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	[bookmark: _Hlk131794032]Reason for change:
	There is a leftover editorial note unfixed for PDU Set handling in Uplink
Editor's note:	[XRM] The applicability and details of supporting PDU Set handling in uplink direction may be updated based on RAN WG's progress.
About the PDU Set handling for UL, three LSs are received.
-	CT1(S2-2311953/C1-237936) questions whether to support uplink PDU Set handling, and if yes, whether there will be NAS impact to support uplink PDU Set handling? 
-	RAN3(S2-2311967/R3-235890) kindly asks SA2 to provide the feedback on whether separating all DL and UL PDU Set QoS parameters or some of them from 5GC is necessary.
-	RAN2(S2-2311981/R2-2311590) notifies the progress and thinks it is up to SA2/CT1 to decide whether AS/NAS interactions or NAS signaling is required to support this and, if so, how they are defined.

PDU Set handling is an optional feature for UE and a UE may not support PDU Set handling. During SA2#159 email discussion, a principle question is raised “Do we want to enable operators to take an informed (policy) decision which QoS they want to assign for uplink flows depending on whether PDU Set QoS can be supported in uplink direction or not. ”
Obviously, it is possible the UL cannot apply PDU Set QoS but the DL applies PDU Set QoS due to UE capability. So it is OK for the above principle.
The alternative makes CN to control the interaction between the RAN and CN based on UE capability for PDU Set handling in UL.

	
	

	Summary of change:
	- Add UE capability for UL PDU Set based handling.
- The SMF determines whether the PDU Set QoS Parameters are applied in uplink direction with regard to the UE capability for PDU Set handling. 
- The UL PDU Set Identification is optional feature for a UE. How to identify the PDU Set Information in UL direction is left to UE implementation.- The UL Data Burst Identification is optional feature for a UE. How to identify the Data Burst in UL direction is left to UE implementation.

	
	

	Consequences if not approved:
	The EN for UL PDU Set handling is unfixed.
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[bookmark: _Toc517082226]* * * * 1st change * * * *
[bookmark: _Toc145935636][bookmark: _Toc145935755][bookmark: _Toc138309686][bookmark: _Toc138309689][bookmark: _Toc138309685][bookmark: _Toc138309734][bookmark: _Toc145936259][bookmark: _Toc20149793][bookmark: _Toc27846585][bookmark: _Toc36187711][bookmark: _Toc45183615][bookmark: _Toc47342457][bookmark: _Toc51769157][bookmark: _Toc122440257][bookmark: _Toc131516477]5.4.4b	UE 5GSM Core Network Capability handling
The UE 5GSM Core Network Capability is included in PDU Session Establishment/Modification Request.
The UE shall indicate in the UE 5GSM Core Network Capability whether the UE supports:
-	"Ethernet" PDU Session Type supported in EPC as PDN Type "Ethernet";
-	Reflective QoS;
-	Multi-homed IPv6 PDU Session (only if the Requested PDU Type was set to "IPv6" or "IPv4v6");
-	ATSSS capability (as referred to clause 5.32.2);
[bookmark: _GoBack]-	Transfer of Port Management Information containers;
-    PDU Set based handling.
The 5GSM Core Network Capability is transferred, if needed, from V-SMF to H-SMF during PDU Session Establishment/Modification procedure.
After the first inter-system change from EPS to 5GS for a PDU session established in EPS, the 5GSM Core Network Capability is also included in the PDU Session Modification if the Reflective QoS and/or Multi-homed IPv6 PDU Session is present.
[bookmark: _Toc138309735][bookmark: _Toc145936308]* * * * Next change * * * *
5.7.7	PDU Set QoS Parameters
[bookmark: _CR5_7_7_1][bookmark: _Toc145935756]5.7.7.1	General
PDU Set QoS Parameters are used to support PDU Set based QoS handling in the NG-RAN. At least one PDU Set QoS Parameter shall be sent to the NG-RAN to enable PDU Set based QoS handling.
The following PDU Set QoS Parameters are specified:
1.	PDU Set Delay Budget (PSDB).
2.	PDU Set Error Rate (PSER).
3.	PDU Set Integrated Handling Information (PSIHI).
The QoS Profile may include the PDU Set QoS Parameters described in this clause (see clause 5.7.1.2). The PCF determines the PDU Set QoS Parameters based on information provided by AF and/or local configuration. The PDU Set QoS parameters are sent to the SMF as part of PCC rule. The SMF determines whether the PDU Set QoS Parameters are applied in uplink direction based on the UE capability for PDU Set handling and local policy. The SMF sends the PDU Set QoS parametersthem to NG-RAN as part of the QoS Profile and indicates whether the PDU Set handling is applied to the UL direction.  
If the NG-RAN receives PDU Set QoS Parameters and supports them, it enables the PDU Set based QoS handling and applies PDU Set QoS Parameters as described in this clause.

