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1 Introduction

One of the important scenarios for HTTP streaming is to support live content. For live streaming, a common time reference must be shared by the client and the server so that the client start data request from an appropriate position in order to tune into the live streaming service.

In SA4 #57 meeting held in Malta, S4-100107 was presented, in which a solution was given for time synchronization between a client and a server. It was agreed that synchronization between the client and server is necessary for live service.
This contribution proposes required text changes for time synchronization between a client and a server. The text changes are based on S4-100185 and marked in relative to the original text.
2 Proposed changes to S4-100185
	First Change


12.x
Time Synchronization between a Client and a Server
For tuning into a live streaming service, the client shall synchronize its time with the server (i.e. figure out the offset between the server time and the client time) in order to retrieve the desired media segments. The time synchronization shall be accomplished before requesting the first media segment (or part thereof) is requested, and may be performed as follows.
In the response to the client's first request, the server shall include the Date and Age HTTP headers. Based on the response, the time at which the response was generated in server time is derived as follows:

tn = tdate + tage
where
tdate is the value of the Date header in the response;
tage is the value of the Age header in the response. If the response was directly from the origin server (i.e. not sent to the client from a cache), the Age header is not present and tage takes value 0; and
tn  is the estimated server time at which the response was generated by the server.

The client can then get an estimation of the client time at which the response was made by the server, by assuming that the absolute time at which the response was generated is equal to the absolute time at which the request was sent out plus the network transmit time of the request (the latter may be ignored). Thus, the time offset between the client clock and the server clock can be figured.
After the initial synchronization, the client may refine the time offset using the above process with subsequent HTTP request/response pairs.

The time synchronization between the client and the server may also be achieved using other means. For example, NTP [r3] or SNTP [r4] may be used for this purpose. 
If both the client and the server have synchronized with a global accurate clock, the above procedure can be ignored.
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