	
3GPP TSG-WG SA2 Meeting #157                                                          S2-2308193
Berlin, Germany April 22-26, 2023                                              (Revision of S2-306239)
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	23.501
	CR
	4527
	rev
	8
	Current version:
	18.1.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	X
	Core Network
	X



	

	Title:	
	Update TS23.501 for PDU Set and PDU Handling

	
	

	Source to WG:
	Nokia, Nokia Shanghai Bell, Meta, Mediatek, Interdigital, AT&T, China Mobile, Ericsson, Huawei, HiSilicon, Xiaomi, Apple, Lenovo, ZTE

	Source to TSG:
	SA2

	
	

	Work item code:
	XRM
	
	Date:
	2023-05-04

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-18

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	Application flows are mapped by the UPF to QoS Flows based on a Packet Detection Information in the PDR. Some of the PDUs in the QoS Flow will be associated with media components (e.g. I-Frame and P-Frame), and will be classified by the UPF as belonging to PDU Sets and handled accordingly. However it is not clear how PDUs that do not contain recognizable user media components will be handled.

For example, an application service flow may contain a video stream for which the UPF performs PDU Set detection and determines the GTP-U header markings. However, the same application service flow may also contain other PDUs such as RTCP PDUs (i.e., to control the RTP flow(s)), or PDUs that represent additional media components such as an audio stream for which the UPF determines PDU Set classification is not appropriate or not needed. In general, the application service flow may contain a variety of PDUs that do not conform to a template, algorithm or other methodology used by the UPF to determine that a PDU belongs to a PDU Set. All these PDUs may be multiplexed into one application flow, for instance using the various IETF protocol multiplexing options that cover RTP with multiple media streams, RTCP, STUN, DTLS-SRTP and WebRTC data channel.

There are a number of alternatives for handling the PDUs of an application flow that do not naturally belong to a PDU Set.
1. Within a QoS flow, perform PDU Set Processing (using PSER, PSDB, PSIHI) for PDUs that belong to PDU Sets, and non-PDU Set processing (using PER, PDB) for PDUs that do not belong to PDU Sets. A major disadvantage of this is that it adds complexity for the RAN, which would need to dynamically switch between PDU Set and non-PDU Set processing / profiles on a per-PDU basis on a single DRB (for the normal case that a QoS flow is mapped to a DRB).
2. Have the UPF assign all PDUs in a QoS Flow to a PDU Set. If necessary, the PDU Set may comprising a single PDU. As a result, all PDUs in the QoS flow would belong to a PDU Set and hence the RAN would then only perform PDU Set based QoS handling. An advantage of this option is its simplicity. A disadvantage is that PDU Set QoS Parameters (PSER, PSDB) intended for user media components (e.g frames, slices) would now also apply to single PDUs for which they are not intended. This can especially affect PSER in that small and hence easier to deliver single PDU PDU Sets are mixed with other larger (e.g. I-Frame) PDU Sets when determining PSER.
3. Setup a separate QoS Flow for PDUs that do not belong to PDU Sets and PDUs that do belong to PDU Sets. 
· PDU Set based QoS handling using the PSDB, PSER, PSIHI PDU Set QoS parameters are used in a QoS flow for PDUs that match the PDR “Packet Detection Information” and are identified by the UPF as belonging to a PDU Set.
· QoS (Rel. 17) using PDB and PER are used in a QoS flow for PDUs that match the PDR “Packet Detection Information” but are not identified by the UPF as belonging to a PDU Set. Existing QoS is used for these QoS flows.

The approach with two QoS Flows may use two PCC rules with different precedence as shown in the figure below.
[image: ]
Alternative 3 is slightly more complex for the 5GC compared to alternative 2, but it preserves the appropriate processing for PDUs that belong to PDU Sets and PDUs that do not belong to PDU Sets without impact to the RAN. 

Proposal: Options 2 is supported.

Revision: 
Resolve the EN in clause 5.37.5.1: How PDU Set Importance is applied to the PDU(s) that does not belong to a PDU Set based on Protocol Description is FFS.

It was concluded at S2-157e that “If the UPF receives a PDU that does not belong to a PDU Set based on Protocol Description for PDU Set identification, then the UPF still maps it to a PDU Set (e.g. it could be a PDU Set with just that PDU).”

When the RAN receives these PDUs with PDU Set information in the GTP-U header, they are indistinguishable from PDUs that belong to a PDU Set based on the Protocol Description. PDU Set parameters (e.g. PDU Set Importance) should therefore be determined in the same manner for both types of PDUs – i.e. The UPF determines the PDU Set Information, including the PDU Set Importance and other PDU Set parameters as described in clause 5.37.5.2. This allows the UPF to properly align the PDU Set Importance of PDUs that belong to PDU Sets based on the Protocol Description, and the PDU Set Importance of PDUs that belong to a PDU Set not based on the Protocol Description. Without this the discard priority of the two types of PDU Sets cannot be aligned in the RAN.

