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Discard operation of PDU Sets for DL and UL (RAN2, RAN3)
Specify the enhancements for XR Awareness:
-	Signalling by CN of semi-static information per QoS flow (e.g. PDU set QoS parameters), dynamic information per PDU set (PDU Set information and Identification) and End of Data Burst indication (RAN3, RAN2);
-	Provisioning by UE of XR traffic assistance information e.g. periodicity, UL traffic arrival information (RAN2, RAN3);
-	Support signalling the congestion information from RAN to the CN in alignment with SA2 (RAN3);
This is the first XR meeting in RAN3. Based on the agreements achieved in RAN2 and SA2, we identify some RAN3 impacts about XR awareness. We will analyze them in this paper.
Discussion
2.1 PDU Set Based Handling
-	Signalling by CN of semi-static information per QoS flow (e.g. PDU set QoS parameters), dynamic information per PDU set (PDU Set information and Identification) and End of Data Burst indication (RAN3, RAN2);
PDU set is a new concept for XR and defined as below. One slice/tile is a unit of information which contained one or more than one PDUs. 
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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, as used in TR 26.926 [6]). In some implementations all PDUs in a PDU Set are needed by the application layer to use the corresponding unit of information. In other implementations, the application layer can still recover parts or all of the information unit, when some PDUs are missing.
NG-RAN performs PDU Set based QoS handling based on received PDU Set QoS Parameters via control plane, and PDU Set Information received via user plane. The SMF sends them to NG-RAN as part of the QoS Profile. 
CP: PDU Set QoS parameters of the QoS flow (i.e. applicable to all PDU sets of the QoS flow) provided by the SMF via NGAP [1]:
· PDU Set Delay Budget (PSDB).
· PDU Set Error Rate (PSER).
· PDU Set Integrated Handling Information (PSIHI).
The PDU Set QoS parameters can be introduced in the same level as QoS flow in PDU Session Resource Setup/Modify Request Transfer.
Proposal 1: PDU Set QoS parameters are introduced in PDU Session Resource Setup/Modify Request Transfer to support PDU set based handling.
UP: PDU Set Information and Identification (dynamic information for DL provided by user plane in GTP-U header)
· PDU Set Sequence Number;
· PDU Set Size in bytes (FFS);
· PDU SN within a PDU Set;
· Indication of End PDU of the PDU Set;
· PDU Set Importance (PSI): identifies the relative importance of a PDU Set compared to other PDU Sets within a QoS Flow. RAN may use it for PDU Set level packet discarding in presence of congestion;
Proposal 2: PDU Set Information and Identification are introduced in GTP-U header.
2.2 UE power saving
-	Provisioning by UE of XR traffic assistance information e.g. periodicity, UL traffic arrival information (RAN2, RAN3);
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 [2]:
· 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. The current TSCAI is only for GBR QoS, while based on the LS [3] from SA2, the TSCAI can be provided for both GBR and non-GBR QoS flows in case of XR. A new TSC Traffic Characteristics for XR should be added and include related information e.g., UL and/or DL Periodicity and N6 Jitter Information.
	>QoS Flow Add or Modify Request Item
	
