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1 Introduction

The current PSSe solutions for fast content-switching and fast session start up agreed by PSM SWG involve major changes to negotiation protocols prior to the RTSP session establishment. These changes result in some modifications to the QoE metric framework. This contribution proposes the required modifications to the QoE metric framework for PSSe. In particular, it proposes changes to the QoE metric negotiation protocols.
2 Background

S4-070303 [1] presented a  quick background on the PSS Rel-6 QoE metric framework and a summary of  the current solution in PSSe Rel-7 for fast content switching and startup.
3 Motivation for changes to QoE metric negotiation
In Rel-6 PSS spec, QoE negotiations may not increase the overall session setup delay. There are multiple round-trips due to separate SETUP requests/response pairs for each media.  In this case, the QoE metric negotiations may not contribute significantly to the overall session setup delay, because the QoE metric negotiation headers are piggy-backed to the RTSP SETUP request/response pairs. 

In Rel-7 PSS, session setup requires one or two round trips. In this case, QoE metric negotiations could significantly contribute to the session setup time, as complete negotiation may not be feasible within a single round trip time. It was agreed to pipeline the RTSP SETUP requests for various media streams and the aggregate control PLAY request to speed up the PSS channel start up. Similarly to speed up the PSS channel/content switch, new RTSP headers are defined which enable the establishment of a new PSS session without requiring the tear-down of an old RTSP session and the setup of a new RTSP session. 
If QoE negotiation protocols are used without modification, it results in increased session setup times and content switching times. Thus the QoE metric negotiation process must be modified to reflect the new session startup and switching optimizations in PSSe.
4 Modifications to QoE-metric negotiation protocols
(1) If there are common media types between old and new contents, the client shall accept the same QoE metrics in the Switch-Stream header of the PLAY request for the new content, no more negotiation of these parameters is needed. The client or the server may turn off the metrics during the session, if needed. 

(2) For fast session startup, no QoE metric negotiations shall be added before the PLAY request. In one of the pipelined SETUP/PLAY requests, the client shall convey its choice of the supported QoE metrics which it received in the SDP file. This means QoE metric negotiations should not add to any new round trips. The client can only choose from the set of allowed QoE metrics and choose the corresponding parameters from the allowed range (both of which it should have got from the server in the SDP file). The client is not allowed to propose any new metrics nor change the corresponding parameters beyond the allowed range.  
(3) Allow QoE metric negotiation after the PLAY request. For new content with more media streams than in the old content, the QoE metric for the new media type may be negotiated during the session (currently not allowed in Rel-6). The client shall include its choice of the supported QoE metrics in the pipelined SETUP request of the new media or the pipelined aggregate PLAY request of the content. (For new content with fewer media streams than in the old content, no more QoE metric negotiation is needed. To avoid malicious extension of the renegotiation process the client should not send more than N (TBD) amount of consecutive renegotiation requests.
(4) Already negotiated QoE metrics are inherited by the new content. Unless explicitly modified or stopped, the reporting continues at the same rate as for the prior media stream or content. However, when reporting events that happen after the switch is accomplished, the new URLs shall be used instead of the old ones.
The 1st bullet (accepting of already negotiated metrics) is understood as requiring active accepting by the client, whereas the 4th bullet (inheriting) is understood in a way that both client and server know that already negotiated metrics will be further used without requiring active accepting.
5 Example of QoE metric negotiation
In the following example, the client agrees to report all of the QoE parameters supported by the server in the SDP file. However, it cannot report them at the “rate” requested by the server in the SDP file. Hence it proposes some changes to the “rate” characteristic associated with some of the QoE parameters. It indicates these changes in the pipelined PLAY request. The server accepted these changes in the “rate” of reporting. Hence it confirmed its acceptance in the response to PLAY request by echoing the contents of the QoE metric header. In the following example, for easy illustration purpose, the control trackIDs and the associated “rate” of their QoE metrics are highlighted in same color – yellow and blue across all RTSP negotiation steps.

S->C  
RTSP/1.0 200 OK
Cseq: 1
Content-Type: application/sdp
Content-Base: rtsp://example.com/foo/bar/baz.3gp/
Content-Length: 800
Server: PSSR6 Server

v=0
o=- 3268077682 433392265 IN IP4 63.108.142.6
s=QoE Enables Session Description Example
e=support@foo.com
c=IN IP4 0.0.0.0
t=0 0
a=range:npt=0-83.660000
a=3GPP-QoE-Metrics:{Initial_Buffering_Duration|Rebuffering_Duration};rate=End                    a=3GPP-QoE-Metrics:{Content_Switch_Time};rate=Start
a=control:*
m=video 0 RTP/AVP 96
b=AS:28
a=3GPP-QoE-Metrics:{Corruption_Duration|Decoded_Bytes};rate=10;range:npt=0-40
a=control:trackID=3
a=rtpmap:96 MP4V-ES/1000
a=range:npt=0-83.666000
a=fmtp:96profile-level-id=8;config=000001b008000001b50900012000
m=audio 0 RTP/AVP 98
b=AS:13
a=3GPP-QoE-Metrics:{Corruption_Duration};rate=20
a=control:trackID=5
a=rtpmap:98 AMR/8000
a=range:npt=0-83.660000
a=fmtp:98 octet-align=1
a=maxptime:200

