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Introduction
Last RANP#103 approved the revised WID on XR (eXtended Reality) for NR Phase 3[1], additionally included:
· Extend Release 18 standalone mechanism to support NR-NR dual connectivity as follows [RAN3]
· PDU set based handling 
· ECN marking 
· Burst Arrival Time reporting, if needed
· PSI Discard coordination, if needed
Note: No RAN2 impact from above items
This contribution discusses their impact on the RAN3 signalling protocol.

Discussion
PDU set based handling over DC
Only for the SN terminated bearer, the MN needs to give to the SN the PDU Set QoS Parameters information, during SN Addition procedure and MN initiated SN Modification procedures. The reason for only the SN terminated bearer is because the PDCP sublayer in located in SN, the SN receive/send directly DL/UL data from/to the UPF by the PDU Session User Plane Protocol (i.e. the NG-Uplane protocol), then need to handle the user plane data accordingly to the PDU Set QoS Parameter.
This PDU Set QoS Parameter IE includes UL PDU Set QoS Information IE and DL PDU Set QoS Information IE. The PDU Set QoS Parameter IE has been introduced for Xn Handover in Rel-18, under the QoS Flow Level QoS Parameters IE. 
The QoS Flow Level QoS Parameters IE exists also under the PDU Session Resource Setup Info – SN terminated IE and PDU Session Resource Modification Info – SN terminated IE. Therefore it can be easily understood that the PDU Set QoS Information is already available for DC signalling.
Observation 1: The PDU Set QoS Information exists under QoS Flow Level QoS Parameters IE, is already available for DC signalling.
One may need to study is whether the SN need to give back to the MN the PDU Set based Handling Indicator. Rel-18 introduced in e.g. XNAP: HANDOVER REQUEST ACKNOWLEDGE message the PDU Set based Handling Indicator (“support”) is for the source gNB to know when data forwarding to include the PDU Set Information Container or not.
Regarding the Dual Connective between MN and SN, there is data forwarding for e.g. when bearer type change from MN terminated bearer to SN terminated bearer. Therefore the SN also need to indicate to the MN the PDU Set based Handling indicaror, so the MN when data forwarding to include the PDU Set Information Container or not. Not only for the data forwarding, the MN need also to tell the AMF->SMF-> UPF whether to include PDU Set Information Container when transferring the XR related packet data, so the PDU Set based Handling Indicator (“support”) also need to inform from SN to MN if any SN terminated bearer will be established
Observation 2:  For the SN terminated bearer, e.g. for the data forwarding purpose, and also in order for the MN to inform AMF->SMF->UPF whether can include PDU Set Information Container when transferring the XR related packet data, SN need to inform the MN PDU Set based Handling Indicator (“support”) in e.g. SN Addition Request Acknowledge message.
ECN marking over DC
Only for the SN terminated bearer, the MN if received from AMF, needs to give the requested ECN marking or congestion information to SN during SN Addition procedure and MN initiated SN Modification procedures. The reason for only the SN terminated bearer is because the PDCP sublayer in located in SN, the SN, if support, can do the ECN marking or report the congestion information to the UPF in the PDU Session User Plane Protocol (i.e. the NG-Uplane protocol). This ECN marking or congestion information information can be same to what is already specified in the Xn Handover Request related message. Therefore it will be simply just to add in SN Addition Request message and SN Modification Request message.
Observation 3:  For the SN terminated bearer, in order for the SN to do either the ECN marking or report the congestion information to the UPF, similar to that in Xn Handover Request message, the ECN Marking or Congestion Information Reporting Request IE can be added in the SN Addition Request message and SN Modification Request message. 
PSI Discard coordination over DC, if needed
PSI based discard was introduced for UL in R18 XR, which allows the UE to be configured with a shorter PDCP discard timer for low important PDU sets in case for hanlding during congestion. The activation and deactivation of such shorter PDCP discard timer (activation/deactivation) is controlled by the MAC CE sent from the gNB-DU to the UE (in the split architectute). For DC configuration, since the configuration to the UE is done by the MN, the PSI based SDU discarding configuration information need to inform from the MN to SN in SN Addition Request/SN Modification Request message, the SN can then know whether it should activate the PSI based SDU discarteding by MAC-CE.
Observation 4: The PSI based SDU discarding configuration information need to inform from the MN to SN in SN Addition Request/SN Modification Request message, the SN can then know whether it should activate the PSI based SDU discarteding by MAC-CE

Proposal
Proposal: To support XR over DC, it is proposed to consider the following observations:
Observation 1: The PDU Set QoS Information exists under QoS Flow Level QoS Parameters IE, is already available for DC signalling.
Observation 2:  For the SN terminated bearer, e.g. for the data forwarding purpose, and also in order for the MN to inform AMF->SMF->UPF whether can include PDU Set Information Container when transferring the XR related packet data, SN need to inform the MN PDU Set based Handling Indicator (“support”) in e.g. SN Addition Request Acknowledge message.
Observation 3:  For the SN terminated bearer, in order for the SN to do either the ECN marking or report the congestion information to the UPF, similar to that in Xn Handover Request message, the ECN Marking or Congestion Information Reporting Request IE can be added in the SN Addition Request message and SN Modification Request message. 
Observation 4: The PSI based SDU discarding configuration information need to inform from the MN to SN in SN Addition Request/SN Modification Request message, the SN can then know whether it should activate the PSI based SDU discarteding by MAC-CE
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9.2.3.5	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
	
	
	
	[bookmark: OLE_LINK178]–
	

	>Non Dynamic 5QI
	
	
	
	
	
	

	>>Non dynamic 5QI Descriptor
	M
	
	9.2.3.8
	
	–
	

	>Dynamic 5QI
	
	
	
	
	
	

	>>Dynamic 5QI Descriptor
	M
	
	9.2.3.9
	
	–
	

	Allocation and Retention Priority
	M 
	
	9.2.3.7
	
	–
	

	GBR QoS Flow Information
	O
	
	9.2.3.6
	This IE shall be present for GBR QoS flows and is ignored otherwise.
	–
	

	Reflective QoS Attribute
	O
	
	ENUMERATED (subject to, ...)
	Reflective QoS is specified in TS 23.501 [7]. This IE applies to Non-GBR bearers only and is ignored otherwise.
	–
	

	Additional QoS flow Information
	O
	
	ENUMERATED (more likely, …)
	If this IE is set to "more likely", this 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 flows only and is ignored otherwise.
	–
	

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

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

	QoS Monitoring Disabled
	O
	
	ENUMERATED(true, ...)
	Indicates to stop the QoS monitoring.
	YES
	ignore

	PDU Set QoS Parameters
	
	0..1
	
	Indicates the PDU Set QoS Parameters.
	YES
	ignore

	>UL PDU Set QoS Information
	O
	
	PDU Set QoS Information
9.2.3.203
	
	–
	

	>DL PDU Set QoS Information
	O
	
	PDU Set QoS Information
9.2.3.203
	
	–
	




[bookmark: _Toc155960256]9.2.3.203	PDU Set QoS Information
This IE defines the PDU Set QoS Information to be applied to a QoS flow.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PDU Set Delay Budget
	O
	
	Extended Packet Delay Budget
9.2.3.113
	PDU Set Delay Budget as defined in TS 23.501 [7].

	PDU Set Error Rate
	O
	
	Packet Error Rate
9.2.3.13
	PDU Set Error Rate as defined in TS 23.501 [7].

	PDU Set Integrated Handling Information
	O
	
	ENUMERATED(true, false, …)
	PDU Set Integrated handling Information as defined in TS 23.501 [7].
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