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1	Introduction
In this contribution, we’d like to discuss the following open issues for PDU set based handling for XR.
· UL traffic information from UE 
· PDU set based QoS handling in NG-RAN
[bookmark: _Hlk109747344]2	Discussion
2.1	UL traffic information from UE 
According to RAN2’s discussion and Running CR for TS 38.331[1] as below, UL traffic information can be sent from UE to gNB via UE Assistance Information message. 
[image: ]
According to RAN2’s agreements [2] and running CR as above, the following information is provided from UE
-     trafficPeriodicity, indicates the average time period between the start times of two data bursts.;
-	burstArrivalTime, indicates the average value of the arrival time of the first packet of the Data Burst arrival time for the concerned QoS flow;
-	jitterRange, indicates the maximum deviation of the arrival time of the first packet of a Data Burst compared to the time indicated with burstArrivalTime and the periodicity of the Data Bursts. This field shall only be reported together with the burstArrivalTime or after the burstArrivalTime has been already reported;
-   pduSetIdentification, indicates whether the UE is able to identify PDU Set related information for the QoS flow. If set to true, the UE is able to identify PDU set related information, otherwise, the UE is not able to do so.
The trafficPeriodicity, burstArrivalTime and jitterRange are the XR traffic assistance information for UL and they are reported from UE, while for the XR traffic assistance information from CN, it’s already discussed in RAN3 and agreed to re-use TSC assistance information to include the following information for XR traffic:
-	UL and/or DL Periodicity;
-	N6 Jitter Information associated with the DL Periodicity;
In our view, the UL traffic information from UE should also be provided to gNB-DU and gNB-CU-UP in case of CU-DU split architecture. 
For the UL Periodicity, which may be provided from both UE and Core network, we think this can be up to gNB-DU or gNB-CU-UP’s implementation to how to use them if both are received. 
The pduSetIdentification is used to indicate whether UE support PDU set identification. According to the following agreements from RAN2, if UE support PDU set identification, when there is congestion, the gNB-DU can send the MAC CE to activate the PSI-based discard in UE side, if UE does not support it, the gNB-DU will not activate the PSI-based discard or it can de-activate the PSI-based discard in UE side. In general, the should be known by gNB-DU for activating or deactivating the PSI-based discard in UE side.
Agreements:
1. For UL XR awareness related capabilities, UE shall not reject (i.e. not perform re-establishment) the network XR configuration even if the capability is not supported for a specific application
2. UE can indicate to RAN whether a UL QoS flow can be identified with PDU sets, as a UL traffic parameter via UE Assistance Information message.  Legacy
3. Send an LS to SA2, CT1, SA4, explain assumption on RAN awareness and support for identification of UL PDU sets.   It is up to SA2 whether AS/NAS interactions/signaling are required from upper layers

Agreements
1. We will use a discard timer mechanism for the low importance PDU set.  We will allow a value of zero for the timer.    The running discard timers are not changed.   
2. It is up to UE implementation to determine which PSI levels will apply the discard mechanism 
3. the gNB signals an activation/deactivation indication (e.g. when congestion situation is detection) 
4. activation/deactivation is signaled using an ON/OFF mechanism on a per UE basis.  Introduce new MAC CE.  

Observation 1, UE will report UL traffic information including trafficPeriodicity, burstArrivalTime, jitterRange and pduSetIdentification to gNB via RRC UE assistance information message.
Observation 2, similar to the information from core network, the trafficPeriodicity, burstArrivalTime, jitterRange should be provided to gNB-DU and gNB-CU-UP.
Observation 3, it’s up to gNB-DU or gNB-CU-UP’s implementation to how to use the UL Periodicity from UE and Core network if both of them are received.
Observation 4, the pduSetIdentification should be provided to gNB-DU for PSI-based activation and deactivation.
If RAN3 agrees that gNB-DU and gNB-CU-UP should be aware of the above UL traffic information, RAN3 needs to discuss the signalling design.
In F1AP specification, UEAssistanceInformation IE is already introduced in CU to DU RRC Information IE, we think it is possible to re-use it for UL traffic information. But the current procedural text as below, needs to be updated to reflect the gNB-DU behaviour for XR services. [bookmark: _Hlk149808220][bookmark: _Hlk149808250]The UEAssistanceInformation IE shall be included in CU to DU RRC Information IE in the UE CONTEXT SETUP REQUEST message if the gNB-CU received this IE from the UE; if the UEAssistanceInformation IE is included in the CU to DU RRC Information IE in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall, if supported, take it into account when configuring resources for the UE.

The following text may be used to reflect the gNB-DU behaviours for XR services.For XR services related operation, the UEAssistanceInformation IE shall be included in the CU to DU RRC Information IE if the gNB-CU receives UL traffic information from UE. If the UEAssistanceInformation IE is included in the CU to DU RRC Information IE in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall, if supported, use it for power saving configuration and the PSI-based discard activation or deactivation for the UE.


