3GPP TSG-RAN WG3 Meeting #121bis-e	R3-235586
Xiamen, China, 09 – 13 October 2023

Agenda Item:	25.2.1
Source:	Ericsson
Title:	Discussion on XR PDU Set Handling
Document for:	Discussion, Other 
Introduction
In RAN#99, the Work Item on "XR Enhancements for NR" was agreed in [1].
In RAN3#121, XR discussion firstly started and the following open issues were captured [2]:
	· Issue1: Whether to create a new “PDU Set Container” or reusing “PDU Session Container"?
· Issue 2: whether use RACS-like method to detect the peer node support PDU Set QoS handling. 
· Issue 3: how to support the mobility from non-PDU Set capable source NG-RAN to a PDU Set capable target NG-RAN, and how to transfer the PDU Set QoS to target NG-RAN. 
· Issue 4: how to support ECN marking in the NG-RAN
· Issue 5: How to support ECN marking in UPF and network information exposure
· Issue 6: How to support PDU Set discard
· Issue 7: whether to include the QFI in the F1-U and Xn-U?
· Issue 8: TSCAI support in non-homogenous NG-RAN deployment (non-homogenous with regard to TSCAI support). After mobility, TSCAI shall work in the supporting gNB.
· Issue 9: how to handle End PDU Indication during data forwarding if the End PDU has been transmitted to UE in the source side but there are still other PDUs to be transmitted of the PDU Set.
· Issue 10: how the target gNB is aware of the remaining AN-PSDB of a PDU set if partial PDUs of the PDU set has been successfully transmitted in the source gNB, while the other PDUs of the PDU set will be transmitted by the target gNB.




In this contribution we discuss about the issue  2 and 3 regarding the issue of non-homogenous network scenario.
Discussion 
PDU Set Handling support indication
The discussion related to the non-homogeneous scenario is related to the following section in TS 23.501 which was updated in SA2 August meeting [3]:
	[bookmark: _Toc20149769][bookmark: _Toc27846561][bookmark: _Toc36187686][bookmark: _Toc45183590][bookmark: _Toc47342432][bookmark: _Toc51769132][bookmark: _Toc59095482][bookmark: _Toc19106276][bookmark: _Toc27823089][bookmark: _Toc36126560]>>>>BEGINNING OF CHANGES<<<<
[bookmark: _Toc138309689]5.37.5.3	Non-homogenous support of PDU set based handling in NG-RAN
By sending at least one PDU Set QoS parameter to the NG-RAN, the SMF requests the NG-RAN to activate PDU Set QoS handling for a given QoS flow and the NG-RAN provides the SMF with an indication of whether the PDU Set QoS parameterbased handling is accepted or notsupported. Based on this, SMF may activate the PDU Set identification and marking in the PSA UPF.
At NG-RAN Xn handover and N2 handover, the target NG-RAN provides to the SMF with an indication of whether the target NG-RAN node supports PDU Set based handling, as specified in TS 38.413 [34]. Based on the NG-RAN indications, the SMF may, upon completion of the handover procedure, initiate the PDU Session modification procedure to provide PDU Set QoS parameters to NG-RAN and configures the PSA UPF to activate/deactivate the PDU Set identification and marking. 
In the case where the PSA UPF identifies and marks PDUs with PDU Set information in GTP-U header it shall start doing so from a complete PDU Set. 
Editor's note:	In the case of handover from a source NG-RAN node not supporting PDU Set handling to a target NG-RAN node supporting PDU Set handling, whether there is a reason for the target NG-RAN node to temporarily handle both unmarked PDUs and marked PDUs within the same QoS flow is FFS.
>>>>END OF CHANGES<<<<




