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[bookmark: _Hlk526665839]Abstract of the contribution: This paper updates solution 14 for the key issue “PDU Set integrated packet handling” for inclusion in TR 23.700-60.
Discussion
The following updates are proposed for Solution #14.
· Clarify PDU Set vs PDU Family - A PDU may be classified as belonging to a PDU Set in one or more PDU Families. For example, a PDU may be classified as belonging to a “Temporal Base Layer” PDU Set in the PDU Family = “Temporal Layer”. In addition the same PDU may be classified as belonging to a “I-Frame” PDU Set in the PDU Family “Frame/Slice Type”.  

· Clarify that the NG-RAN is not aware of media related details. The NG-RAN is aware of:
1. From the GTP-U header: that a PDU is a member of a PDU Set in one or more Families, the PDU Set sequence/instance number in the family and the dependency on other PDU sets within the family. 
2. From policy: the incremental treatment provided to a PDU according to its membership in one or more PDU sets, for example, as shown in Table 6.12.3.3-1. 
· Add per-PDU Set PER, PDB and Validity Time as QoS parameters
· Add PDU Set Start/End flags for Slice/Frame PDU Family to facilitate power savings between frames in the RAN
· Remove GOP PDU Set Family to simplify the solution
· Provide a high level procedure
· Address and Resolve ENs and general clean-up

Proposal
It is proposed to update solution #14 in TR 23.700-60.