Observation 5, the UEAssistanceInformation IE in F1AP can be re-used for UL traffic information transfer, however, the UL traffic information is not only used for resource configuration, but also used to activate and deactivate the PSI-based discard in UE side. 
Proposal 1, RAN3 discuss to re-use UEAssistanceInformation with updated procedural text captured in the TP for F1AP in Annex A or introduce new IEs for UL traffic information.
In E1AP specification, there is no UEAssistanceInformation IE currently, and for the existing TSC assistance information, the coding of BAT and jitter range may be different for UL and DL, as you can see RAN2 decided to use choice structure comprising ReferenceTime IE and reference SFN/slot for BAT, which is totally different from the coding from core network. Given that the coding and source are different, we think it’s better to use a separate IEs for UL traffic information from UE.
Agreements on XR awareness
1. The definition of the BAT in the field description of the burstArrivalTime should be updated as follows: “indicates the average value of the arrival time of the first packet of the Data Burst”.  
2. A choice structure comprising ReferenceTime IE and reference SFN/slot is designed for BAT reporting

Observation 6, there is no UEAssistanceInformation IE in E1AP, and the coding and source in the existing TSC assistance information is not suitable for UL traffic information. 
Proposal 2, it is proposed to introduce a separate UL traffic information over E1AP and agreed the TP for E1AP in Annex B.
2.2	PDU set based QoS handling in NG-RAN
According to current discussion, the core network may send the PDU set QoS parameters to the NG-RAN node, it’s kind of request from core network to ask NG-RAN node to start PDU set-based handling. In our view, even though NG-RAN node supports the feature of PDU set-based handling, it does not mean NG-RAN node need to accept all the request from core network for all the UEs, NG-RAN node can decide whether to accept the PDU set based QoS handling for each requested QoS flow, based on the NG-RAN node’s situation, e.g. UE priority, processing load, energy consumption.
With the above understanding, it is proposed that the NG-RAN node should notify the core network the QoS flows that is not accepted for PDU set QoS handling in the response message, we think the existing QoS Flow List with Cause IE can be re-used by adding the PDU set based QoS handling specific indication. The change can be as follows.
9.3.1.13	QoS Flow List with Cause
This IE contains a list of QoS flows with a cause value. It is used for example to indicate failed QoS flow(s) or QoS flow(s) to be released or the failed QoS flow(s) for PDU set based QoS handling or the QoS flow(s) to stop PDU set based QoS handling.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	QoS Flow Item
	
	1..<maxnoofQoSFlows>
	
	

	>QoS Flow Identifier
	M
	
	9.3.1.51
	

	>Cause
	M
	
	9.3.1.2
	

	>PDU set QoS Handling
	O
	
	ENUMERATED (true, …)
	This IE is used to indicate whether the information is related to PDU set based QoS handling