[bookmark: _CR5_7_7_2][bookmark: _Toc145935757][bookmark: _Hlk148975202]5.7.7.2	PDU Set Delay Budget
The PDU Set Delay Budget (PSDB) defines an upper bound for the delay that a PDU Set may experience for the transfer between the UE and the N6 termination point at the UPF, i.e. the duration between the reception time of the first PDU (at the N6 termination point for DL or the UE for UL) and the time when all PDUs of a PDU Set have been successfully received (at the UE for DL or N6 termination point for UL). PSDB applies to the DL PDU Set received by the PSA UPF over the N6 interface, and to the UL PDU Set sent by the UE.
NOTE:	To enable support for PSDB, it is required that a maximum inter arrival time between the first received PDU and the last received PDU of a PDU Set complies with SLA. This maximum inter arrival time does not exceed PSDB. NG-RAN behaviour when the SLA is not fulfilled is out of scope of this specification.
A QoS Flow is associated with only one PDU Set Delay Budget. The value of the PDU Set Delay Budget is the same in UL and DL. PSDB is an optional parameter that may be provided by the PCF. The provided PSDB can be used by the NG-RAN to support the configuration of scheduling and link layer functions.
When the PSDB is available, the PSDB supersedes the PDB for the given QoS Flow, but the PSDB doesn’t not supersedes the PDB in uplink direction if the SMF indicates the PDU Set handling is not applied in the uplink direction.
The AN PSDB is derived at NG-RAN by subtracting CN PDB (as described in clause 5.7.3.4) from the PSDB.
[bookmark: _CR5_7_7_3][bookmark: _Toc145935758]5.7.7.3	PDU Set Error Rate
The PDU Set Error Rate (PSER) defines an upper bound for the rate of PDU Sets that have been processed by the sender of a link layer protocol (e.g. RLC in RAN of a 3GPP access) but that are not successfully delivered by the corresponding receiver to the upper layer (e.g. PDCP in RAN of a 3GPP access). Thus, the PSER defines an upper bound for a rate of non-congestion related PDU Set losses. The purpose of the PSER is to allow for appropriate link layer protocol configurations (e.g. RLC and HARQ in RAN of a 3GPP access).
NOTE 1:	In this Release, a PDU Set is considered as successfully delivered only when all PDUs of a PDU Set are delivered successfully.
NOTE 2:	How RAN enforces PSER is up to RAN implementation.
A QoS Flow is associated with only one PDU Set Error Rate. PSER is an optional parameter. If the PSER is available, the PSER supersedes the PER. But the PSER doesn’t not supersedes the PER in uplink direction if the SMF indicates the PDU Set handling is not applied in the uplink direction. The value of the PDU Set Error Rate is the same in UL and DL.
[bookmark: _CR5_7_7_4][bookmark: _Toc145935759]5.7.7.4	PDU Set Integrated Handling Information
The PDU Set Integrated Handling Information (PSIHI) indicates whether all PDUs of the PDU Set are needed for the usage of the PDU Set by the application layer in the receiver side. PSIHI is an optional parameter.
When the PSIHI is available, the PSIHI is not applied in uplink direction if the SMF indicates the PDU Set handling is not applied in the uplink direction.

* * * * Next change * * * *
[bookmark: _Toc145936262][bookmark: _Hlk148987485]5.37.5.2	PDU Set Information and Identification
To support PDU Set based QoS handling, the PSA UPF identifies PDUs that belong to PDU Sets and determines the below PDU Set Information which it sends to the NG-RAN in the GTP-U header. The PDU Set information is used by the NG-RAN for PDU Set based QoS handling as described above.
The PDU Set Information comprises:
-	PDU Set Sequence Number.
-	Indication of End PDU of the PDU Set.
-	PDU Sequence Number within a PDU Set.
-	PDU Set Size in bytes.
-	PDU Set Importance, which identifies the relative importance of a PDU Set compared to other PDU Sets within a QoS Flow.
The NG-RAN may use the Priority Level (see clause 5.7.3.3) across QoS Flows and PDU Set Importance within a QoS Flow for PDU Set level packet discarding in presence of congestion.
NOTE 1:	In addition to considering the PDU Set Importance within a QoS Flow, NG-RAN could also consider the relative PDU Set Importance across QoS Flows of the same Priority Level when determining which PDU Set needs to be discarded, which is up to implementation and configuration of operator.
NOTE 2:	The PDU Set Information can be different for different PDU Sets within a QoS Flow.
The SMF instructs PSA UPF to perform PDU Set marking and may provide the PSA UPF the Protocol Description used by the service data flow. The Protocol Description may be received in the PCC rule, based on information provided by the AF or by PCF local policies as described in clause 5.37.5.1.
PSA UPF can identify the PDU Set Information using the Protocol Description and the received transport protocol headers and payload or using implementation specific means. The details of the RTP/SRTP headers, header extensions and/or payloads used to identify PDU Set Information are defined in TS 26.522 [179].
For each DL PDU received on N6 for which PDU Set based QoS handling is indicated from the SMF, the PSA UPF applies the rules for PDU Set identification and provides PDU Set Information which is available to the RAN in the GTP-U header.
[bookmark: _Hlk149910008]NOTE 3:	The UL PDU Set Identification is optional feature for a UE. Whether and how to identify the PDU Set Information in UL direction is left to UE implementation.