*** Start of changes ***
[bookmark: _Toc101526163]6.14	Solution #14: PDU Set integrated packet handling
[bookmark: _Toc101526164]6.14.1	Introduction
To support PDU Set integrated packet handling, this solution proposes the decomposition and mapping of functionality show in Figure 6.14.1-1. As specified in clause 4.2, the solution builds on the Release 17 5G System architecture, including existing signalling for PCC Rules, QoS Profile, and QoS Flow Level QoS parameters (see clause 6.2.5.1.1.4 of TS 23.501 [2]).
This solution assumes the following definition:
-	Media Unit Identification. Media Unit Identification detectsdetermines media specific properties of a packets according to the PDU FamilysFamilies to which it belongs. Media Unit Identification may utilize techniques such as DPI, and examination of RTP headers to determine the media units associated with a packet. Media Unit Identification may be provided performed at the UE (for uplink), or the UPF (for downlink) or by functions external to the UE and UPF that are out-of-scope for 3GPP. Media Unit identification may be implemented differently in the UE and UPF. At the UE it may be integrated with functionality described by SA4 in TR 29.998 [26] (e.g. for 5G STAR UE or EDGAR UE). Information needed to detect the Media Units is configured on the SMF/UPF, or in the case of RTP headers, the AF may provide information regarding the RTP header to be detected. When RTP is not used, media unit detection may not be possible for encrypted traffic.
Editor's note:	It is FFS whether Media Unit Identification can be performed as described in case of HTTPS-based XR traffic.
-	Packet Classification. Packet Classification uses Media Unit identification information to associate packets with a PDU Set in one or more the PDU Familiesys to which they belong. Classification captures media layer attributes that can impact QoS treatment. This may include dependence of packet treatment on the successful handling other packets (e.g. treatment of a packet carrying a P-Frame fragment is dependent on the successful handling of packets carrying an I-Frame fragments) or treatment of a packet carrying an enhancement layer is dependent on the successful handling of packets carrying a base layer). Classification is conveyed from the UPF to the NG-RAN via markings added to a GTP-U header extension, and hence 3GPP standardization of classification is required.
	In addition, optionally, assistance information describing media and traffic characteristics not required per-packet such as RTP header type (for media where an RTP header is used), number of temporal and spatial media layers, Group of Pictures (GOP) structure, temporal and spatialspecial layer periodicities and exact inter-dependencies, etc. may be separately provided by an AF or configured in the 5GS.
-	Enhanced QoS Policy - In the 5GS, how packets are treated is based on QoS policy determined at the PCF. While packet classification markings indicate PDU Family Set associations and media unit properties (for example, indicating that the packet carries a fragment of an I-Frame from a spatial enhancement layer that is dependent on a base layer for an H.26x video stream) they do not specify how the packet is treated in the 5GS. To align with the current 5GS QoS framework, QoS policy is can be enhanced to provide PDU SetFamily granularity QoS information indicating how packets should be treated. The enhanced policy information is sent to the SMF in a PCC rule and sent to the NG-RAN and, UE and UPF using existing mechanisms as shown in figure 6.14.1-1. 
Enhanced policy sent from the SMF to the NG-RAN (via the QoS Profile) and/or UE may comprise of the following:
1 Changes to the QoS Flow Priority Level according to the classification of a PDU as belonging to a PDU Set in one or more PDU Families (see example in Table 2 of clause 6.14.2.2) 
2 Changes to QoS Flow PER according to the classification of a PDU as belonging to a PDU Set in one or more PDU Families
3 Changes to QoS Flow PDB according to the classification of a PDU as belonging to a PDU Set in one or more PDU Families
4 PDU Set Validity Time, which indicates for each PDU set type, the maximum delay for a given PDU Set instance to be delivered to the recipient. Beyond the validity time, the PDU Set instance is not considered valid, and thus all packets of the PDU Set that were not transmitted can be discarded at the RAN. The PDU Set Validity Time defines an upper bound time limit that the combined set of packets in a PDU Set instance may be delayed between the UE and the N6 termination point at the UPF.
Note for example that for an I-Frame PDU set, the Validity Time may take into account the usefulness of I-Frames for subsequent P-Frame decoding, which may occur at a later time than is required to render the I-Frame. Similar scenarios apply for PDU Sets in the Temporal and Spatial Layer PDU Families where an Enhancement Layer PDU Set may be dependent on a Base Layer PDU Set. When there is one packet in the PDU Set, the Validity Time may be greater than the PDB to reflect the usefulness of the PDU Set for this purpose.
Note: Neither the RAN nor UE are aware of media layer details. RAN behavior to enforce policy is up to RAN WGs. The details of UE behavior is up to UE implementation.
Editor's note:	how SMF knows the UE/NG-RAN supports the PDU Family, so the SMF signals the PDU Family level QoS to the UE and QoS profile with PDU Family to NG-RAN is FFS.
Editor's note:	It is FFS what information is included in the PDU Family QoS Policy (from PCF to SMF).
Editor's note:	It is FFS what information is included in the PDU Family level QoS Parameters (from SMF to UPF) information.
Editor's note:	It is FFS what information is included in the QoS Profile with PDU Family Granularity (from SMF to NG-RAN).
-	Policy Enforcement -– PDU Set Family level packet treatment in the NG-RAN and UE is achieved by matching  all PDU Set Family packet classification markings with the enhanced QoS policy information provided in the QoS Profile and PDU SetFamily Level QoS parameters.