[bookmark: _Hlk149819607]On the other hand, after legacy QoS flow setup, the core network may send the QoS Flow to Release List IE to release the QoS flow, it is also possible that the core network wants to stop PDU set based QoS handling after PDU set based QoS handling is activated in NG-RAN, e.g. the UPF stop identifying and marking the PDU set for some reasons, or due to the policy in the core network, core network does not need to perform PDU set based QoS handling, the NG-RAN node should be aligned with the core network, so it is proposed to introduce a new information in the PDU SESSION RESOURCE MODIFY REQUEST message over NGAP to stop PDU set based QoS handling in NG-RAN, and also update other RAN3 specifications, e.g. XnAP, F1AP and E1AP.
Observation 7, even though the NG-RAN node support PDU set based QoS handling, it does not mean the NG-RAN node needs to accept all the request for PDU set based QoS handling, the NG-RAN node can decide whether to accept the request according to its implementation, e.g. UE priority, the processing load, energy consumption.
Proposal 3, it is proposed to reuse the existing QoS Flow Failed to Setup List IE in the PDU session resource setup response message to indicate the core network the QoS flow(s) that is not accepted for PDU set based QoS handling in NG-RAN node, by adding a new indication IE (e.g. PDU set QoS handling IE) in the QoS Flow List with Cause IE.
Observation 8, after the PDU set based QoS handling is activated in NG-RAN node, the core network may decide to stop PDU set based QoS handling according to the UPF situation and core network’s polity.
Proposal 4, it is proposed to introduce QoS flow to stop PDU set based QoS handling information in the PDU SESSION RESOURCE MODIFY REQUEST message over NGAP to stop PDU set based QoS handling in NG-RAN.
Proposal 5, if RAN3 agrees the above enhancements for NGAP captured in the TP for NGAP in the Annex C, the XnAP, F1AP and E1AP should all be updated.
3	Conclusion
In this contribution, we had the following observations and proposals: 
UL traffic information from UE 
Observation 1, UE will report UL traffic information including trafficPeriodicity, burstArrivalTime, jitterRange and pduSetIdentification to gNB via RRC UE assistance information message.
Observation 2, similar to the information from core network, the trafficPeriodicity, burstArrivalTime, jitterRange should be provided to gNB-DU and gNB-CU-UP.
Observation 3, it’s up to gNB-DU or gNB-CU-UP’s implementation to how to use the UL Periodicity from UE and Core network if both of them are received.
Observation 4, the pduSetIdentification should be provided to gNB-DU for PSI-based activation and deactivation.
Observation 5, the UEAssistanceInformation IE in F1AP can be re-used for UL traffic information transfer, however, the UL traffic information is not only used for resource configuration, but also used to activate and deactivate the PSI-based discard in UE side. 
Proposal 1, RAN3 discuss to re-use UEAssistanceInformation with updated procedural text captured in the TP for F1AP in Annex A or introduce new IEs for UL traffic information.
Observation 6, there is no UEAssistanceInformation IE in E1AP, and the coding and source in the existing TSC assistance information is not suitable for UL traffic information. 
Proposal 2, it is proposed to introduce a separate UL traffic information over E1AP and agreed the TP for E1AP in Annex B.
PDU set based QoS handling in NG-RAN 
Observation 7, even though the NG-RAN node support PDU set based QoS handling, it does not mean the NG-RAN node needs to accept all the request for PDU set based QoS handling, the NG-RAN node can decide whether to accept the request according to its implementation, e.g. UE priority, the processing load, energy consumption.
Proposal 3, it is proposed to reuse the existing QoS Flow Failed to Setup List IE in the PDU session resource setup response message to indicate the core network the QoS flow(s) that is not accepted for PDU set based QoS handling in NG-RAN node, by adding a new indication IE (e.g. PDU set QoS handling IE) in the QoS Flow List with Cause IE.
Observation 8, after the PDU set based QoS handling is activated in NG-RAN node, the core network may decide to stop PDU set based QoS handling according to the UPF situation and core network’s polity.
Proposal 4, it is proposed to introduce QoS flow to stop PDU set based QoS handling information in the PDU SESSION RESOURCE MODIFY REQUEST message over NGAP to stop PDU set based QoS handling in NG-RAN.
Proposal 5, if RAN3 agrees the above enhancements for NGAP captured in the TP for NGAP in the Annex C, the XnAP, F1AP and E1AP should all be updated.
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5	Annex A (TP for TS 37.473 BL) support of UL traffic information
<<<<<<<<<<<<<<<<<<<< Change Start>>>>>>>>>>>>>>>>>>>>
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[bookmark: _Toc51763370][bookmark: _Toc64448533][bookmark: _Toc74154305][bookmark: _Toc81383049][bookmark: _Toc88657682][bookmark: _Toc97910594][bookmark: _Toc66289192][bookmark: _Toc105510613][bookmark: _Toc113835122][bookmark: _Toc105927145][bookmark: _Toc106109685][bookmark: _Toc99038233][bookmark: _Toc99730494][bookmark: _Toc138795331][bookmark: _Toc120123965][bookmark: _Toc20955773][bookmark: _Toc29892867][bookmark: _Toc36556804][bookmark: _Toc45832190]8.3.1	UE Context Setup 
[bookmark: _Toc51763371][bookmark: _Toc66289193][bookmark: _Toc88657683][bookmark: _Toc97910595][bookmark: _Toc64448534][bookmark: _Toc36556805][bookmark: _Toc99730495][bookmark: _Toc29892868][bookmark: _Toc99038234][bookmark: _Toc74154306][bookmark: _Toc113835123][bookmark: _Toc105510614][bookmark: _Toc45832191][bookmark: _Toc20955774][bookmark: _Toc120123966][bookmark: _Toc106109686][bookmark: _Toc105927146][bookmark: _Toc81383050][bookmark: _Toc138795332]8.3.1.1	General
The purpose of the UE Context Setup procedure is to establish the UE Context including, among others, SRB,DRB, BH RLC channel, Uu Relay RLC channel, PC5 Relay RLC channel, and SL DRB configuration. The procedure uses UE-associated signalling.
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[bookmark: _Hlk44097902]Figure 8.3.1.2-1: UE Context Setup Request procedure: Successful Operation
