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Abstract: Based on SA4 LS, this paper proposes an arch assumption and removal of video slice definition and traffic char in Annex.  
1. Introduction
According to the LS from SA4 (S2-2203658/S4-220505), the traffic characteristics in Annex and the definition of video slice may be not complete and applicable to all cases. Therefore, this contribution intends to remove the Annex and definition of video slice, and add abstracted principle into the architecture assumption in the SA2 TR.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-60.
* * * * First change * * * *
[bookmark: _Toc97526896]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
Video Slice: A spatially distinct region of a video frame that is encoded separately from other regions in the same frame.
Editor's note:	The Video Slice definition above needs to be confirmed by SA WG4.
PDU Set: A PDU Set is composed of one or more PDUs carrying the payload of one unit of information generated at the application level (e.g. a frame or video slice for XRM Services), which are of same importance requirement at application layer. All PDUs in a PDU Set are needed by the application layer to use the corresponding unit of information. In some cases, the application layer can still recover parts of the information unit, when some PDUs are missing.
Multi-modal Data: Multi-modal Data is defined to describe the input data from different kinds of devices/sensors or the output data to different kinds of destinations (e.g. one or more UEs) required for the same task or application. Multi-modal Data consists of more than one Single-modal Data, and there is strong dependency among each Single-modal Data. Single-modal Data can be seen as one type of data.
NOTE:	This definition was taken from TR 22.847 [6].
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * Second change * * * *
[bookmark: _Toc97526900][bookmark: _Toc101342064][bookmark: _Toc97526932][bookmark: _Toc101342328]4.1	Architectural Assumptions
-	The architecture, framework and the QoS model as specified in TS 23.501 [2], TS 23.502 [3], and TS 23.503 [4] are regarded as the baseline for this study.
NOTE 1:	The study focuses on using NR as access technology. Specific enhancements to other access types are not required to be studied in this TR (although not prohibited).
-	The functional split in 5GS between UE, RAN and CN remains unchanged, i.e. packet classification of DL packets is performed in CN, and the packet classification of UL packets is performed in UE.
-	XRM services are assumed to use the IP PDU session types (however other PDU types are not excluded).
-	XRM services shall be able to coexist within a PLMN or SNPN with existing services simultaneously
-	XRM services can be between client-server (i.e. UE - application server) and/or peer-to-peer (i.e. between two UEs routed via the 5G CN).
-	Architecture enhancements should support XRM applications and its traffic characteristics. However, media codec mechanisms are not in the scope of this study.
[bookmark: _Hlk96123199][bookmark: _Hlk96123255][bookmark: _Hlk96122807]-	XR and media application data may be encrypted by the client and/or server in some cases and unencrypted in other cases.
[bookmark: _GoBack]-	The traffic characteristics (e.g. Burst periodicity, PDU Set importance and traffic correlation) can vary for different media applications, and may be determined based on agreements between applications and 5GS.
NOTE 2:	It is assumed that the some header information necessary for the identification of PDUs is not encrypted.
* * * * Third change * * * *
Annex A:
Traffic characteristics of XR and media services
[bookmark: _Toc97526933]A.1	Frame and GOP
A video consists of a sequence of consecutive video frames. Each video frame is a picture encoded/compressed using different codec mechanisms (e.g. H.264/H.265/H.266, AV1 or AVS) for efficient storage and transmission. During encoding, the video spatial and temporal redundancy can be removed using, e.g. inter-frame/intra-frame prediction, motion estimation/compensation. Typically, three major frame/picture types can be used during encoding, i.e. I-frame, P-frame and B-frame:
-	I-frame, as an intra-coded picture, is a complete picture and can be encoded and decoded independently, like a JPG image file.
-	P-frame, as a predicted picture, is not a complete frame and only contains the image changes compared to the previous frame. If the reference frame is lost, the P-frame cannot be decoded and displayed.
-	B-frame, as a bidirectional predicted picture, contains the changes between the previous and following reference frames. With more reference frames, the compression ratio can be higher. However, the B-frame can only be decoded when the previous and following reference frames are available.
A Group of Pictures (GOP) includes a collection of successive video frames. The first frame in a GOP is an I-frame. And the following frames can be P-frames or B-frame.
[bookmark: _Toc97526934]A.2	Other traffic characteristics
1)	Periodic and jitter
Data burst of video frame are always periodic with variable packet size. For example, audio frame ususally have a periodicity of 20ms, while video stream can have different frame rate, e.g. 60/90/120 fps. Besides, pose/control packets are always periodic (e.g. 4ms) with fixed packet size. Due to the unpredictable jitter, the packet arrival time might not be exacly periodic, which leads to transmission delay or packet loss. 5GS should take both periodicity and jitter into consideration for XR and media service.
2)	Frame importance
For XR and media service, different types of frame coexist and have different importance. For example, in Group of Picture (GOP), the first I-frame is the most important frame, other P-frames are encoded based on the I-frame. That is, the decoding of P-frames depends on the decoding of I-frame in the same GOP. Therefore, frame importance should be provided to enable 5GS to perform efficient packet dropping, e.g. the non-transmitted part with low importance of GOP will be discarded at the transmitter if the packets with high importance of the GOP have been lost or exceed the delay budget.
3)	PDU set granularity
XR applications impose requirements in terms of PDU sets(e.g. video/audio frame/tile, Application Data Units etc.), rather than in terms of single packets/PDUs. Packets of one PDU set need to be jointly processed for XR traffics. 5G system should be aware of the PDU set in order to improve transmission performance. Basically, the PDU set SN, the packet SN within the PDU set, the total packet number of the PDU set or the last packet indication should be provided to 5G system for each packet.
4)	Traffic correlation
Some advanced XR or media services may include multiple traffic streams such as video, audio, haptic data or sensor data etc. which are called multi-modality communication. Different traffic streams with different QoS parameters are always mapped to different QoS flows. Packets within the same traffic stream with different packet characteristics (e.g. packet importance, frame type, etc.) may also be classified and mapped into different QoS flows. These QoS flows belong to the same XR and media service have strong correlations, which should be coordinated for QoS requirement, packet processing and time synchronization etc.


* * * * End of changes * * * *
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