[bookmark: _Toc145936267]* * * * Next change * * * *
5.37.8	UE power saving management
[bookmark: _CR5_37_8_1][bookmark: _Toc145936268]5.37.8.1	General
The following traffic assistance information may be provided by the CN to NG-RAN in order to configure UE power saving management scheme for connected mode DRX:
-	UL and/or DL Periodicity;
-	N6 Jitter Information associated with the DL Periodicity;
-	Indication of End of Data Burst.
The UL and/or DL Periodicity and N6 Jitter Information associated with the DL Periodicity are provided by the CN to NG RAN via TSCAI.
[bookmark: _CR5_37_8_2][bookmark: _Toc145936269]5.37.8.2	Periodicity and N6 Jitter Information associated with Periodicity
In the procedures for setting up or updating an AF session with QoS, the 5G System may be provided with Periodicity information for NG-RAN to configure UE power management for connected mode DRX. The Periodicity information is provided by the AF to the PCF via NEF or directly to the PCF when the AF is trusted.
If Periodicity information is available at the PCF, the PCF sends the Periodicity information received from the AF/NEF to the SMF and in accordance with the operator's local policies, includes an indication for SMF to request the UPF to perform N6 Traffic Parameter(s) measurement (i.e. DL periodicity associated N6 jitter range and if not provided by the AF, UL/DL periodicity) within the PCC Rules.
Upon reception of a PCC rule with Periodicity information, the SMF determines the TSCAI and forwards it to the NG-RAN. If the PCC rule indicates to perform N6 Traffic Parameter measurements, the SMF shall request the UPF to monitor and periodically report the N6 Traffic Parameters (i.e. the N6 jitter range associated with the DL Periodicity and, if not provided by the AF, UL/DL periodicity) using the N4 Session Modification procedure, see clause 5.8.5.11. If the measurement of N6 jitter range associated with the DL Periodicity is required and the DL Periodicity is available at the SMF, the SMF also sends the DL Periodicity to the UPF. The UPF reports the measured N6 Traffic Parameters to SMF via N4 interface.
NOTE 1:	How the UPF derives the N6 jitter and periodicity (i.e. when periodicity is not provided by the AF) is implementation dependent.
At reception of measured N6 Traffic Parameter(s) from the UPF in the N4 Session Level Report, the SMF includes the N6 jitter range together with the associated DL periodicity and the UL periodicity if not provided by the AF in the TSCAI and forwards it to the NG-RAN in an NGAP message, see clause 5.27.2.
NOTE 2:	In order to prevent frequent updates from the UPF, the UPF sends the N6 Jitter Measurement Report periodically or only when the N6 jitter is larger than a threshold.
The DL periodicity associated N6 jitter indicates the positive or negative deviation of the arrival time of first packet of a Data Burst compared to the ideal Data Burst start time which is be determined based on the DL periodicity.
[bookmark: _CR5_37_8_3][bookmark: _Toc145936270]5.37.8.3	End of Data Burst Indication
An indication of End of Data Burst may be provided to the NG-RAN by the UPF, e.g. to configure UE power management schemes like connected mode DRX.
SMF should request the UPF to detect the last PDU of the data burst and mark the End of Data burst in the GTP-U header of the last PDU in downlink, according to the PCC rule and/or the local operator policies. The SMF may provide the PSA UPF the Protocol Description used by the service data flow. The Protocol Description may be received in the PCC rule, based on information provided by the AF or by PCF local policies as described in clause 5.37.5.1.
According to the request and information from the SMF, the UPF identifies the last PDU of a Data burst in the DL traffic based on the End indication according to the Protocol Description or UPF implementation and provides an End of Data Burst indication to the NG-RAN over GTP-U of the last PDU of a Data burst.
NOTE 1:	There can be some packets from the Data Burst received by NG-RAN after the PDU with End of Data Burst Indication if packets are received out of sequence.
[bookmark: _Hlk149909920]NOTE 2:	The UL Data Burst Identification is optional feature for a UE. Whether and how to identify the Data Burst in UL direction is left to UE implementation.

* * * * End of changes * * * *