	1..<maxnoofQoSFlows>
	
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	

	>>QoS Flow Level QoS Parameters
	O
	
	9.3.1.12
	

	>>E-RAB ID
	O
	
	9.3.2.3
	

	>>TSC Traffic Characteristics
	O
	
	9.3.1.130
	This IE may be present in case of GBR QoS flows and is ignored otherwise.


Question: RAN2 has discussed the provision of assistance information from CN to RAN for XR services and is wondering whether TSCAI can be provided for both GBR and non-GBR QoS flows in case of XR.
SA2 Answer: for either GBR or non-GBR QoS flow, TSCAI can be provided to the RAN.
Proposal 3: Introduce a new TSC Traffic Characteristics for XR including e.g., UL and/or DL Periodicity and N6 Jitter Information for both GBR and non-GBR QoS flows in NGAP message. 
The indication of End of Data Burst in the header of the last PDU of the data burst may be provided to the NG-RAN by the UPF, e.g. to configure UE power management schemes like connected mode DRX. This is an optional IE.
Proposal 4: Introduce End of Data Burst Indication in the header of the last PDU.
2.3 Congestion information
-	Support signalling the congestion information from RAN to the CN in alignment with SA2 (RAN3);
In order to trigger application layer rate adaptation, the IP packet can be used to expose the congestion information to application layer by marking ECN bits in the IP header. There were two methods support in SA2 and which method is used is decided by SMF.
· Method1: ECN marking for L4S in NG-RAN
· Method2: ECN marking for L4S in PSA UPF
For method1, in case of the dedicated QoS Flow(s) are used for carrying L4S enabled IP traffic, the SMF may be configured to provide an indication for ECN marking for L4S to NG-RAN for a corresponding QoS Flow(s) via PDU Session Resource Setup/Modify Request Transfer.
For CP/UP split, CU-CP should indicate the dedicated QoS Flow(s) to CU-UP. 
Proposal 5: SMF can provide an indication to NG-RAN to indicate dedicated QoS flow used for carrying L4S enabled IP traffic. For CP/UP split, CU-CP should indicate the dedicated QoS Flow(s) to CU-UP.
For method 2, SMF should indicate NG-RAN to report the congestion information of the QoS Flow on UL and/or DL. And then NG-RAN provides congestion information (i.e. a percentage of packets that UPF uses for ECN marking for L4S) to UPF via GTP-U header. UPF will use this information to perform ECN bits marking for L4S for the corresponding direction.
There are two options for indicating NG-RAN to report the congestion information of the QoS Flow on UL and/or DL as below. We are open to discuss.
· CP based: add the indication per QoS flow in PDU session resource setup/modify request 
· UP based: add the indication in GTP-U header
Proposal 6: RAN3 discuss how SMF indicates NG-RAN to report congestion information e.g., CP based or UP based method. 
Proposal 7: NG-RAN provides congestion information via GTP-U header to UPF. The congestion information includes e.g., a percentage of packets that UPF uses for ECN marking for L4S and DL/UL direction.
2.4 PDU set discard
Discard operation of PDU Sets for DL and UL (RAN2, RAN3)
Based on the RAN2’s progress, there are two options on the table:
· PSIHI based: per PDCP configuration: as soon as one PDU of a PDU set is known to be lost, the remaining PDUs of that PDU Set can be considered as no longer needed by the application and may be subject to discard operation. 
· PSI-based discard: RRC configure: PDU Sets with higher PSI value(s) (lower importance) than PSI threshold which is configured by dedicated signalling are discarded irrespective of the PDCP discard timer. RLC should be notified to discard the corresponding RLC SDU as in legacy. For UL, UE should notify gNB of the discarded PDU(s) and discarded PDU Set(s) via PDCP control PDU in order to reduce the reordering latency and facilitate the PSER calculation.
The detail of PSI-based discard is under discussing in RAN2, it may have RAN3 impact in F1AP but we can wait for further progress in RAN2.
Proposal 8: RAN3 wait for RAN2 progress for PDU set discard.
Conclusions
Proposal 1: PDU Set QoS parameters are introduced in PDU Session Resource Setup/Modify Request Transfer to support PDU set based handling.
Proposal 2: PDU Set Information and Identification are introduced in GTP-U header.
Proposal 3: Introduce a new TSC Traffic Characteristics for XR including e.g., UL and/or DL Periodicity and N6 Jitter Information for both GBR and non-GBR QoS flows in NGAP message. 
Proposal 4: Introduce End of Data Burst Indication in the header of the last PDU.
Proposal 5: SMF can provide an indication to NG-RAN to indicate dedicated QoS flow used for carrying L4S enabled IP traffic.
Proposal 6: RAN3 discuss how SMF indicates NG-RAN to report congestion information e.g., CP based or UP based method. 
Proposal 7: NG-RAN provides congestion information via GTP-U header to UPF. The congestion information includes e.g., a percentage of packets that UPF uses for ECN marking for L4S and DL/UL direction.
Proposal 8: RAN3 wait for RAN2 progress for PDU set discard.
4. Reference
[bookmark: _Toc46502095][bookmark: _Toc51971443][bookmark: _Toc52551426][bookmark: _Toc109124663][1] 3GPP TR 38.835 V18.0.1 (2023-04)
[2] 3GPP TS 23.501 V18.2.2 (2023-07)
[3] R3-233721, LS reply on TSCAI for XR, Vivo
	3/4	
image1.wmf
Frame

Slice

/

Tile

Slice

/

Tile

Slice

/

Tile

packet

PDU set

PDU set

PDU set


