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1. Background
RTP header extensions, each carrying a single timestamp, have been developed to measure one-way delays. In RFC 6051 [1], two such RTP header extensions are specified, with a 56-bits timestamp and a 64-bit timestamp, respectively. 
There is also the “RTP Header Extension for Absolute Sender Time” RTP header extension [2] that uses only 24 bits, with 6 LSB’s of the ‘integer’ portion and 18 MSB’s of the ‘fractional’ portion. The communication overhead is less than those in RFC 6051. This RTP header extension was developed for WebRTC by Google but has not been registered with IANA. 
It will be beneficial to reuse this RTP header extension in 3GPP. It is recognized that guidelines in RFC 8285 recommend registering an RTP header extension with IANA using a URN-based extension URI. However, the “Absolute Sender Time” header extension as implemented in WebRTC uses an URL (or http) based extension URI. We propose to keep using the URL-based extension URI for potential IANA registration. Additionally, we propose to replicate the definition of the header extension in TS26.522 and put TS26.522 as the “reference” in the IANA registration. This eliminates the risk of using an URL-based extension URI.   
As an alternative, which is not preferable, an URN-based extension URI may be defined.
1.    Proposed changes
In the Clause 2 References, add the following reference:
* * * * 1st change * * * *
[10] RTP Header Extension for Absolute Sender Time                     https://webrtc.googlesource.com/src/+/refs/heads/main/docs/native-code/rtp-hdrext/abs-send-time

[11] IETF RFC 5905, Network Time Protocol Version 4: Protocol and Algorithms Specification, June 2010.  

* * * * End of 1st  change * * * *

In Clause 4, add the following:
* * * * 2nd change * * * *
4.4.3	RTP Header Extension for in-band end-to-end delay measurement
4.4.3.1	Absolute Sender Time RTP header extension
The “RTP Header Extension for Absolute Sender Time” is defined for the one-byte format [10]. We describe it here and then extend it to the two-byte format. 
 4.4.3.2	One-byte RTP Header Extension Format
The RTP header extension element for the RTP packet that carries ony one timestamp T1 is shown below. This is the same as the “RTP Header Extension for Absolute Sender Time” [10].
           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
      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
      |       0xBE    |    0xDE       |           length              |
      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
      |  ID   | L=2   |     Originate Timestamp or T1 (24 bits)       |
      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

4.4.3.3	Two-byte RTP Header Extension Format
The RTP header extension element for the RTP packet that carries one timestamp T1 is shown below.
          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
      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
      |       0x100           |appbits|           length              |
      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
      |  ID           | L=3           | Originate Timestamp or T1    …                          
      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
                      |
      +-+-+-+-+-+-+-+-+

4.4.3.4	Syntax
T1: consists of 24 bits, taken from the 6 LSB bits of the integer part and the 18 MSB bits of the fractional part of the NTP timestamp format defined in RFC 5905 [11].   
4.4.3.4	Semantics
T1: Originate Timestamp. It represents the time when a sender transmits the RTP packet toward the receiver.   
4.4.3.5	SDP signaling
The signaling of the delay measurement RTP header extensions shall follow the SDP signaling design and the syntax and semantics of the "extmap" attribute as outlined in RFC8285.The header extension identifiers shall be registered with IANA. 
For IANA registration, the “reference” field in the registry is 3GPP TS 26.522.
The ABNF syntax for the “extmap” attribute is as follows:
extmap-attr="a=extmap:" header-ext-ID SP http://www.webrtc.org/experiments/rtp-hdrext/abs-send-time [SP format]

header-ext-ID =1*3DIGIT

format = "short"/ "long"

If the format field is absent, the RTP header extension follows the one-byte format, i.e., the “short” format. If the format field is “short”, the RTP header extension follows the one-byte format. If the format field is “long”, the RTP header extension follows the two-byte format. 

NOTE: http://www.webrtc.org/experiments/rtp-hdrext/abs-send-time is the extension URI and is currently implemented in WebRTC. This extension URI, instead of URN-based ones, allows for support from WebRTC without any change to the WebRTC implementation.

NOTE: Google gave a written permission to register the RTP header extension with IANA. The “reference” entry in the IANA registry will be “3GPP TS 26.522 [v18.x.x.x]”.  


* * * * End of 2nd change * * * *
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