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1
Introduction
This contribution analyses the three solutions for DASH optimization captured in TR36.933 ([1]), and proposes a way forward.

2
Detailed analysis

The estimated download rate plays a very important role in DASH. A DASH client may take into consideration available QoS information, e.g. estimated download rate, when requesting representations such that the consumed content bandwidth remains within the limits established by the signalled QoS information. A video representation usually lasts several seconds or even longer.  
The previous meeting agreed two solutions for DASH optimization to address Issue 3 – Case 2.

· 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 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. 

[image: image1.emf]Client RAN Server

Media Presentation Description

MPD: Possible rate 

of target segment x: 

R1, R2, R3

HTTP Get for Segment x (R1)

Rate selection

Predicted BandwidthConfiguration


Figure 1: RAN Assistance Rate Selection

Solution 2 was argued to provide a more “accurate” than Solution 1 ([2]). However, this is invalid.
· 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
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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

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 and Solution 3.
· 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. 
Proposal: capture the above analysis in TR36.933.
3
Summary
This contribution analyzed the solutions for DASH optimization. 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 and Solution 3.

· 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. 

Proposal: capture the above analysis in TR36.933. 
The proposed TP can be found in ([3]).
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