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1. Introduction

This document provides clarifications for the issues discussed in IMTC LS [1] during SA4 #45 about PSS rate adaptation specification [2] and makes recommendations to address the issues. 
The expected outcome of this document is to discuss and agree on the changes for Rel-7 PSS Rate adaptation and to identify the features that should be addressed in Rel-8 PSS. 
2. Rate Adaptation Spec Issues and Clarifications
The sections below address the seven issues listed in [1] the IMTC LS on 3GPP Rate Adaptation. To avoid increasing the length of the document the issues are not repeated here and the reader is referred to [1] for details.
2.1 Contents of Early NADU packets
This issue addresses the case where at the startup of streaming or right after a seek method the PSS server receives NADU packets that do not carry any valuable information because media packets have not been received by the client at the time of NADU reporting. 

Recommendation-1: One method to overcome this corner case is to alter the RTCP APP packet intervals on the client side. However we recommend that RTCP APP packet interval not to be altered since this may impact timeliness of PSS server decisions and could cause misinterpretations. Hence there should be no changes to the client behavior and solutions should be server implementation specific (no action needed). 
Recommendation-2: Section 2.6 of this document discusses a “blackout period” for the server where no rate adaptation is done, which solves the problem discussed here as well (this “blackout” period definition should be reflected in Rel-7).
2.2 Playout-Delay vs. Target-Time  

The Playout-Delay definition in the current spec is not clear and does not account for the decoder and postdecoder buffer delays. 
Recommendation-3: The Playout-Delay should be defined as the time until the actual rendering starts. Hence it should include delays A, B and C as in Figure 1 (this update should be reflected in Rel-7).
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Figure-1 Example client buffer
2.3 Interpretation of ‘undefined’ Playout Delay.  
Recommendation-4: Zero and 0xFFFF should be used for undefined values of Playout Delay (no action needed). 
Recommendation-5: We don’t agree that the value of 0xFFFF or other values would be an accurate representation of rebuffering. For identifying rebuffering delay QoE “Rebuffering Duration” metric should be used as defined 26.234 Section 11.2.2 [2] and this should be clarified in the spec text (this update should be reflected in Rel-7).
2.4 Significant Playout-Delay may go unreported.  
Same as Section 2.2 and 2.3.
2.5 Tracking of Buffering / Re-Buffering Periods.  
Same as Section 2.3.
2.6 Faster than Real-Time Streaming Capability.  
In the current spec there is no assumption whether a PSS server implements faster than real-time streaming (fast start). Even with full and proper signaling notifying a client about faster than real-time streaming and getting the client buffer status accurately in time for server to act on for rate adaptation is a complicated task, may create backward compatibility issues and needs careful design. 
A simple signaling is proposed to initiate discussion for inclusion of fast-start for Rel-8 in Recommendation-6.
Recommendation-6: Figure.2 shows signaling flow for client and server with new RTSP parameters within the 3GPP-Adaptation header to make fast start a smooth experience. To avoid misanalysis of NADU packets due to synchronization issues a “blackout period” for the server is recommended, which is basically the duration where the server does not do any rate adaptation. During the blackout period a PSS server is recommended to ignore NADU packets for the sake of system stability, and to avoid synchronization issues. 
Even if there is no fast startup the PSS server is recommended to implement the blackout period for the duration of initial buffering or target time duration to solve the problems addressed in Section 2.1.

The key point of this recommendation is the definition of the “blackout period”. Additional fields proposed are as follows:

a) The client and the server could notify each other for the support of fast start, with a parameter such as Fast_Start_Enabled within 3GPP-Adaptation header.

b) The client ‘shall’ inform the server about the initial bit-rate available over the link (Section 10.2.1.1 in [2] to be mandated) so that server can use this information together with buffer size and target time to compute the most suitable fast start duration and bitrate.
c) The server should send the ‘fast start duration’ and ‘fast start bitrate’ to the client.
2.7 Rebuffering threshold unknown to server.   

Recommendation-7: Minimum rebuffering threshold should be signaled together with buffer size and target time as suggested in [1]. This parameter should be part of RTSP 3GPP-Adaptation header (this update should be reflected in Rel-7). 
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Figure 2. Rate adaptation fast start support: new parameters and flow example

3. Conclusion

In this document we make 7 recommendations to address the 7 issues discussed in IMTC LS for Rate adaptation [1]. Summary of the recommendations for discussion and agreement are follows:
Recommendation-1: Do not change NADU timing (no action).
Recommendation-2: Use “blackout period” as defined in Recommendation-6 for early NADUs (Rel-7).
Recommendation-3: Redefine Playout-Delay to include decoder and postdecoder buffer delays (Rel-7).
Recommendation-4: Use Zero and 0xFFFF as undefined values for Playout-Delay (no action).
Recommendation-5: For rebuffering use QoE “Rebuffering Duration” metric (Rel-7).
Recommendation-6: Introduce fast start signaling flow (Rel-8).
Recommendation-7: Introduce “Minimum Rebuffering Threshold” with in the 3GPP-Adaptation header (Rel-7).
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