C->S 
SETUP rtsp://example.com/foo/bar/baz.3gp/trackID=1 RTSP/1.0
Cseq: 2
………………….
C->S 
SETUP rtsp://example.com/foo/bar/baz.3gp/trackID=2 RTSP/1.0
Cseq: 3
…………………..

C->S 
PLAY rtsp://example.com/foo/bar/baz.3gp RTSP/1.0
Cseq: 4

                            …………………..
3GPP-QoE-Metrics:url=”rtsp://example.com/foo/bar/baz.3gp/trackID=3”;  metrics={Corruption_Duration|Decoded_Bytes};rate=15; Range:npt=0-40, url=”rtsp://example.com/foo/bar/baz.3gp/trackID=5”;                                  metrics={Corruption_Duration}; rate=40; Range:npt=0-40;
url=”rtsp://example.com/foo/bar/baz.3gp”; metrics={Initial_Buffering_Duration|Rebuffering_Duration};rate=End;                                         metrics={Content_Switch_Time};rate=Start;


       S->C
        RTSP/1.0 200 OK

        Cseq: 2

        …………………
S->C
RTSP/1.0 200 OK
Cseq: 3
………………….

S->C
RTSP/1.0 200 OK
Cseq: 4
………………….

3GPP-QoE-Metrics:url=”rtsp://example.com/foo/bar/baz.3gp/trackID=3”;  metrics={Corruption_Duration|Decoded_Bytes};rate=15; Range:npt=0-40, url=”rtsp://example.com/foo/bar/baz.3gp/trackID=5”;                                  metrics={Corruption_Duration}; rate=40; Range:npt=0-40;
url=”rtsp://example.com/foo/bar/baz.3gp”; metrics={Initial_Buffering_Duration|Rebuffering_Duration};rate=End;                                         metrics={Content_Switch_Time};rate=Start;

If the server does not agree to the changes that the client proposed, then it continues the negotiation beyond the PLAY response. 

If the QoE parameters in the PLAY response are identical to the ones proposed by the client in the PLAY request, the client shall stop the negotiation. Otherwise it shall continue the negotiation using the RTSP OPTIONS or RTSP SET_PARAMETER requests until the client and server reach an agreement. Note that QoE metric negotiation is allowed beyond PLAY request/response according to the modifications proposed in this proposal. 
The following example is a continuation of the above example, where the server agrees with the client’s proposal in all metrics and values except the “rate” for Decoded_Bytes. The server proposes to send the Decoded_Bytes at “rate”=5. But the client cannot send them so frequently, hence it sends the maximum rate it supports  (“rate” = 10) in the next round of negotiation. It excludes the already agreed QoE metrics from the negotiation. It re-proposes the new values for the remaining QoE metric using the RTSP OPTIONS request. The server eventually agrees to this value.

S->C
RTSP/1.0 200 OK
Cseq: 4
………………….

3GPP-QoE-Metrics:url=”rtsp://example.com/foo/bar/baz.3gp/trackID=3”;  metrics={Corruption_Duration };rate=15; Range:npt=0-40,                             metrics={Decoded_Bytes };rate=5; Range:npt=0-40, url=”rtsp://example.com/foo/bar/baz.3gp/trackID=5”;                                  metrics={Corruption_Duration}; rate=40; Range:npt=0-40;
url=”rtsp://example.com/foo/bar/baz.3gp”; metrics={Initial_Buffering_Duration|Rebuffering_Duration};rate=End;                                         metrics={Content_Switch_Time};rate=Start;
C->S 
OPTIONS rtsp://example.com/foo/bar/baz.3gp/trackID=5 RTSP/1.0
Cseq: 5
3GPP-QoE-Metrics:url=”rtsp://example.com/foo/bar/baz.3gp/trackID=3”;                               metrics={ Decoded_Bytes };rate=10; Range:npt=0-40,
………………….
  S->C
RTSP/1.0 200 OK
Cseq: 5                                                                                                                                                          3GPP-QoE-Metrics:url=”rtsp://example.com/foo/bar/baz.3gp/trackID=3”;                               metrics={ Decoded_Bytes };rate=10; Range:npt=0-40,

6 Conclusion

It is proposed to include the modifications to QoE metric negotiations as described in section 4 in the PSSe Rel-7 specification. 
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