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1 Introduction
Clause 6.2 of [2] describes the use case enabling multiple contribution sources, such as having multiple drones with cameras capturing the same event from different perspectives.

 
 

Time synchronization between the sources and sink is required to enable proper stitching of the content from the different sources. There are multiple types of wallclock systems that can be used for this purpose. Therefore, it is important to be able to negotiate what can be used by sources and the sink.

 

The paper proposes a mechanism to negotiate what wallclock systems are to be used between multiple sources and a sink in a FLUS session.

 

2 Wallclock Systems 

Example of wallclock systems include

· GPS (gps)
· TimeInfo in SIB16 (4gt)
· SystemTimeInfoCDMA2000 in SIB8 (1xt)
· Galileo (gal)
· BeiDou (bds)
· GLONASS (glo)
· NTP (ntp)
· Others
3 Negotiation Mechanism

At instantiation of the FLUS session, negotiate which wallclock system to use between the FLUS Source and Sink, using a new SDP attribute (e.g., a=wallclock) as follows:

· On the FLUS Source side, the wallclock attribute in the SDP Offer includes all wallclock systems that the FLUS Source can refer to when timestamping each media frames.
· On the FLUS Sink side, this attribute in the SDP Answer includes a subset of the wallclock systems in the received SDP Offer that are supported by the FLUS Sink.
 

If needed, the FLUS Sink can synchronize the media from different FLUS Sources even if the FLUS Sources refer to different wallclock systems by converting the timing information to a common time reference.
Example

For example, there are two FLUS Sources. Source 1 supports wallclock gps and 4gt, Source 2 supports wallclock ntp and gal, and the Sink supports gps, ntp. So between Sources 1 and the Sink, the media is timestamped with gps, and between Source 2 and the Sink, the media is timestamped with ntp. The Sink can use a simple conversion to time synchronize the media from both Source 1 and Source 2.

 

4 Dynamic Switching of Wallclock System in Session
It is possible that more than one wallclock system is negotiated for each FLUS Source and Sink pair.  During the session, the wallclock system the FLUS Source refers to might be changed due to the availability (or example, GPS might be ON/OFF), or handover etc… An RTCP Message can be specified to support the FLUS Source indicating which wallclock system is in use.
Since the wallclock information is already sent by the media sender (FLUS Source) in the NTP timestamp field of the RTCP Sender Report, it is proposed that a new 8-bit wallclock-system field also be specified in the RTCP Sender Report with the following values: 
 

	Value
	wallclock-system

	0x01
	GPS (gps)

	0x02
	TimeInfo in SIB16 (4gt)

	0x03
	SystemTimeInfoCDMA2000 in SIB8 (1xt)

	0x04
	Galileo (gal)

	0x05
	BeiDou (bds)

	0x06
	GLONASS (glo)

	0x07
	NTP (ntp)

	…
	For future use


 

Alternatively, the mapping of the values can be done dynamically at session initiation, i.e., the order that the supported wallclock systems are included in the SDP Answer is how the values are assigned for the wallclock-system field starting at 0x01 for the first wallclock system listed in the SDP Answer.
At session initiation, the default wallclock system shall be the first wallclock system included in the SDP Answer.  Whenever the FLUS Source changes wallclock systems, it sends a RTCP SR indicating the new wallclock system.
Where and how to define the new field in the RTCP Sender Report is still being studied (see figure below).
 SR: Sender Report RTCP Packet
 

0                   1                   2                   3
        0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1
       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
header |V=2|P|    RC   |   PT=SR=200   |             length            |
       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
       |                         SSRC of sender                        |
       +=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+
sender |              NTP timestamp, most significant word             |
info   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
       |             NTP timestamp, least significant word             |
       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
       |                         RTP timestamp                         |
       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
       |                     sender's packet count                     |
       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
       |                      sender's octet count                     |
       +=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+
report |                 SSRC_1 (SSRC of first source)                 |
block  +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
  1    | fraction lost |       cumulative number of packets lost       |
       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
       |           extended highest sequence number received           |
       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
       |                      interarrival jitter                      |
       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
       |                         last SR (LSR)                         |
       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
       |                   delay since last SR (DLSR)                  |
       +=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+
report |                 SSRC_2 (SSRC of second source)                |
block  +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
  2    :                               ...                             :
       +=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+
       |                  profile-specific extensions                  |
       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

 

One approach is to define the field in a profile-specific extension (see clause 6.4.1 and 6.4.3 of [1]).  However, this would require specifying a new RTP profile (i.e., RTP/FLUS which is different than RTP/AVP or RTP/AVPF).

Another approach is to define an RTCP APP packet that includes the new field. 
5 Proposal

It is proposed that 3GPP SA4 agree to the following:

1. Support negotiation of one or more wallclock systems between a source and sink
2. Support negotiation of the wallclock system(s) using SDP parameters for IMS-based FLUS sessions
3. Support negotiation of the wallclock system(s) using a HTTP-Restful-based API for non-IMS-based FLUS sessions
4. Support dynamic switching of wallclock systems by the source when multiple systems have been negotiated for the session
4.1. Support specification of a new RTCP SR field wallclock-system)for RTP-based FLUS transport. The details of how to define the field are for further study.
4.2. Support specification of alternative appropriate wallclock-system fields for other transports such as DASH, MMTP, etc…
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