[bookmark: _Toc193024528][bookmark: OLE_LINK417][bookmark: OLE_LINK418][bookmark: _GoBack]3GPP TSG-RAN WG3 Meeting #121bis	R3-235425
Xiamen, China, 09-13 Oct., 2023

Agenda item:	25.2.2
Source: 	Huawei
Title: 	(TP for NR_XR_enh BL CRs) Discussion on open issues for support NR XR
Document for:	Discussion and Decision
1. Introduction
During RAN3#121 meeting, there are several open issues left for further discussion. The issues are summarized in R3-234613[2].
In this contribution, we will discuss some of the remaining issues, listed as below.
	-	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 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.


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 ECN marking for L4S and network information exposure
2.1.1 Request and feedback
According to SA2’s conclusion, it is decided by SMF whether ECN marking is performed in NG-RAN or UPF. The NG-RAN node shall perform ECN marking or congestion information report according to the SMF’s instruction. This is already captured in TS 23.501[3]. We quote the related text as following.
	NOTE 1:	Whether NG-RAN or PSA UPF based ECN marking for L4S is used is decided by SMF based on operator's network configuration and policies.
[bookmark: _Toc145936257]5.37.3.2	Support of ECN marking for L4S in NG-RAN
ECN marking for L4S may be supported in NG-RAN as specified in TS 38.300 [27].
To enable support of ECN marking for L4S in NG-RAN, dedicated QoS Flow(s) are used for carrying L4S enabled IP traffic. The SMF may be instructed, based on either dynamic or predefined PCC Rule, to provide an indication for ECN marking for L4S to NG-RAN for a corresponding QoS Flow(s) in UL or/and DL directions. In the absence of such PCC rule instruction the use of ECN marking for L4S in NG-RAN on a QoS flow is controlled by a coordinated configuration in NG-RAN and 5GC.
……
[bookmark: _CR5_37_3_3][bookmark: _Toc145936258]5.37.3.3	Support of ECN marking for L4S in PSA UPF
To enable ECN marking for L4S by a PSA UPF, a QoS Flow level ECN marking for L4S indicator may be sent by SMF to PSA UPF over N4. SMF also indicates to NG-RAN to report the congestion information (i.e. a percentage of packets that UPF uses for ECN marking for L4S) of the QoS Flow on UL and/or DL directions via GTP-U header extension to PSA UPF. If there is no UL packet when report for DL and/or UL needs to be provided, NG-RAN may generate an UL Dummy GTP-U Packet for such a reporting.


Besides, SMF may also request NG-RAN to perform congestion information monitoring and report the congestion information to UPF for the purpose of QoS monitoring. The process is consistent with ECN marking in UPF, and the request indication can be reused as described in TS 23.501.
	[bookmark: _Toc145936311]5.45.3	Congestion information monitoring
The NG-RAN may be required to provide the UL and/or DL QoS Flow congestion information (i.e. a percentage of congestion level for exposure). The UPF may be required to monitor the UL and/or DL QoS Flow congestion information reported from the NG-RAN.
QoS monitoring request to the NG-RAN and NG-RAN reporting for UL and/or DL QoS Flow congestion information to PSA UPF is as defined in 5.37.3. The PSA UPF reports the received UL and/or DL QoS Flow congestion information to the target NF as instructed by the QoS Monitoring request from the SMF.


Upon receiving the corresponding indication, the NG-RAN node may decide whether to activate the requested operation for the dedicated QoS flow. SA2 also asked RAN to provide a feedback about the activation so that the SMF can know if the functionality is running as expected. See the description in TS 23.502[4] below. Similar descriptions can be found for the procedures of service request, PDU session establishment/modification and NG/Xn based handover.
	(R)AN to AMF: N2 PDU Session Response (PDU Session ID, Cause, N2 SM information (PDU Session ID, AN Tunnel Info, List of accepted/rejected QFI(s), User Plane Enforcement Policy Notification, TL-Container, established QoS Flows status (active/not active) for QoS monitoring configuration for congestion information, established QoS Flows status (active/not active) for ECN marking for L4S, PDU Set Based Handling Support Indication)).