Figure 6.14.1-1: 5GS Support for PDU Family integrated packet handling
[bookmark: _Toc101526165]6.14.2	Functional Description
[bookmark: _Toc101526166]6.14.2.1	PDU Familieys and Packet Classification
As described in the KI, a "group of packets (that) belongs to a same PDU SetFamily will be handled in an integrated manner". In media streams, groups of packets handled in an integrated manner occur at different levels. These levels include:
	- Level 1 PDU Family- Media Frame or Media Frame Slice: Packets that comprise fragments of a media frame (e.g. an I-Frame/Slice or a P-Frame/Slice where a Slice is an independently encoded region of a Frame and is also the minimum media unit of transmission over the network) may be handled in an integrated manner since, for example only by sending all packets of a frame or a frame slice can the frame/slice be successfully decoded. Hence the set of PDUs that comprise a specific Media Frame or Media Frame Slice should be considered a PDU Set in the Media Frame or Media Frame Slice PDU Family. Differentiated QoS handling may be provided for PDUs that are members of different PDU Sets in this Familys based on their type (e.g. a packet that is a member of an I-Frame type PDU Set is given precedencprioritye over a packet that is a member of a P-Frame PDU Settype).
	Level 2 PDU Family- Media Frame Set or Media Frame Slice Set: Packets that comprise a set of media frames (e.g. an I-Frame and associated P-Frames that constitute a Group of Pictures (GOP, a repeating pattern of frames that have dependencies on each other)) may be handled in an integrated manner. For example, packets that comprise an I-Frame must be successfully sent for associated P-Frame packets to be of value to the decoder.
	- Level 23 to Level N PDU Family - Additional Media Frame Sets: Groups of packets can comprise higher level Media Units that are processed in an integrated manner (as a PDU SetFamily), particularly for scalable / layered media. For example, packets that comprise a temporal base layer may be processed in an integrated manner and hence be members of a Temporal Base Layer PDU Set in the Temporal Layer Family while different packets that comprise a temporal enhancement layer-1 may be considered as members of a Temporal Enhancement Layer-1 PDU Set in the same PDU Family. Similarly packets that comprise a spatial base layer may be processed in an integrated manner and hence be members of a Spatial Base Layer PDU Set in the Spatial Layer Family while different packets that comprise a spatial enhancement layer-1 may be considered as members of a Spatial Enhancement Layer-1 PDU Set in that same PDU Family or a temporal enhancement layer may be processed in an integrated manner (as a PDU Family). Similarly spatial base vs enhancement layers may comprise PDU Familys. In addition to having different layers, a video frame may further be divided into tiles that represent different regions of the overall wide (e.g. full 360 degree) view, where tiles belonging to or close to the current user viewport may be sent with a different quality than the other tiles. Additional PDU Families may be considered for this type of media. Differentiated QoS handling may be provided to PDU Familys based on their Media Frame Set information (e.g. base layer is given precedence over enhancement layers, viewport tiles are given precedence over non-viewport tiles or the two have different QoS profiles altogether).
- Level N+1 PDU Family- Application Type / Media Stream / Sub-Flow - 5GS QoS Flows can carry multiple application flow instances of the same type (e.g. two H.26x video streams) as well as application flow instances of different types (e.g. H.26x video and AAC Audio). To distinguish between these application flows within a QoS Flow, pPackets associated with andistinct application instance flows sent on the same QoS flow may comprise a PDU Set in the Application Type / Media Stream /Sub-Flow PDU Family. that should be handled in an integrated manner. Furthermore, configuration of Lower Levels may be a function of Application Type. Differentiated QoS handling may be provided to PDUs according to the Application Type / Media Stream / Sub-Flow PDU Set to which they belong  Familys based on their application type information (e.g. audio takes precedencehas higher priority than over video) or audio and video have different QoS profile altogether). Alternatively application flow instances (which may be identified via classification) may be mapped to separate QoS Flows, in which case Application Type QoS differentiation can be provided by existing QoS.