The gNB-CU initiates the procedure by sending UE CONTEXT SETUP REQUEST message to the gNB-DU. If the gNB-DU succeeds to establish the UE context, it replies to the gNB-CU with UE CONTEXT SETUP RESPONSE. If no UE-associated logical F1-connection exists, the UE-associated logical F1-connection shall be established as part of the procedure. Except for RACH based SDT, the gNB-CU shall perform RRC Reconfiguration or RRC connection resume to send UE to the RRC_CONNECTED state as described in TS 38.331 [8], and in this case, the CellGroupConfig IE shall transparently be signaled to the UE as specified in TS 38.331 [8]. In the case of RACH based SDT procedure, the CellGroupConfig IE shall be ignored by the gNB-CU.
<<<<<<<<<<<<<<<<<<<< unchanged parts omitted >>>>>>>>>>>>>>>>>>>>
If the UE Multicast MRB To Be Setup List IE is contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall, if supported, take it into account for configuring MBS Session Resources, if applicable. And if the MBS PTP Retransmission Tunnel Required IE is included in the UE Multicast MRB to Be Setup Item IEs IE, the gNB-DU shall, if supported trigger the establishment of the MBS PTP Retransmission F1-U tunnel. If the MBS PTP Forwarding Tunnel Required Information IE is included in the UE Multicast MRB to Be Setup Item IEs IE, the gNB-DU shall, if supported trigger the establishment of the MBS PTP Forwarding F1-U tunnel. If the Source MRB ID IE is included in the UE Multicast MRB to Be Setup Item IEs IE, the DU shall, if supported, use it to identify the MRB configuration as provided to the UE in the source cell and take it into account for configuring MBS Session Resources.
If the PDU Set QoS Parameters IE is included in the QoS Flow Level QoS Parameters IE contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall, if supported, store this information and use it as specified in TS 23.501 [21].
If the InterFrequencyConfig-NoGap IE is included in the DU to CU RRC Information IE contained in the UE CONTEXT SETUP RESPONSE message, the gNB-CU shall, if supported, use it as described in TS 38.331 [8].
If the ul-GapFR2-Config IE is contained in the DU to CU RRC Information IE that is included in the UE CONTEXT SETUP RESPONSE message, the gNB-CU shall, if supported, use it as described in TS 38.331 [8].
If the TwoPHRModeMCG IE or the TwoPHRModeSCG IE is contained in the DU to CU RRC Information IE that is included in the UE CONTEXT SETUP RESPONSE message, the gNB-CU shall, if supported, use this value as described in TS 38.331 [8].
If the MBSInterestIndication IE is included in the CU to DU RRC Information IE in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall, if supported, take it into account when configuring resources for the UE.
If the ncd-SSB-RedCapInitialBWP-SDT IE is contained in the DU to CU RRC Information IE that is included in the UE CONTEXT SETUP RESPONSE message, the gNB-CU shall, if supported, use it as described in TS 38.331 [8].
For XR services related operation, the UEAssistanceInformation IE shall be included in the CU to DU RRC Information IE if the gNB-CU receives UL traffic information from UE. If the UEAssistanceInformation IE is included in the CU to DU RRC Information IE in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall, if supported, use it for power saving configuration and the PSI-based discard activation or deactivation for the UE.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
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The purpose of the UE Context Modification procedure is to modify the established UE Context, e.g., establishing, modifying and releasing radio resources or sidelink resources. This procedure is also used to command the gNB-DU to stop data transmission for the UE for mobility (see TS 38.401 [4]). The procedure uses UE-associated signalling.
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Figure 8.3.4.2-1: UE Context Modification procedure. Successful operation
The UE CONTEXT MODIFICATION REQUEST message is initiated by the gNB-CU.
Upon reception of the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall perform the modifications, and if successful reports the update in the UE CONTEXT MODIFICATION RESPONSE message.
<<<<<<<<<<<<<<<<<<<< unchanged parts omitted >>>>>>>>>>>>>>>>>>>>
If the Management Based MDT PLMN Modification List IE is contained in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall, if supported, overwrite any previously stored Management Based MDT PLMN List information in the UE context and use the received information to determine subsequent selection of the UE for management based MDT defined in TS 32.422 [29].
If the PDU Set QoS Parameters IE is included in the QoS Flow Level QoS Parameters IE contained in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall, if supported, store this information and use it as specified in TS 23.501 [21].
If the InterFrequencyConfig-NoGap IE is included in the DU to CU RRC Information IE contained in the UE CONTEXT MODIFICATION RESPONSE message, the gNB-CU shall, if supported, use it as described in TS 38.331 [8].
If the ul-GapFR2-Config IE is contained in the DU to CU RRC Information IE that is included in the UE CONTEXT MODIFICATION RESPONSE message, the gNB-CU shall, if supported, use it as described in TS 38.331 [8].
If the TwoPHRModeMCG IE or the TwoPHRModeSCG IE is contained in the DU to CU RRC Information IE that is included in the UE CONTEXT MODIFICATION RESPONSE message, the gNB-CU shall, if supported, use this value as described in TS 38.331 [8].
If the MBSInterestIndication IE is included in the CU to DU RRC Information IE in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall, if supported, take it into account when configuring resources for the UE.
If the ncd-SSB-RedCapInitialBWP-SDT IE is contained in the DU to CU RRC Information IE that is included in the UE CONTEXT MODIFICATION RESPONSE message, the gNB-CU shall, if supported, use it as described in TS 38.331 [8].
For XR services related operation, the UEAssistanceInformation IE shall be included in the CU to DU RRC Information IE if the gNB-CU receives UL traffic information from UE. If the UEAssistanceInformation IE is included in the CU to DU RRC Information IE in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall, if supported, use it for power saving configuration and the PSI-based discard activation or deactivation for the UE.
<<<<<<<<<<<<<<<<<<<< Change End>>>>>>>>>>>>>>>>>>>>
6	Annex B (TP for TS 37.483 BL) support of UL traffic information
<<<<<<<<<<<<<<<<<<<< Change Start>>>>>>>>>>>>>>>>>>>>
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This IE contains a list of QoS Flows including the QoS Flow parameters.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	QoS Flow List
	