As stipulated in above extract, SA2 clarified that the case is about NG-RAN indicating whether it supports or not PDU Set handling when receiving at least one PDU Set QoS parameters for a given QoS flow (and NOT whether the QoS flow is accepted or not.)
Observation 1 : According to SA2 latest agreed CR, upon receiving a PDU Set QoS parameter for a given QoS flow, if the receiving NG-RAN supports PDU Set handling, it sends a support indication to SMF.
The stage 2 CR also pointed to NGAP impacts for indicating the support indication to SMF. As discussed in our previous contribution [4], this support indication is per PDU session level, transparent to AMF, and can be realized in different ways:
· Option 1: the SMF signals a new PDU Set Handling Support Request IE in the PDU SESSION RESOURCE SETUP/MODIFY REQUEST messages to enquire gNB about its PDU Set Handling capability support - and gNB replies with a new PDU Set Handling Support Indication IE to indicate its supported capability. We can remark that this represents a similar solution as for MBS support indication on PDU Session level (see MBS Support Indicator IE in 9.3.1.210). The new PDU Set Handling Support Indication IE can hence follow similar design.
· Option 2: Another option, which was proposed in previous meeting and can be considered more future-proof, is to follow an approach which resembles to some extent what was agreed for RACS capability exchange in Rel-17 RAN3#116-e meeting via the transparent CN HO container. While the RACS capability exchange was introduced for exchanging information between NG-RAN nodes, the outlined approach is about polling PDU Session related capability of an NG-RAN node by the SMF: 
· the SMF can request support information based on NGAP IE-Id's from the NG-RAN node during a given PDU Session Management procedure. For example, during the PDU Session resource Setup procedure (Figure 1), or during the establishment of PDU Session resources in the course of a CN based HO (Figure 2).
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Figure 1: SMF query of RAN support during PDU Session resource Setup/Modify procedures
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Figure 2: SMF query of RAN support during the establishment of PDU Session resources in the course of a CN based HO
· At Xn handover, the source NG-RAN node “relays” the SMF’s (collected) interest on the NG-RAN node’s capabilities to the target node, which the target NG-RAN node replies to during Path Switch (Figure 3).
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Figure 3: Target node relaying the SMF’s collected request during an Xn based HO to the SMF


In this way, it is possible to very much re-use the NGAP Protocol IE-Id and NGAP Protocol IE Support Information IEs already existing in NGAP. PDU Session management related NG-RAN capabilities will be exchanged on a PDU session ID level over NGAP and XnAP to enable keeping an SMF informed about respective RAN capabilities (of course, it is also possible to introduce a separate set of IEs, if preferred):
	9.3.1.X1	NGAP IE Support Information Request List
This IE provides information about requesting support of functions associated to a list of NGAP Protocol IE-Ids.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NGAP IE Support Information Request Item
	
	1..<maxnoofIESupportInfo>
	
	

	>NGAP Protocol IE-Id
	M
	
	9.3.1.239
	



	Range bound
	Explanation

	maxnoofIESupportInfo
	Maximum no. of IE Support Information. Value is 32.


9.3.1.X2	NGAP IE Support Information Response List
This IE provides information about support of functions associated to a list of NGAP Protocol IE-Ids.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NGAP IE Support Information Response Item
	
	1..<maxnoofIESupportInfo>
	
	

	>NGAP Protocol IE-Id
	M
	
	9.3.1.239
	

	>NGAP Protocol IE Support Information
	M
	
	9.3.1.240
	



	Range bound
	Explanation

	maxnoofIESupportInfo
	Maximum no. of IE Support Information. Value is 32.






The new NGAP IE Support Information Request List can be introduced in:
· PDU Session Resource Setup Request Transfer IE
· PDU Session Resource Modify Request Transfer IE
The new NGAP IE Support Information Response List IE can be introduced in:
· the NGAP-SMF related IEs:
· PDU Session Resource Setup Response Transfer
· PDU Session Resource Modify Response Transfer
· Path Switch Request Transfer (for the case of inter-node handover)
· Handover Request Acknowledge Transfer (for the case of inter-node handover)
· And in the XnAP SMF-related IE :
· PDU Session Resources To Be Setup List (for inter-node handover, CONNECTED and INACTIVE)
Observation 2: two options can be adopted to support indicating RAN level support of PDU Set handling to SMF: a MBS-like indicator, or a “RACS-like” method

Besides, considering that the ECN/L4S topic also foresees enhancement on NGAP to provide an indication from NG-RAN to SMF stating that ECN marking for L4S or ECN marking for L4S assistance information reporting  are supported, then option 2 can also cover this enhancement for free. Thus strengthening that option 2 is more future-proof.
Observation 3: By generalising the NG-RAN capability signalling to the SMF, the enhancement related to ECN/L4S assistance information capability reporting can also be supported.

Therefore, we propose that RAN3 goes ahead with option 2 and introduce the RACS-like solution for capability support information on a per PDU Session ID level, to inform SMF about NG-RAN supported capabilities.
Proposal 1 : Adopt option 2 and introduce the RACS-like solution for capability support information on a PDU Session ID level to inform SMF about NG-RAN supported capabilities.
A TP to NG-AP and Xn-AP are provided in [5] capturing option 2, based on the illustrations in figures 1, 2 and 3 above.
A LS reply to SA2, CT4 is provided in [6].
Regarding mobility case, it is explained in SA2 CR that upon SMF’s awareness of NG-RAN support, it can trigger a new PDU Session modification procedure to update the QoS parameters, provided that NG-RAN indicates such support. 
Other Aspects for XR awareness
Notification procedure
Considering that PDU Set QoS parameters are part of the QoS profile, the PDU Session Notification procedure may also need to be enhanced to add the parameters in the PDU Session Resource Notify Transfer IE to SMF 
Proposal 2: RAN3 to discuss the signalling of the PDU Set QoS parameters in the PDU Session Resource Notify Transfer IE
PDU Set QoS in UL
Furthermore, regarding the PDU Set QoS parameters, there is a FFS regarding the applicability of UL PDU Set usage in TS 23.501:
	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.
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.