A PDU may be classified as belonging to a PDU Set in just one PDU Family (e.g. an I-Frame PDU Set in a Media Frame/Slice Family), or as belonging to a PDU Set in each of several PDU Families (particularly for scalable/layered media). 
A GTP-U extension header field is defined for each PDU Family. Note that since an individual PDU may be a member of multiple PDU Families, a field for each may be included in the extension header. Proposed PDU Families are:
1. Frame /Slice
2. Temporal Layer
3. Spatial Layer
4. Application / Media Stream / Sub-Flow
For each PDU Family / GTP-U field, sub-fields contain the following information:
-	The PDU Set Type
-	A rolling counter to sequentially number each PDU Set instance within a PDU Family (one counter for all PDU Sets within the PDU Family)
-	Dependency, which is the rolling-counter value previously assigned to the PDU Set instance on which the PDU Set is dependent. 
In addition a sub-field with a PDU Set Start / End Indicator is provided for the Frame / Slice PDU family so the RAN can take advantage of time between frames for power saving.
The rolling counter distinguishes between PDUs belonging to two instances of the same PDU Set Type (e.g., two sequential P-Frames) and is used to indicate dependency of a PDU Set instance on another PDU Set Instance (e.g. a P-Frame’s dependency on a specific I-Frame instance, or an enhancement Layer’s dependency on a specific base layer instance). 
For example, for Packets classified in PDU Family #1 (Media Frame/Slice), all packets carrying fragments of a particular I-Frame instance may be assigned a rolling counter value=3. Packets carrying P-Frames that are dependent on that I-Frame instance would have "3" indicated in their "Dependency" field. In another example, for packets classified in PDU Family #2 (Temporal Layer), all packets carrying fragments of a particular Temporal Base Layer instance may be assigned a rolling counter value=7. Packets carrying Temporal Enhancement Layers that are dependent on that base layer instance would have "7" indicated in their "Dependency" field.
This solution, we assume that pPackets can belong to a PDU Set in one or more of the PDU Familiesys as described above. The Media TypePDU Set Types represented at each level areis defined via configuration. For example, for H.26x video one may have levels, and Media TypesPDU Families and PDU Set Types defined as:
	Level 1: PDU Family #1 = Media Frame/Slice, with Media PDU Set Types.
	-	Not Assigned
	-	Independent or Random-access Frame or Slice ("I-Frame")
	-	Referenced Frame or Slice ("P-Frame" with forward references)
	-	Non-referenced Frame or Slice ("P-Frame" with no forward references)
	……
	Level 2: PDU Family #2 = Set of Media Frames, with Media Types
	Not Assigned
	Group of Pictures (GOP)
	……
	Level 23: PDU Family #23 = Temporal Media Layers, with Media PDU Set Types
	-	Not Assigned
	-	Base Layer
	-	Enhancement Layer 1
	-	Enhancement Layer 2
	….
	Level 34: PDU Family #4 = Spatial Media Layers, with Media PDU Set Types
	-	Not Assigned
	-	Base Layer
	-	Enhancement Layer 1
	-	Enhancement Layer 2
	….
	Level 45: PDU Family #45 = Application / Media Stream / Sub-Flow, with Media PDU Set Types
	-	Not Assigned
	-	H.26x video
	-	AAC Audio
-	……
In the UPF, PDU-Set Values for the “PDU Set Type” portion of the GTP-U extension header for each PDU Family field and an example packet marking is shown in Table 6.14.2.1-1.s convey the results of packet classification to the NG-RAN . Note that an individual packet may be a member of multiple PDU Familys. A For example, a packet from an H.264 video flow identified as carrying an I-Frame fragment  for a GOP in Temporal Enhancement Layer 2 and a Spatial Base layer would be marked in the “PDU Set Type” GTP-U header sub-fieldss defined for the levels as shown in the 4th column of the tTable. 1:
Editor's note:	The solution should describe the GTP-U header fields that allow Media Unit identification and packet classification more clearly.
Table 6.14.2.1-1: Example PDU Set Type GTP-U Extension Header with PDU Family Classification Marking for a Packet
	Field NumberLevel
	Field Name in GTP-U Extension Header
	Example Assigned PDU SetMedia Types
(values and definition)
	Example Packet Marking
(Media TypePDU Set indicationType)
	Interpretation of Example PDU SetPacket Type

