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* * * * First change * * * *
[bookmark: _Toc194068026]2	References
[21]	3GPP TR TS 26.114: "IP Multimedia Subsystem (IMS); Multimedia Telephony; Media handling and interaction".
[x1]	3GPP TS 26.113: "Real-Time Media Communication; Protocols and APIs".

* * * * Second change * * * *
[bookmark: _Toc184121797][bookmark: _Toc194068062][bookmark: _Toc184121800]4.5	RTP header extension for dynamically changing traffic characteristics  	Comment by Razvan Andrei Stoica: Should we shorten this to dynamic traffic characteristics? It is a mouthful to be honest… 	Comment by Rufael Mekuria: This just follows SA2 definition which was actually requested by you to align the terminology ;-)	Comment by Serhan Gül: I wouldn’t mind. I believe the motivation was to align with the SA2 terminology, but I don’t see a loss of meaning if we shorten it.	Comment by Andrei Stoica (Lenovo): Let’s keep as is then, seems this now referenced in other specs from CT as well. 
[bookmark: _Toc184121799][bookmark: _Toc194068063]4.5.1	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 System, e.g., for power saving and efficient radio resource management. 	Comment by Serhan Gül: “5GS network” doesn’t make sense. 5GS includes the access network, core network and UE.	Comment by Andrei Stoica (Lenovo): Agree
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 defined in 3GPP TS 23.501 [12], clause 5.37.10. and currentlyIn this release, the following characteristics are supported in the RTP HE for dynamically changing traffic characteristics:
-	Data Burst Size
-	Time to Next Burst
-	Expedited Transfer Indication
Dynamically changing traffic characteristics marking can be performed by an RTP sender, such as an Application Server, a sender UE that sends media to an RTP receiver, such as anothera UE.
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.5.
[bookmark: _Toc184121801][bookmark: _Toc194068064]4.5.2	One-byte RTP header extension format
The one-byte RTP HE for the marking of dynamically 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     | B |            BSSize               
      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
                      |             TTNB              |
      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

[bookmark: _Toc184121802][bookmark: _Toc194068065]4.5.3	Two-byte RTP Header Extension Format
The two-byte RTP HE for the marking of dynamically 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     | B |      BSSize     
      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
                                      |             TTNB              |
      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

[bookmark: _Toc184121803][bookmark: _Toc194068066]4.5.4	Semantics
The semantics of the fields of the RTP HE for marking dynamically changing traffic characteristics are defined as follows:
-	Reserved [R] (78 bits): This field is reserved for future usage., iIt shall be set to 0 by the RTP sender and shall be ignored by the RTP receiver.
-	Expedited Transfer Indication [B] (1 bit): This field indicates the RTP sender data rate boosting preference for the current PDU. It shall be set to 1 to indicate the preference for expedited transfer. Otherwise, it shall be set to 0.
-	Burst Size [BSSize] (24 bits): The Burst Size indicates the total size of the burst to be transmitted (in bytes (including the overhead of the RTP Header).). If the burst size is not known, it shall be set to 0. 	Comment by Razvan Andrei Stoica: Hope this correction is acceptable… 	Comment by Rufael Mekuria: OK
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 (e.g. multiple frames combined in one burst) 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.
-	Time To Next Burst [TTNB] (16 bits): Indicates the approximate time in tenth of milliseconds to the next burst.  If the time to next burst is not known, it shall be set the reserved value 65535.
NOTE 2: The definition of time to next burst in this context is for further study 
[bookmark: _Toc160650851][bookmark: _Toc184121804][bookmark: _Toc194068067]4.5.5	SDP Signaling	Comment by Rufael Mekuria: In your paper in 26.113 you distinguish based on TTNB data burst and expedited flags, that would imply that some form of SDP signalling is needed but currently all fields are mandatory so not sure how this would be done
An RTP sender capable of sending RTP HE for dynamically changing traffic characteristics shall use the SDP extmap attribute for RTP HE for dynamically changing traffic characteristics in the media description of the RTP stream(s) carrying the RTP HE for dynamically changing traffic characteristics. An RTP receiver that does not support RTP HE for dynamically changing traffic characteristics can ignore that RTP HE when included. The signaling of the RTP HE for dynamically changing traffic characteristics 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 marking shall be set to "urn:3gpp:sa4:5grtp:dynamic-traffic-characteristics:rel-19".	Comment by Serhan Gül: sa4:5rtp part is unnecessay, we don’t have it in the other URNs we defined in 26.522, e.g. urn:3gpp:pdu-set-marking:rel-18 	Comment by Andrei Stoica (Lenovo): I also agree with this… Somebody had a comment in Geneva that we should namespace these better… I think it was Richard and Rufael implemented. In my opinion this is not necessary, 3gpp is sufficient, IANA registration anyways registers the spec number. I am pretty sure many are not aware of the group structure or work items in 3GPP. My preference is to remove this as well.
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:sa4:5grtp: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 whether 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][bookmark: _Toc194068068]4.5.6	Guidelines for signalling dynamically changing traffic characteristics
For data burst dynamic traffic characteristics (e.g., Data Burst Size, Time to Next Burst), iIt is recommended that the first several RTP packets and the last few RTP packets of a data burst contain the dynamically changing traffic characteristics signalling. In addition, some additional RTP packets may contain the RTP HE for dynamically changing traffic characteristics. 	Comment by Razvan Andrei Stoica: First and last relative to what is unclear… (Session, burst)? Let’s clarify!	Comment by Rufael Mekuria: OK, I added the examplp	Comment by Andrei Stoica (Lenovo): This was resolved by the change already. I don’t think characteristic is needed… we mention data burst already. 	Comment by Liangping Ma: This doesn’t work for ETI, which seems to be needed for every packet, per 23.501:
“
If UPF receives the PDRs with the Expedited Transfer Indication, it shall also detect "Expedited Transfer Indication" in the downlink packets (as described in clause 5.37.9 for encrypted traffic, or in RTP Header Extension/transport protocol header as defined in TS 26.522 [179]) to process the DL packets based on one of these two PDRs.
“
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. The RTP HE for dynamically changing traffic characteristics are is consumed by the core network, i.e., the UPF, as defined in 3GPP TS 23.501 [12], clause 5.37.10.	Comment by Serhan Gül: To be less verbose, can we only say “RTP sender”? Also would be consistent with the usage in other places in the TS.	Comment by Razvan Andrei Stoica: The intention here is to specify in 26.113 the RTP sender behavior from a dynamic policy perspective of the RTC system when Expedited Transfer Indication is configured by the Media AF following the Stage-2 design.	Comment by Rufael Mekuria: I don’t see the logic as this is clearly an RTP sender behaviour up to implementation don’t see the use of this addition	Comment by Andrei Stoica (Lenovo): Fine if you don’t want to cross-reference then. 