Currently, RAN3 has not defined separate restriction for PDU Set QoS parameters (e.g., PSDB) for UL and DL traffic, hence RAN cannot guess the direction UL and DL of the parameters. 
In fact, to be more precise, it is not clear whether NG-RAN should utilize mainly its resource capacity to search for PDU set Information in the GTP-U header for DL traffic, or that some consideration is to be taken for the UE. In case the source of the ‘PDU Sets’ is from the UE, some indication is in fact needed to let NG-RAN understand that it can configure access stratum specific functionality, e.g., UE discarding of outdated or less important PDU Sets, in the UE.
Observation 4: It is not clear whether NG-RAN should utilize mainly its resource capacity to search for PDU set Information in the GTP-U header for DL traffic or that some consideration is to be taken for the UE (reserve resource for configuring the UE for discarding operation).

Therefore, for NG-RAN to be aware whether the PDU Set Info comes in DL only or related functionality can be taken into consideration for UL configuration, e.g., in the UE, (or in both) some indication about the QoS flow direction needs to be signalled to NG-RAN. This can be achieved in several ways:
1) Add a new IE indicating which flow direction (uplink or downlink) for the signalled PDU Set QoS parameters their usage is applicable for.

9.3.1.x	PDU Set QoS Parameters
This IE defines the PDU Set QoS Parameters to be applied to a QoS flow.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PDU Set Packet Delay Budget 
	O
	
	Extended Packet Delay Budget  9.3.1.135
	PDU Set Delay Budget as specified in TS 23.501 [9].

	PDU Set Error Rate 
	O
	
	Packet Error Rate
9.3.1.81
	PDU Set Error Rate as specified in TS 23.501 [9].

	PDU Set Integrated Handling Information
	O
	
	ENUMERATED (true, false, …)
	PDU Set Integrated Handling Information as specified in TS 23.501 [9].

	Flow direction
	O
	
	ENUMERATED (UL, DL, Both, …)
	Indicates the applicability of the PDU Set QoS Parameters: UL, or DL, or both UL/DL for the associated QoS flow. 



2) Redefine the “QoS Flow Level QoS Parameters IE” to include the two “PDU Set QoS Parameters Downlink” IEs and “PDU Set QoS Parameters Uplink”.

[bookmark: _Toc20955176][bookmark: _Toc29503625][bookmark: _Toc29504209][bookmark: _Toc29504793][bookmark: _Toc36553239][bookmark: _Toc36554966][bookmark: _Toc45652277][bookmark: _Toc45658709][bookmark: _Toc45720529][bookmark: _Toc45798409][bookmark: _Toc45897798][bookmark: _Toc51746002][bookmark: _Toc64446266][bookmark: _Toc73982136][bookmark: _Toc88652225][bookmark: _Toc97891268][bookmark: _Toc99123411][bookmark: _Toc99662216][bookmark: _Toc105152283][bookmark: _Toc105174089][bookmark: _Toc106109087][bookmark: _Toc106122992][bookmark: _Toc107409545][bookmark: _Toc112756734][bookmark: _Toc138760870]9.3.1.12	QoS Flow Level QoS Parameters
This IE defines the QoS parameters to be applied to a QoS flow.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE QoS Characteristics
	M
	
	
	
	-
	

	>Non-dynamic 5QI
	
	
	
	
	
	

	>>Non Dynamic 5QI Descriptor
	M
	
	9.3.1.28
	
	-
	

	>Dynamic 5QI
	
	
	
	
	
	

	>>Dynamic 5QI Descriptor
	M
	
	9.3.1.18
	
	-
	

	Allocation and Retention Priority
	M
	
	9.3.1.19
	
	-
	

	GBR QoS Flow Information
	O
	
	9.3.1.10
	This IE shall be present for GBR QoS flows and is ignored otherwise.
	-
	

	Reflective QoS Attribute
	O
	
	ENUMERATED (subject to, …)
	Details in TS 23.501 [9]. This IE may be present in case of Non-GBR QoS flows and is ignored otherwise.
	-
	

	Additional QoS Flow Information
	O
	
	ENUMERATED (more likely, …)
	This IE indicates that traffic for this QoS flow is likely to appear more often than traffic for other flows established for the PDU session.
This IE may be present in case of Non-GBR QoS flows and is ignored otherwise.
	-
	