	1
	
	
	-
	-

	>QoS Flow Item 
	
	1..<maxnoofQoSFlows>
	
	
	-
	-

	>>QoS Flow Identifier
	M
	
	9.3.1.24
	
	-
	-

	>>QoS Flow Level QoS Parameters
	M
	
	9.3.1.26
	
	-
	-

	>>QoS Flow Mapping Indication
	O
	
	9.3.1.60
	Indicates that only the uplink or downlink QoS flow is mapped to the DRB. For MBS, this IE is associated with an MRB and always set to "dl".
	-
	-

	>>Redundant QoS Flow  Indicator
	O
	
	9.3.1.74
	This IE indicates that this QoS flow is requested for the redundant transmission.
	YES
	ignore

	>>TSC Traffic Characteristics
	O
	
	9.3.1.75
	Traffic pattern information associated with the QFI. Details in TS 23.501 [20].
	YES
	ignore

	>> ECN Marking for L4S or Congestion Monitoring Request (FFS on name)
	O
	
	9.3.1.x1
	
	YES
	ignore

	>>UL Traffic Information
	O
	
	9.3.1.x4
	UL Traffic information associated with QFI from UE. Details in TS 38.331
	YES
	ignore



	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows in a PDU Session. Value is 64.



<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
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This IE provides the UL Traffic Information for a QoS flow from UE. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Traffic Periodicity
	O
	
	OCTET STRING
	Encoded in the same format as the trafficPeriodicity IE as defined in TS 38.331 [10].
	YES
	ignore

	Burst Arrival Time
	O
	
	OCTET STRING
	Encoded in the same format as the burstArrivalTime IE as defined in TS 38.331 [10].
	YES
	ignore

	UL Jitter Information
	O
	
	OCTET STRING
	Encoded in the same format as the jitterRange IE as defined in TS 38.331 [10].
	YES
	ignore