	1
	PDU Family #1
(Media Frame / Slice)
	0 = Not Assigned
1 = Random-access (I) frame
2 = Referenced (P) frame
3 = Non-referenced (P) frame
	1
	Random-access (I) Frame

	2
	PDU Family #2
(Set of Media Frames)
	0 = Not Assigned
1 = Group of Pictures
	1
	GOP

	23
	PDU Family #23
	Temporal Layers:
0 = Not Assigned
1 = Base Layer
2 = Enhancement Layer 1
3 = Enhancement Layer 2
	3
	Temporal Enhancement Layer #2

	34
	PDU Family #34
	Spatial Layers:
0 = Not Assigned
1- Base Layer
2 -Enhancement Layer 1
3 - Enhancement Layer 2
	1
	Spatial Base Layer

	45
	PDU Family #45
	Application / Media Stream / Sub-Flow:
0 = Not Assigned
1= H.264 video
2= AAC Audio
	1
	H.264 Video



This structure provides flexibility for cases where Media Unit Identification is available for only a sub-set of PDU Familiescan only provide a sub-set of attributes. For example, if Media Detection can only distinguish packets associated an I-Frame and a P-Frame, or alternatively as associated with a base layer andfrom those associated with an enhancement layer, the UPF/UE may classify and mark those Ppackets accordingly and leave the other fields "not assigned". Policy that differentiates packet handling of, for example of packets associated with a "base layer" vs "enhancement layer" packets may then be applied even if for example the frame-type / slice remains unidentified.
Note the description above relies on H.26x video as an example. However, the solution is generic and can be applied for other Media Types by assigning alternative definitions for PDU Familieys at the PCF and UPF/UE.
To distinguish between packets carrying different instances of the same Media Type (e.g. two sequential P-Frames) and to indicate dependency of a Media Type instance on another Media Type Instance (e.g. a P-Frame dependent on a specific I-Frame, or an enhancement Layer dependent on a specific base layer), two additional classification parameters are included for each PDU Family to which a packet is associated:
-	A rolling counter to sequentially number each instance of a Media Type within a PDU Family (one counter for all Media Types within the PDU Family).
-	Dependency, which is the rolling-counter number assigned to the Media Type instance on which the frame is dependent.
For example:
For Packets classified in PDU Family #1, all packets carrying fragments of a particular I-Frame instance may be assigned a rolling counter value=3. Packets carrying P-Frames that are dependent on that I-Frame instance would have "3" indicated in their "Dependency" field.
For Packets classified in PDU Family #3, all packets carrying fragments of a particular Temporal Base Layer instance may be assigned a rolling counter value=7. Packets carrying Temporal Enhancement Layers that are dependent on that base layer instance would have "7" indicated in their "Dependency" field.
The resultant, complete generic (applicable for all media) classification header markings for each packet would be as shown in figure 6.14.2.1-2.


Figure 6.14.2.1-2: GTP-U Generic Packet Classification HeaderPDU Set Type
 (e.g, 1 =
 I-Frame)
Instance
(e.g = 1)
Dependence 
(e.g.= 0 - no dependence)
PDU Set Type (e.g.: 2=Spatial Enhancement  Layer 1)
Instance 
(e.g.:= 9)
Dependence = 5
(Dependent on Spatial Base Layer assigned Instance =5
PDU Set Type
(e.g., 1= Temporal Enhancement Layer 1)
Instance 
(e.g:.= 7)
Dependence = 3
(Dependent on Temporal Base Layer assigned Instance =3)
PDU Set Start / End Flags
PDU Set Type
(e.g.:1 =  
H-264 video)
Instance
(e.g.: = 1)
Dependence
(e.g.=0  - no dependence)
PDU Family #1 (Frame/Slice)
PDU Family #2 Temporal Layer
PDU Family #3 (Spatial Layer)
PDU Family #4 (Application Media-Stream/ Sub-flow)


An example header for packet Example entries are shown in parentheses in each sub-field in the figure. The markings are for a PDU carrying an I-Frame for Temporal Enhancement Layer #1 and Spatial Enhancement Layer #1 of an H.264 video stream is shown in Figure 6.14.2.1-3. Here both enhancement layers are dependent on base layer instances as indicated by the Level 23 and Level 34 dependency fields.


