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[bookmark: _Toc184121797][bookmark: _Toc184121800]4.X	RTP header extension for dynamically changing traffic characteristics  
[bookmark: _Toc184121799]4.X.1	Description
Data bursts can be present in RTP streams, such as video, audio or other RTP streams quite often, due to the periodic nature of the streams. Determining dynamically changing traffic characteristics regarding data bursts can be beneficial for the 5GS network, e.g., for power saving and efficient radio resource management. 
The RTP HE for Dynamically changing Traffic Characteristics is defined in this clause for marking dynamically changing traffic characteristics at an RTP sender.
The dynamically changing traffic characteristics are in 3GPP TS 23.501 [12], clause 5.37.10 and currently the following characteristics are supported in the RTP HE for Dynamically changing Traffic Characteristics:
· Data Burst Size
· Time to Next Burst
· End of Data Burst
Dynamically changing Traffic Characteristics marking can be performed by an RTP sender, such as an Application Server (e.g., MRF), a sender UE that sends media to an RTP receiver, such as a UE.	Comment by Serhan Gül: This may need to be removed depending on the outcome of S4-250080 which proposes to remove MRF from IMS.
Endpoints that support the RTP HE for Dynamically changing Traffic Characteristics shall support both RTP HE formats (i.e., the one-byte and the two-byte formats) according to RFC 8285 [11].
If the RTP HE for Dynamically changing Traffic Characteristics is the only RTP HE used, the endpoints shall use the 1-byte header format. If other 2-byte RTP HE elements are used in the same RTP stream, then the 2-byte header shall be used, unless the "a=extmap-allow-mixed" is successfully negotiated through SDP offer/answer, as described by RFC 8285 [11].
NOTE:	The headers are not shown with padding as this depends on other prospective extension elements in use, as per RFC 8285 [11] alignment specifications.
The IANA registration information for the RTP HE for RTP HE for Dynamically changing Traffic Characteristics is presented in Annex D.Y.
[bookmark: _Toc184121801]4.X.2	One-byte RTP header extension format
The one-byte RTP HE for the marking of PDU Sets and End of Burstsdynamicall changing traffic characteristics is defined as follows:
       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   | len   |       R  |D|  RR       |           BSSize               
      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
                      |             TTNB              |
      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

[bookmark: _Toc184121802]4.X.3	Two-byte RTP Header Extension Format
The two-byte RTP HE for the marking of PDU Sets and End of Burstsdynamically changing traffic characteristics is defined as follows:
       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       |      len      |       R       |      BSSize    
      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
                                      |             TTNB              |
      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

[bookmark: _Toc184121803]4.X.4	Semantics
The semantics of the fields of the RTP HE for PDU Set markingmarking dynamically changing traffic characteristics are defined as follows:
-	End of Data Burst [D] (1 bit): This field is a flag that shall be set to 1 for the last PDU of a Data Burst. It shall be set to 0 for all other PDUs..
-	Reserved [R] 83 bits): This field is reserved for future usage It shall be set to 0 by the RTP sender and shall be ignored by the RTP receiver.
-	Reserved [RR] 4 bits): This field is reserved for future usage .It shall be set to 0 by the RTP sender and shall be ignored by the RTP receiver.
-	Burst Size [BSSize] (24 bits): The Burst Size indicates the total size of the burst to be transmitted (in bytes). If the burst size is not known it shall be set to 0.
NOTE 1:	If a packager generates all packets of the burst at once, no additional delay is introduced when setting the burst size, as the packets can be marked with the complete burst size. If this is not the case a delay as large as the burst duration could be introduced by marking the entire burst. Therefore, this approach may not be suitable for all types of packagers/encoders, especially those that gradually produce packets additional latency may be introduced if the size is not known in advance.	Comment by Liangping Ma: Any example? An audio frame followed by a video frame?
NOTE 2: How to handle the error in BSSize due to network operations such as NAT46/64 is FFS.
-	Time To Next Burst [TTNB] (16 bits): Indicates the approximate time in milliseconds to the next burst in milliseconds. If the time to next burst is not known, it shall be set to 0.	Comment by Liangping Ma: This is too coarse, because PDCCH skipping duration can be as small as ⅛ of a millisecond. Search for pdcch-SkippingDurationList in TS38.331.	Comment by Liangping Ma: The value 0 is needed to indicate 0 TTNB, e.g., in order to indicate the burst size without delay, as shown in S4aR250023.
NOTE 2: 	Time To Next Burst can only be used by the network as is if the jitter on N6 is negligible in case of DL.	Comment by Liangping Ma: Disagree. UPF can take into account the non-negligible jitter when setting the value in GTP-U header.
Editor's Note: Further details on TTNB semantics are to be provided given progress of Time to Next Burst definition
Editor's Note: Additional fields of this Header Extension (e.g., Expediated transfer indication) are for further study. 	Comment by Liangping Ma: With burst size and TTNB, a properly configured UPF and base station will automatically expedite the scheduling. No need for this.
.