<<<<<<<<<<<<<<<<<<<< Changes end >>>>>>>>>>>>>>>>>>>>

7	Annex C (TP for TS 38.413 BL) support of PDU set based QoS handling
<<<<<<<<<<<<<<<<<<<< Change Start>>>>>>>>>>>>>>>>>>>>
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The purpose of the PDU Session Resource Setup procedure is to assign resources on Uu and NG-U for one or several PDU sessions and the corresponding QoS flows, and to setup corresponding DRBs for a given UE. The procedure uses UE-associated signalling.
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Figure 8.2.1.2-1: PDU session resource setup: successful operation
The AMF initiates the procedure by sending a PDU SESSION RESOURCE SETUP REQUEST message to the NG-RAN node.
<<<<<<<<<<<<<<<<<<<< skip the unchanged parts>>>>>>>>>>>>>>>>>>>>
The NG-RAN node shall report to the AMF in the PDU SESSION RESOURCE SETUP RESPONSE message the result for each PDU session resource requested to be setup: 
-	For each PDU session resource successfully setup, the PDU Session Resource Setup Response Transfer IE shall be included containing:
1.	The NG-U UP transport layer information to be used for the PDU session and associated list of QoS flows which have been successfully established, in the QoS Flow per TNL Information IE.
2.	The list of QoS flows which failed to be established, if any, in the QoS Flow Failed to Setup List IE. When the NG-RAN node reports unsuccessful establishment of a QoS flow, the cause value should be precise enough to enable the SMF to know the reason for the unsuccessful establishment.
3. The list of QoS flows which failed to be setup with PDU set based QoS handling, if any, in the QoS Flow Failed to Setup List IE and the PDU set QoS Handling IE is set to “true”.
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The purpose of the PDU Session Resource Modify procedure is to enable configuration modifications of already established PDU session(s) for a given UE. It is also to enable the setup, modification and release of the QoS flow for already established PDU session(s). The procedure uses UE-associated signalling.
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Figure 8.2.3.2-1: PDU session resource modify: successful operation
The AMF initiates the procedure by sending a PDU SESSION RESOURCE MODIFY REQUEST message to the NG-RAN node.
The PDU SESSION RESOURCE MODIFY REQUEST message shall contain the information required by the NG-RAN node, which may trigger the NG-RAN configuration modification for the existing PDU sessions listed in the PDU Session Resource Modify Request List IE.
Upon reception of the PDU SESSION RESOURCE MODIFY REQUEST message, if the NG-RAN configuration is triggered to be modified and if resources are available for the modified NG-RAN configuration, the NG-RAN node shall execute the configuration modification for the requested PDU session.
If the RAN Paging Priority IE is included in the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-RAN node may use it to determine a priority for paging the UE in RRC_INACTIVE state.
For each PDU session, if the S-NSSAI IE is included in the PDU Session Resource Modify Request Item IE contained in the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-RAN node shall replace the previously provided S-NSSAI by the received S-NSSAI for the concerned PDU session and use it as specified in TS 23.502 [10].
For each PDU session, if the Network Instance IE is included in the PDU Session Resource Modify Request Transfer IE contained in the PDU SESSION RESOURCE MODIFY REQUEST message and the Common Network Instance IE is not present, the NG-RAN node shall, if supported, use it as specified in TS 23.501 [9].
For each PDU session, if the Common Network Instance IE is included in the PDU Session Resource Modify Request Transfer IE or in the Additional UL NG-U UP TNL Information IE, or in the Additional Redundant UL NG-U UP TNL Information IE contained in the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-RAN node shall, if supported, use it when selecting transport network resource for the concerned NG-U transport bearer as specified in TS 23.501 [9].
For each PDU session, if the Redundant Common Network Instance IE is included in the PDU Session Resource Modify Request Transfer IE contained in the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-RAN node shall, if supported, use it for the redundant transmission as specified in TS 23.501 [9].
For each PDU session, if the TSC Traffic Characteristics IE is included in the PDU Session Resource Modify Request Transfer IE contained in the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-RAN node shall, if supported, store it and use it as specified in TS 23.501 [9].
For each PDU session, if the Redundant QoS Flow Indicator IE is included and set to “false” for all QoS flows, the NG-RAN node shall, if supported, stop the redundant transmission and release the redundant tunnel for the concerned PDU session as specified in TS 23.501 [9].
For each PDU session in the PDU SESSION RESOURCE MODIFY REQUEST message, if the Alternative QoS Parameters Set List IE is included in the GBR QoS Flow Information IE in the PDU Session Resource Modify Request Transfer IE of the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-RAN node may accept the setup of the QoS flow when notification control has been enabled if the requested QoS parameters or at least one of the alternative QoS parameters sets can be fulfilled at the time of setup. In case the NG-RAN node accepts the setup fulfilling one of the alternative QoS parameters it shall indicate the alternative QoS parameters set which it currently fulfils in the Current QoS Parameters Set Index IE within the PDU Session Resource Setup Response Transfer IE of the PDU SESSION RESOURCE MODIFY RESPONSE message.
For each PDU session included in the PDU Session Resource Modify Request List IE:
-	For each QoS flow included in the QoS Flow Add or Modify Request List IE, based on the QoS Flow Level QoS Parameters IE, the NG-RAN node may establish, modify or release the DRB configuration and may change allocation of resources on NG or Uu accordingly. The NG-RAN node shall associate each QoS flow accepted to setup or modify which is not associated with an MBS QoS flow with a DRB of the PDU session. The associated DRB for the QoS flow accepted to modify may not change.
-	For each QoS flow, if the Redundant QoS Flow Indicator IE is included, the NG-RAN node shall, if supported, store it and consider it for the redundant transmission as specified in TS 23.501 [9].
-	For each QoS flow included in the QoS Flow Add or Modify Request List IE, if the QoS Flow Add or Modify Request Item IE is included for an existing QoS Flow Identifier IE, the NG-RAN node shall overwrite the content of the full QoS Flow Add or Modify Request Item IE.
-	For each QoS flow included in the QoS Flow to Release List IE, the NG-RAN node shall de-associate the QoS flow with the previously associated DRB.
-	If the NAS-PDU IE is received for the PDU session, the NG-RAN node shall pass it to the UE only if at least one of the requests included in the PDU Session Resource Modify Request Transfer IE is successful (i.e. the PDU session is included in the PDU Session Resource Modify Response Item IE of the PDU SESSION RESOURCE MODIFY RESPONSE message). 
-	The NG-RAN node may change allocation of resources on NG according to the requested target configuration.
-	If the PDU Session Aggregate Maximum Bit Rate IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node shall store and use the received PDU Session Aggregate Maximum Bit Rate value when enforcing traffic policing for Non-GBR QoS flows for the concerned UE as specified in TS 23.501 [9].
-	If the UL NG-U UP TNL Information IE in the UL NG-U UP TNL Modify List IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node shall update the transport layer information for the uplink data accordingly for the concerned transport bearers identified by the DL NG-U UP TNL Information IE included in the PDU Session Resource Modify Request Transfer IE for the concerned PDU session.
-	If the Additional UL NG-U UP TNL Information IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node may allocate resources for an additional NG-U transport bearer for some or all of the QoS flows present in the QoS Flow Add or Modify Request List IE and it shall indicate these QoS flows in the Additional DL QoS Flow per TNL Information IE in the PDU Session Resource Modify Response Transfer IE. In case the Additional DL QoS Flow per TNL Information IE is not included the SMF shall consider the proposed additional UL NG-U UP TNL information as available again.
-	In case more than one NG-U transport bearers have been set up for the PDU session, if all the QoS flows associated to one existing NG-U transport bearer are included in the QoS Flow to Release List IE in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node and 5GC shall consider that the concerned NG-U transport bearer is removed for the PDU session, and both NG-RAN node and 5GC shall therefore consider the related NG-U UP TNL information as available again.
-	If the Redundant UL NG-U UP TNL Information IE within the UL NG-U UP TNL Modify List IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node shall, if supported, update the transport layer information for the uplink data accordingly for the concerned transport bearer identified by the Redundant DL NG-U UP TNL Information IE included in the PDU Session Resource Modify Request Transfer IE for the concerned PDU session.
-	If the Additional Redundant UL NG-U UP TNL Information IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node may allocate resources for an additional redundant NG-U transport bearer for some or all of the QoS flows present in the QoS Flow Add or Modify Request List IE and it shall, if supported, indicate these QoS flows in the Additional Redundant DL QoS Flow per TNL Information IE in the PDU Session Resource Modify Response Transfer IE. In case the Additional Redundant DL QoS Flow per TNL Information IE is not included the SMF shall consider the proposed additional Redundant UL NG-U UP TNL information as available again.
-	If the Redundant UL NG-U UP TNL Information IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node may allocate resources for a redundant NG-U transport bearer for some or all of the QoS flows present in the QoS Flow Add or Modify Request List IE and it shall, if supported, indicate the corresponding NG-RAN endpoint of this NG-U transport bearer in the Redundant DL NG-U UP TNL Information IE in the PDU Session Resource Modify Response Transfer IE.
-	If the Security Indication IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node shall, if supported, only update the maximum integrity protected data rate uplink and/or the maximum integrity protected data rate downlink, and take them into account as defined in the PDU Session Resource Setup procedure.
- 	For each QoS flow included in the QoS Flow to Stop PDU set QoS Handling List IE and the PDU set QoS Handling IE is set to “true”, the NG-RAN node shall stop the PDU set based QoS handling for the QoS flow.
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Figure 8.4.2.2-1: Handover resource allocation: successful operation
The AMF initiates the procedure by sending the HANDOVER REQUEST message to the target NG-RAN node.
<<<<<<<<<<<<<<<<<<<< skip the unchanged parts>>>>>>>>>>>>>>>>>>>>
Upon receiving the PDU Session Resource Setup List IE contained in the HANDOVER REQUEST message, the target NG-RAN node shall behave the same as defined in the PDU Session Resource Setup procedure. The target NG-RAN node shall report to the AMF in the HANDOVER REQUEST ACKNOWLEDGE message the result for each PDU session resource requested to be setup. In particular, for each PDU session resource successfully setup, it shall include the Handover Request Acknowledge Transfer IE containing the following information:
-	The list of QoS flows which have been successfully established in the QoS Flow Setup Response List IE.
-	The Data Forwarding Accepted IE if the data forwarding for the QoS flow is accepted.
-	The list of QoS flows which have failed to be established, if any, in the QoS Flow Failed to Setup List IE.
-	The UP transport layer information to be used for the PDU session.
-	The security result associated to the PDU session.
-	The redundant UP transport layer information to be used for the redundant transmission for the PDU session.
- 	The list of QoS flows which have failed for PDU set based QoS Handling, if any, in the QoS Flow Failed to Setup List IE and the PDU set QoS Handling IE is set to “true”.
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This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Aggregate Maximum Bit Rate
	O
	