Figure 6.14.2.1-3: Packet Classification Header Markings for a packet carrying H.264 video
[bookmark: _Toc101526167]6.14.2.2	Policy for PDU Familieys
Packets are classified according to the PDU Sets in PDU Familieys to which they belong so differentiated QoS that considers PDU Family and PDU Set classification importance can be applied according to policy provisioned on the SMF or conveyed from the PCF. As per clause 5.7.3 of TS 23.501 [2], currently Priority Level indicates a priority in scheduling resources among QoS Flows. PER and PDB are also assigned per QoS Flow. In this solution it is assumed that each QoS Flow is still assigned a pre-configured or standardized Priority Level, PER and PDB as in standardized 5QI characteristics table (see clause 5.7.4 of TS 23.501 [2]), or a priority level, PER or PDB for the QoS Flow is signalled over NGAP. This is the Reference Priority level, PER and PDB for all the packets within the QoS Flow.
To vary Ppriority Level, PER and PDB  according to how a packet is classified, a per-packet adjustment to the Reference Priority Level can be determined according to new Priority LevelParameter adjustment information provided in QoS information that is pre-configured, associated with a standardized 5QI or sent from the PCF to the NG-RAN, SMF/UPF and/or UE. The Priority LevelParameter adjustment information contains per PDU Family/PDU Set Type adjustments to the Reference PriorityParameter  Levels. For each PDU Family and PDU Set type to which a packet belongs, the Priority LevelParameter Adjustment information provides a value that is added to the Reference ParameterPriority. The resultant sum for all adjustments to the Reference Priority determines the priority of the packet.
To illustrate using the Priority Level QoS parameter, as per Table 5.7.4-1 of TS 23.501 [2], a standardized 5QI=89 (Visual content for cloud/edge/split rendering) with a default (Reference) Priority=25 could be selected to transport H.26x video. The priority level adjustment information provided to the NG-RAN corresponding to the packet classification illustrated in Table 6.14.2.1-11 could be as shown in Table 6.14.2-22 (note a reduced priority level means higher priority).
Packets received at the NG-RAN with classification GTP-U markings as described above in clause 6.14.2.1 would have their reference parameterspriority adjusted according to the PDU Family and Media PDU Set Type to which they are associated. For instance, if the reference Priority Level is 25, packets classified as belonging to PDU Set Type #1 (I-Frame) in PDU Family #1 (Media Frame / Slice) would have their priority level decreased by "2"
Table 6.14.2-2: Priority Level Adjustment Information for H.26x Video for PDU Sets shown in Table 6.14.2.1-1
	
	PDU Family #1
(Frame Type)
	PDU Family #23
(Media Layer 1)
	PDU Family #34
(Media Layer 2)
	PDU Family #54 (Application Type)

	Media PDU Set Type #0 (not assigned)
	0
	0
	0
	0

	Media PDU Set Type #1
	-2
	-2
	-1
	+1

	Media PDU Set Type #2
	+2
	0
	+1
	-1

	Media PDU Set Type #3
	
	+1
	+2
	

	Media PDU Set Type #4
	
	
	
	



To further illustrate, as indicated by the Table 2 entries highlighted in red, the QoS Flow Reference Priority Level=25 would be decreased by 2 if the packet carries an I-Frame (PDU Family #1, Media Type #1), increased by 1 if the packet carries a Temporal Enhancement Layer 2 (PDU Family #2, Type #3), decreased by 1 if it is in the base Spatial Layer (PDU Family #4, Type #1), and increased by 1 because it is an H.264 video application (PDU Family #5, Type #1) so the resultant priority for the example packet is 24.
Similar tables may provide adjustments to the reference level for PER and PDB. Theseis tables would be provided to the UPF, NG-RAN, and/or UE, for example to the NG-RAN in an expanded QoS Profile so the UPF, RAN, and/or UE can treat packets with corresponding classification markings with the appropriate priority.
In addition, for each PDU Set Type in each PDU Family, a PDU Set Validity Time as described in clause 6.14.1 may be provided. The PDU Set Validity Time may be used by the NG-RAN to decide whether to transmit or drop the PDUs of a PDU Set instance.
Additional QoS differentiation may be provided with additional policy information similar to Table 6.14.2.1-12 for other QoS AttributesParameters. For example, ARP may be varied depending on whether a packet belongs to a base vs an enhancement layer.
[bookmark: _Toc101526168]6.14.3	Procedures
To be completed.
6.14.3.1 PDU Set integrated packet handling
A high level procedure of PDU Set integrated packet handling is shown in Figure 6.14.3.1-1.