[bookmark: _Toc160650851][bookmark: _Toc184121804]4.X.5	SDP Signaling
An RTP sender capable of sending RTP HE for Dynamically changing Traffic Characteristics shall use the SDP extmap attribute for RTP HE for RTP HE for Dynamically changing Traffic Characteristics in the media description of the RTP stream(s) carrying the RTP HE for RTP HE for Dynamically changing Traffic Characteristics. An RTP receiver that does not support RTP HE for Dynamic Traffic Characteristics can ignore that RTP HE when included. The signaling of the RTP HE for Dynamically Changing Traffic Characteristics RTP HE shall follow the SDP signaling design and the syntax and semantics of the "extmap" attribute as outlined in RFC 8285. The URN for the dynamically changing traffic characteristics PDU Set marking shall be set to "urn:3gpp:dynamic-traffic-characteristics:rel-19".
The ABNF syntax for the extmap attribute for the signaling of RTP HE for Dynamically changing Traffic Characteristics is defined as follows, extending the ABNF in RFC 8285:
extensionname = "urn:3gpp:dynamic-traffic-characteristics:rel-19"
format = "short" / "long"
The extension attributes have the following semantics:
-	format: indicates if the RTP HE for Dynamically changing Traffic Characteristics uses the 1-byte (short) or the 2-byte (long) format. This extension attribute can not be included more than once.
NOTE:	Regardless of whetherif this extension attribute is present or not, the use of long or short format is determined as described by section 4.1.2 of RFC 8285, i.e., based on what format other RTP HEs use in the same RTP session, unless both endpoints announced support for handling mixed format with "a=extmap-allow-mixed" as described by section 6 of RFC 8285 [7].
Below is an example:
	a=extmap:7 dynamic-traffic-characteristics:rel-19 long
[bookmark: _Toc184121805]4.X.6	Guidelines for signalling dynamically changing traffic characteristics
It is recommended that the first several RTP packets and the last few packets contain the dynamically changing traffic characteristics traffic signalling. In addition, some additional RTP packets may contain the RTP HE for dynamically changing traffic characteristics. 
The RTP sender/application may decide on how frequently to add the RTP HE for dynamically changing traffic characterstics based on different factors such as estimated packet losses or other network conditions.

An RTP sender, that is scheduling to send out a group of packets, may calculate the size of the group of the packets, and then add the overhead of adding the RTP headers and then update the packets to include the RTP HE for dynamically changing traffic characteristics.	Comment by Serhan Gül: This part is a bit unclear to me. Is this about the calculation of PDU Set size? If yes, why would this RTP HE be added only after the size (including the other RTP header extensions?) is calculated? 	Comment by Rufael Mekuria: Answer is we need to include the size of the RTP Header extension, burst size I think, but I am fine to remove as well if it makes the text clearerr
The RTP HE for dynamically changing traffic characteristics are consumed by the core network, i.e., the UPF, as defined in 3GPP TS 23.501 [12], clause 5.37.10.
	** CHANGE 2 (all new text)**



D.Y Annex 
The desired extension naming URI:
urn:3gpp:dynamic-traffic-characteristics:rel-19
A formal reference to the publicly available specification:
[TS 26.522]
A short phrase describing the function of the extension:
Marking of dynamically changing traffic characteristics such as burst size and time to next burst
Contact information for the organization or person making the registration:
3GPP Specifications Manager
3gppContact@etsi.org
+33 (0)492944200