	9.3.1.102
	
	YES
	reject

	UL NG-U UP TNL Modify List
	
	0..1
	
	
	YES
	reject

	>UL NG-U UP TNL Modify Item
	
	1..<maxnoofMultiConnectivity>
	
	This IE(s) are included only for modification of an existing tunnel.
	-
	

	>>UL NG-U UP TNL Information
	M
	
	UP Transport Layer Information
9.3.2.2
	UPF endpoint of the NG-U transport bearer, for delivery of UL PDUs.
	-
	

	>>DL NG-U UP TNL Information
	M
	
	UP Transport Layer Information
9.3.2.2
	Identifies the NG-U transport bearer at the NG-RAN node.
	-
	

	>>Redundant UL NG-U UP TNL Information
	O
	
	UP Transport Layer Information
9.3.2.2
	UPF endpoint of the NG-U transport bearer, for delivery of UL PDUs for the redundant transmission.
	YES
	ignore

	>>Redundant DL NG-U UP TNL Information
	O
	
	UP Transport Layer Information
9.3.2.2
	Identifies the NG-U transport bearer at the NG-RAN node for the redundant transmission.
	YES
	ignore

	Network Instance
	O
	
	9.3.1.113
	This IE is ignored if the Common Network Instance IE is included.
	YES
	reject

	QoS Flow Add or Modify Request List
	
	0..1
	
	
	YES
	reject

	>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.
	YES
	ignore

	>>Redundant QoS Flow Indicator
	O
	
	9.3.1.134
	This IE indicates whether this QoS flow is requested for the redundant transmission.
	YES
	ignore

	QoS Flow to Release List
	O
	
	QoS Flow List with Cause
9.3.1.13
	
	YES
	reject

	Additional UL NG-U UP TNL Information
	O
	
	UP Transport Layer Information List
9.3.2.12
	UPF endpoint of the additional NG-U transport bearer(s) proposed for delivery of UL PDUs for split PDU session.
	YES
	reject