Figure 6.14.3.1-1: High-level Procedure of PDU Set integrated packet handling
As shown in Figure 6.14.3.1-1, a schematic diagram of the modification process of the PDU session for the XR service is given. The process includes the following steps:
0.	The UE establishes a PDU Session as defined in clause 4.3.2.2.1 of TS 23.502 [3] for a given DNN/S-NSSAI.
1.	Optionally, as defined in clause 4.15.6.6 of TS 23.502, the AF may invoke the Nnef_AFsessionWithQoS_Create request to set up an AF session with required QoS. In the step 1, the AF may send the following information to PCF:
a) Flow description of the target media service data flows for PDU Set handling. 
b) Assistance information describing media and media characteristics such as Burst periodicity, number of temporal and spatial media layers and their periodicities and dependencies, and Media Detection Rules that specify the RTP header type (for media where RTP header is used).
c) The PDU Set level packet handling/treatment requirements. The PDU Set level packet handling/treatment requirements are optional and may include e.g. PDU Set Level Priority, PDB and PER.
2. 	PCF may initiate the PDU Session modification procedure as defined in clause 4.3.3.2 of TS 23.502 [3]. The PCF generates appropriate PCC rules based on configuration and the information from AF if supplied in step 1,. The PDU Set/PDU Family level packet handling/treatment requirements may be considered during the PCC rule generation. The PCC rules may also include the detection rules of service data flow, PDU Set level packet handling/treatment policy and PDU Set Media Detection and Classification rules. The PCF sends the PCC rules to SMF. 
3.	SMF generates the QoS profiles and N4 rules based on the PCC rules from PCF, which may include the packet handling/treatment policy. SMF sends the N4 rules to UPF, which may include the Media Detection and Classification rules for PDU Set(s) in one or more PDU Families. The SMF also sends the QoS profiles to the RAN node via AMF, instructing the RAN to perform PDU Set integrated QoS handling and Media Detection and Classification rules and PDU Set level parameters to the UE
4.	Based on received N4 rules or local configuration on the UPF, the UPF identifies media units associated with a downlink PDU, classifies the PDU according to the QoS Flows and PDU Set(s) to which it belongs and marks PDU Set info in the GTP-U layer header in the DL packets, including for each PDU Family, the QoS Flow ID, PDU Set ID (e.g. P-Frame), the instance of the PDU Set (e.g. frame instance number), and optionally a PDU Start/End flag and the instance number of a PDU Set on which this PDU Set instance depends (e.g. I-Frame instance number).. 
5.	For downlink PDUs, the RAN identifies the PDU Set(s) to which a PDU belongs based on the PDU Set info in the GTP-U header and transmits the PDUs in an integrated manner according to per-PDU Set parameters provided in the QoS Profile (Priority Level, PER and PDB adjustment and PDU Set Validity Time as described in clause 6.14.2.2) and the PDU’s membership in the PDU sets. The RAN may drop all PDUs in a PDU Set in case of poor network conditions, when the Validity Time for the PDU Set has expired or when a PDU Set on which a PDU depends is not successfully sent. 
6.	Based on Media Detection and Classification rules received from the SMF or local configuration, the UE identifies the media units associated with an uplink PDU and classifies the PDU according to the PDU Set(s) to which it belongs. The UE transmits the PDUs in an integrated manner according to per-PDU Set level parameters provided by the SMF (e.g. Priority Level adjustment and PDU Set Validity Time, and the PDU’s membership in the PDU sets.
NOTE: The details of RAN behaviour to enforce policy is up to RAN WG.

[bookmark: _Toc101526169]6.14.4	Impacts on services, entities and interfaces
PCF:
-	Support per-PDU Family policy.
UPF:
-	Support Media Unit Identification and Classification.
UE:
-	Support Media Unit Identification, Classification, Per-PDU Family Policy and Prioritization of Packets within a QoS Flow (for uplink PDU Set integrated packet handling).
SMF:
-	Configure per-PDU Family policy (via QoS Profile and QoS Parameters).
NG-RAN:
-	Support Per-PDU Family Policy and Prioritization of Packets within a QoS Flow.
*** End of changes ***
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