	QoS Monitoring Request
	O
	
	ENUMERATED (UL, DL, Both, …, stop)
	Indicates to measure UL, or DL, or both UL/DL delays for the associated QoS flow or stop the corresponding QoS monitoring.
	YES
	ignore

	QoS Monitoring Reporting Frequency
	O
	
	INTEGER (1.. 1800, …)
	Indicates the reporting frequency for RAN part delay for QoS monitoring.
Units: second
	YES
	ignore

	PDU Set QoS Parameters Downlink
	O
	
	PDU Set QoS Parameters
9.3.1.x
	
	YES
	ignore

	PDU Set QoS Parameters Uplink
	O
	
	PDU Set QoS Parameters
9.3.1.x
	
	YES
	ignore




Both options works. Option 2 is aligned with legacy case of CN Packet Delay Budget Downlink and CN Packet Delay Budget Uplink IEs. It is proposed to adopt option 2.
Proposal 3: Add separate PDU Set QoS Parameters for Downlink and Uplink in the QOS Flow Level QoS parameters IE
A TP to NGAP below is provided in the annex below. Similar change is needed in other specs.
Conclusions and Proposals
Our observations and proposals are summarized below.
Observation 1 : According to SA2 latest agreed CR, upon receiving a PDU Set QoS parameter for a given QoS flow, if the receiving NG-RAN supports PDU Set handling, it sends a support indication to SMF.
Observation 2: two options can be adopted to support indicating RAN level support of PDU Set handling to SMF: a MBS-like indicator, or a “RACS-like” method
Observation 3: By generalising the NG-RAN capability signalling to the SMF, the enhancement related to ECN/L4S assistance information capability reporting can also be supported.
Proposal 1 : Adopt option 2 and introduce the RACS-like solution for capability support information on a PDU Session ID level to inform SMF about NG-RAN supported capabilities.
A TP to NG-AP and Xn-AP are provided in [5] capturing option 2, based on the illustrations in figures 1, 2 and 3 above.
A LS reply to SA2, CT4 is provided in [6].
Proposal 2: RAN3 to discuss the signalling of the PDU Set QoS parameters in the PDU Session Resource Notify Transfer IE
Observation 4: It is not clear whether NG-RAN should utilize mainly its resource capacity to search for PDU set Information in the GTP-U header for DL traffic or that some consideration is to be taken for the UE (reserve resource for configuring the UE for discarding operation).
Proposal 3: Add separate PDU Set QoS Parameters for Downlink and Uplink in the QOS Flow Level QoS parameters IE
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Annex 2 - TP to NGAP BL CR
9.3.1.12	QoS Flow Level QoS Parameters
This IE defines the QoS parameters to be applied to a QoS flow.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE QoS Characteristics
	M
	
	
	
	-
	

	>Non-dynamic 5QI
	
	
	
	
	
	

	>>Non Dynamic 5QI Descriptor
	M
	
	9.3.1.28
	
	-
	

	>Dynamic 5QI
	
	
	
	
	
	

	>>Dynamic 5QI Descriptor
	M
	
	9.3.1.18
	
	-
	

	Allocation and Retention Priority
	M
	
	9.3.1.19
	
	-
	

	GBR QoS Flow Information
	O
	
	9.3.1.10
	This IE shall be present for GBR QoS flows and is ignored otherwise.
	-
	

	Reflective QoS Attribute
	O
	
	ENUMERATED (subject to, …)
	Details in TS 23.501 [9]. This IE may be present in case of Non-GBR QoS flows and is ignored otherwise.
	-
	

	Additional QoS Flow Information
	O
	
	ENUMERATED (more likely, …)
	This IE indicates that traffic for this QoS flow is likely to appear more often than traffic for other flows established for the PDU session.
This IE may be present in case of Non-GBR QoS flows and is ignored otherwise.
	-
	

	QoS Monitoring Request
	O
	
	ENUMERATED (UL, DL, Both, …, stop)
	Indicates to measure UL, or DL, or both UL/DL delays for the associated QoS flow or stop the corresponding QoS monitoring.
	YES
	ignore

	QoS Monitoring Reporting Frequency
	O
	
	INTEGER (1.. 1800, …)
	Indicates the reporting frequency for RAN part delay for QoS monitoring.
Units: second
	YES
	ignore

	
	
	
	
	
	
	

	PDU Set QoS Parameters Downlink
	O
	
	PDU Set QoS Parameters
9.3.1.x
	
	YES
	ignore

	PDU Set QoS Parameters Uplink
	O
	
	PDU Set QoS Parameters
9.3.1.x
	
	YES
	ignore
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