	Common Network Instance
	O
	
	9.3.1.120
	
	YES
	ignore

	Additional Redundant UL NG-U UP TNL Information
	O
	
	UP Transport Layer Information List
9.3.2.12
	UPF endpoint of the additional NG-U transport bearer(s) proposed for delivery of redundant UL PDUs for split PDU session.
	YES
	ignore

	Redundant Common Network Instance
	O
	
	Common Network Instance
9.3.1.120
	
	YES
	ignore

	Redundant UL NG-U UP TNL Information 
	O
	
	UP Transport Layer Information
9.3.2.2
	UPF endpoint of the NG-U transport bearer, for delivery of UL PDUs for the redundant transmission of the Redundant QoS Flow(s).
	YES
	ignore

	Security Indication
	O
	
	9.3.1.27
	
	YES
	ignore

	MBS Session Setup or Modify Request List
	O
	
	9.3.1.212
	
	YES
	ignore

	MBS Session To Release List
	O
	
	9.3.1.215
	
	YES
	ignore

	QoS Flow to Stop PDU set QoS Handling List
	O
	
	QoS Flow List with Cause
9.3.1.13
	
	YES
	reject 



	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.

	maxnoofMultiConnectivity
	Maximum no. of connectivity allowed for a UE. Value is 4. The current version of the specification supports up to 2 connectivity.
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This IE contains a list of QoS flows with a cause value. It is used for example to indicate failed QoS flow(s) or QoS flow(s) to be released or the failed QoS flow(s) for PDU set based QoS handling or the QoS flow(s) to stop PDU set QoS based handling.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	QoS Flow Item
	
	1..<maxnoofQoSFlows>
	
	

	>QoS Flow Identifier
	M
	
	9.3.1.51
	

	>Cause
	M
	
	9.3.1.2
	

	>PDU set QoS Handling
	O
	
	ENUMERATED (true, …)
	This IE is used to indicate whether the action is related to PDU set based QoS handling
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UL-TrafficInfo-rl8 SEQUENCE (SIZE (1..maxNrofPDU-Sessions-rl7)) OF PDU-SessionUL-TrafficInfo-rlf

PDU-SessionUL-TrafficInfo-r18 [::F SEGUENCE {
pdu-SessionID-r18 INTEGER {0255} PDU-SessionlD,
qos-FlowUL-TrafficInfoList-rl8 SEQUENCE (SIZE (L..maxNrofQFIs)) OF QOS-FlowUL-TrafficInfo-rl§

1

QOS-FlowUL-TrafficInfo-r18 SEQUENCE_{
qfi-ris INTEGER (0..maxQFT),
jitterrange-rig FFS TYPE OPTIONAL,
burstArrivalTime-r18 CHOICE {

referenceTime ReferenceTime-r16,
referenceSEN-Andslot ReferenceSFN-Andslot-r18
) OPTIONAL,
trafficPeriodicity-rig FFS TVYPE OPTIONAL,
pduSetIdentification-ris BOOLEAN OPTIONAL,

Reference: {
reforenceSFN-rl8 INTEGER (0..1023),
referenceSlot—rl8 INTEGER (0..639)]

—

3

—- Editor’s note: RAN2 needs to decide how the range of jitter and traffic periodicity are supposed to be expressed in ASN.1.
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1


 


Introduction


 


In this contribution, we’d like to discuss the following 


open issues


 


for PDU set based handling for XR.


 


-


 


UL traffic information from UE 


 


-


 


PDU set based QoS handling


 


in NG


-


RAN


 


2


 


Discussion


 


2.


1


 


UL traffic information from UE 


 


According to RAN2’s discussion


 


and Running CR for TS 38.331[1] as below


, 


UL


 


traffic


 


information 


can


 


be sent from 


UE to gNB via UE 


A


ssistance 


I


nformation message.


 


 


 


According to RAN2’s agreements 


[2] 


and running CR as above,


 


the following information is provided from UE


 


-


     


tr


afficPeriodicity


, i


ndicates the average time period between the start times of two data bursts.


;


 


-


 


burstArrivalTime


, i


ndicates the average value of the arrival time of the first packet of the Data 


Burst arrival time 


for the concerned QoS flow


;


 


-


 


jitterRange


, i


ndicates the maximum deviation of the arrival time of the first packet of a Data Burst compared to 


the time indicated with burstArrivalTime and the periodicity of the Data Bursts. This field sh


all only be reported 


together with the burstArrivalTime or after the burstArrivalTime has been already reported


;


 


-


   


pduSetIdentification


, indicates whether the UE is able to identify PDU Set related information for the QoS flow. 


If set to true, the UE is 


able to identify PDU set related information, otherwise, the UE is not able to do so.
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