The logic is that TS 26.113 specifies the RTC endpoint behavior in the context of 5G RTC. This spec is an enabler spec.
When the Expedited Transfer Indication feature is enabled (see TS 26.113 [x1], clause 10.3), RTP packets that are not to be expedited by the network should not be marked by the RTP sender with the RTP HE for dynamically changing traffic characteristics. For the duration that the RTP sender wishes to enable the data rate boosting, it shall mark all RTP packets that are to be expedited by the network with the RTP HE for dynamically changing traffic characteristics, signaling the data rate boosting preference of the RTP sender (see clause 4.5.4).	Comment by Rufael Mekuria: Some concerns on the added overhead, it is a lot of overhead for a 1 bit, what about linking to data bursts, I think this has some issue with the overhead	Comment by Andrei Stoica (Lenovo): Linking to data burst size is a RTP sender decision. You want to specify something in this respect?
 The RTP sender should simultaneously not egress RTP packets alternating Expedited Transfer Indication values. When Expedited Transfer Indication is signalled along with at least one of burst size or time to next burst, it is recommended that the RTP sender marks all RTP packets of a data burst with the same Expedited Transfer Indication value. It is generally recommended for RTP senders to aggregate signalling Expedited Transfer Indication with data burst traffic characteristics (e.g., Data Burst Size and/or Time to Next Burst) when possible to reduce signalling overheads.	Comment by Serhan Gül: I’m unclear about the intended meaning here. From “simultaneously”, I gather that the sender should not egress two RTP packets with different ETI values at the same time. Is that the correct understanding? If so, I don’t think that can happen because packets are always sent one after the other. Also, the note from 23.503 below seems to have the same issue.	Comment by Andrei Stoica (Lenovo): I share same understanding and moreover I think that it is expected of the RTP sender to not alternate ETI = true and ETI = false packets released to lower layers simultaneously.

This has implications for the UL Reflective QoS mechanism and should be avoided, that is what the NOTE in 23.503 is trying to convey	Comment by Rufael Mekuria: Good, I understand there will not always be this link, but from a desing perspective we have to think of linking all these features, otherwise it is better for Expedited transfer to use other signalling such as SDP + a reserved bit in the RTP Header or something like that	Comment by Andrei Stoica (Lenovo): Rufael I understand your concern, but these features are specified as independent to allow apps some freedom. The fact of carrying all together in a single RTP HE  is the design choice we are discussing now. 

I think we all agree that ETI is a user plane indication and dynamically signaled per PDU. So, SDP is out of the question, and using RTP header reserved bits is IETF domain, not 3GPP, and this is a specific 3GPP feature.

That being said, a header extension remains the plausible option (also currently well aligned with Stage-2). This is what we do here. I understand you do not want this to be part of RTP HE for dynamic traffic characteristics because you are concerned with overhead when ETI is used alone, correct? 	Comment by Razvan Andrei Stoica: See NOTE in 23.503 clause 6.1.3.27.9 on core network expectations and assumptions.

“NOTE:	It is assumed that the application does not send DL data packets in the media flow with Expedited Transfer Indication set to FALSE simultaneously with DL data packets in the media flow with Expedited Transfer Indication set to TRUE.“	Comment by Andrei Stoica (Lenovo): Rufael: would this be going for now into the desired direction, if this RTP HE remains fixed as is now?

* * * * End of changes * * * *
 