Note the SMF receives a Protcol Description from the PCF/AF, but it knows nothing about how the the UPF will mark PDU Set Importance for PDUs that belong to PDU Sets based on the Protocol Description, or even what the UPF will consider as PDU Sets (e.g. frames, slices, etc.). If PDU Set Importance for PDUs that belong to PDU Sets based on the Protocol Description is subject to UPF implementation, the PDU Set Importance for PDUs that otherwise belong to PDU Sets must also be based on UPF implementation


	
	

	Summary of change:
	
Updates are made as proposed above so one QoS flow is used to support QoS for XR. The QoS flow only performs PDU Set based QoS handling using {PSER, PSDB and PSIHI} and all PDUs must belong to a PDU Set.

Revision:
EN is resolved and PDU Set Parmeter determination is clarified
May 24, 2023 Show of hands outcome:
1) No support for PDU Set with more than one unmarked PDUs. Importance value is configured in the UPF for such PDUs.


	
	

	Consequences if not approved:
	Specification for handling PDUs that are not determined by the UPF to belong to a PDU Set based on the Protocol Description is not clear.
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* * * * 4th change * * * *

[bookmark: _Hlk130904402]5.37.5	PDU Set based QoS Handling
5.37.5.1	General
A PDU Set is comprised of one or more PDUs carrying an application layer payload such as, e.g. a video frame or video slice. The PDU Set based QoS handling by the NG-RAN is determined by PDU Set QoS parameters specified in clause 5.7.7 and PDU Set information provided by the PSA UPF as described in clause 5.37.5.2.
Editor's note:	The applicability and details of PDU Set handling in uplink direction is pending RAN WG's progress.
In addition to the PDU related service information, the AF may provide PDU Set related assistance information for dynamic PCC control. One or more of the following PDU Set related assistance information may be provided to the NEF/PCF using the AF session with required QoS procedures in clauses 4.15.6.6 and 4.15.6.6a of TS 23.502 [3].
-	PDU Set QoS parameters as described in clause 5.7.7
-	Protocol Description: Indicates protocol and payload type used by the service data flow.
AF provided PDU Set QoS Parameters and Protocol Description may be used in determining PCC Rules the QoS Profile by the PCF and the Protocol Description may be used for identifying the PDU Set information by the PSA UPF.
Editor's note:	Whether a standardized S-NSSAI (SST) is defined for XRM or whether non-standardized S-NSSAI is used is FFS.
When the PCF determines that PDU Set based QoS Handling is to be performed for an application service flow, the PCF generates a PCC rule containing the PDU Set QoS parameters (PSER, PSDB and PSIHI) and the SMF determines a QoS Profile for the QoS Flow. Alternatively, the SMF may be configured to support PDU Set QoS without receiving PCC rules from a PCF. 

PSA UPF identifies PDUs that belong to PDU Sets. If the UPF receives a PDU that does not belong to a PDU Set based on Protocol Description for PDU Set identification, then the UPF still maps it to a PDU Set and determines the PDU Set Information as described in clause 5.37.5.2.
NOTE: 	If the PSA UPF receives a PDU that does not belong to a PDU Set, then it is assumed that the UPF determines the PDU Set Importance value based on pre-configuration. 
* * * * End of change * * * *
image1.png
PCF determines two PCC
Rules that contain the
same service flow
template but different

PDRs Sent to UPF

Precedence
PCCrule PCCrule
(PDU Set QoS) (R17 QoS)

SMF Sets-up QoS

g

PDR-1 for PDUs that
belong to PDU Sets
(PDU Set parameters in
in FAR / PDR)

Flows
QoS Profile QO_S
(PDU Set QoS) Profile
(R17 QoS)
A
RAN

PDR-2 for PDUs that
don’t belong to PDU
Sets (no PDU Set
parameters in FAR/PDR)

PDR Processing in UPF

PDR-1:
Match Packet
Detection
Info and PDU
Set
Detected?

PDR-2:
Match Packet
Detection
Info.?

Evaluate next
(lower Precedence)
PDR

FAR Specifying PDU Set info is to
be added to GTP-U Header

Yes QER specifying QFI for PDU Set

QoS

Notes:

* PDR-1 has higher precedence than PDR-2

* PDR-1 & PDR-2 have the same Packet
Detection Information

FAR without PDU Set Info. in Outer
Header

QER with QFI for PDUs that don’t
belong to PDU Sets





