transmission of next video segment will take. It may be true that Solution 2 can provide a “dynamic” throughput estimation, but it is questionable about the accuracy and usefulness of this type of estimation. It is invalid to claim Solution 2 provides more accurate throughput estimation than Solution 1. The issue is actually similar to Solution 1. Please also note that Scheduling is within RAN2 scope. It should be further discussed and determined by RAN2 whether Solution 2 can provide an accurate and useful throughput estimation.
· Solution 3: Solution of DASH optimisation via local breakout
Solution 3 is similar to Solution 2 regarding the eNB provides Predicted bandwidth to the client. In order for DASH Client send the SAND messages to the DANE, the DASH client need to know the IP address of the DANE. One possibility is the DASH client initiates a DNS query with the DASH client’s location, e.g. cell ID. A DNS database is required. A new FQDN is also needed to perform the DNS query. In addition, since the DANE is collocated with the eNB, it may need to be relocated to the target eNB during the HO. 
In a summary, 

· For GBR bearer, the UE can know the MBR/GBR of the bearer during the bearer establishment procedure (i.e. Solution 1). There is no need for Solution 2.

· For non-GBR bearer, all solutions have same issue. Actually, due to the nature of non-GBR bearer, it is not possible for eNB to estimate the throughput available for the next several seconds. 

· Solution 3 need to have a DNS dataset and new FQDN. It may require a mechanism to relocate the DANE from source eNB to target eNB when the UE is handover to target eNB. 
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