To summarize, it can be seen that RAN3 shall support SMF request to NG-RAN for ECN marking or congestion report as well as NG-RAN feedback to SMF whether the corresponding functionality is active.
Proposal 1: To support the ECN marking for L4S in PSA UPF or the congestion information exposure, SMF sends request to NG-RAN node to perform UL and/or DL QoS flow congestion information monitoring, and NG-RAN node reports the QoS flow status (active/not active) for the congestion information monitoring to SMF.
Proposal 2: To support the ECN marking for L4S in NG-RAN, SMF sends request to NG-RAN node to perform UL and/or DL ECN marking for L4S, and NG-RAN node reports the QoS flow status (active/not active) for the ECN marking for L4S to the SMF. 
2.1.2 Congestion information monitoring and reporting
Currently, for the purpose of QoS monitoring and reporting, the SMF may configure the UPF with some parameters to guide the UPF in performing the QoS monitoring results’ reporting. The parameters include reporting frequency and reporting period, defined in TS 23.501 as quoted below. They can be used to indicate when the UPF shall report the measured QoS.
	[bookmark: _Toc145935806]5.8.2.18	QoS Flow related QoS monitoring and reporting
The SMF may configure the UPF to perform QoS monitoring for a QoS Flow and to report the monitoring results with the help of the following parameters provided in the Session Reporting Rule (SRR) described in clause 5.8.5.11:
-	QoS parameter(s) to be measured indicating the subject of the QoS monitoring as defined in clause 5.45;
-	Reporting period indicating the time interval in which a new measurement result and a potential report has to be available. If no measurement result is available to the UPF within the Reporting period, the UPF shall report a measurement failure;
-	Reporting frequency indicating the type of the reporting as "periodic" or "event triggered":
-	If the Reporting frequency indicates "periodic", the UPF shall send a report each time the reporting period is over.
-	If the Reporting frequency indicates "event triggered", a Reporting threshold for each parameter in the QoS parameter(s) to be measured and a Minimum waiting time are provided as well. The UPF shall send a report when the measurement result matches or exceeds the indicated Reporting threshold. Subsequent reports shall not be sent by the UPF during the Minimum waiting time. If measurement results are received during the Minimum waiting time, the UPF shall report the minimum and the maximum measurement result when the Minimum waiting time is over.


To perform congestion information report to UPF, we think similar parameters should be provided by SMF to NG-RAN along with the congestion information report request to instruct the behaviour of NG-RAN. Similarly, “periodic” and “event triggered” methods can be considered. When the periodic reporting is required, SMF should configure NG-RAN with the reporting period. Otherwise when the event triggered reporting is required, SMF should configure NG-RAN with the reporting threshold so that NG-RAN would report the congestion information as long as the change of the measured congestion level exceeds the threshold. Besides, a minimum waiting time can also be configured to avoid too frequent reporting in the event triggered case.
Proposal 3: To support the ECN marking for L4S at UPF or the congestion information exposure, SMF sends the reporting frequency, which can be periodic or event triggered, along with the request to NG-RAN node to indicate that the NG-RAN node shall report the congestion information to UPF.
In case of CU/DU split and CU-CP/UP split, RAN3 needs to further discuss what information should be transferred over F1 and E1 interfaces to enable ECN marking or congestion information exposure.
First of all, no matter the NG-RAN node is requested to perform ECN marking or to provide the congestion information, the operation will be performed via the user plane. So, upon receiving the request from SMF and deciding to activate the corresponding operation, the gNB-CU-CP should send the request to the gNB-CU-UP.
Proposal 4: The gNB-CU-CP sends the request to the gNB-CU-UP to activate ECN marking in NG-RAN or congestion information report.
Since gNB-DU hosts the scheduling procedures for the air interface, it has better knowledge of the network congestion than gNB-CU-UP. So, it is reasonable to assume that the gNB-DU monitors the congestion information and reports it to gNB-CU-UP when the NG-RAN node is requested to perform congestion information report for ECN marking in UPF or for QoS monitoring. The gNB-CU-CP can send request to the gNB-DU to activate the above procedure.
Proposal 5: The gNB-CU-CP can request the gNB-DU to perform UL and/or DL QoS flow congestion information monitoring, and the gNB-DU reports the congestion information to the gNB-CU-UP.
When ECN marking in NG-RAN is requested, it is gNB-CU-UP responsible to add the ECN marking to the packets, so gNB-CU-UP also needs to obtain the congestion information from gNB-DU. The above mechanism can be easily reused.
Proposal 6: The ECN marking for L4S in NG-RAN is performed by the gNB-CU-UP based on the congestion information provided by the gNB-DU.
The situation is similar for the case of DC. Since the QoS flow may be transferred through two different nodes, the node which hosts the PDCP entity may need to obtain the congestion information from the peer node for ECN marking or congestion information report.
Proposal 7: In case the UE is dual connected, the MN/SN can request the SN/MN to perform UL and/or DL QoS flow congestion information monitoring, and the SN/MN reports the congestion information to the MN/SN.
Based on the above analysis, we can see that the congestion information may be transferred over NG-U, F1-U and Xn-U. To support this, the corresponding GTP-U extension header shall be extended.
Proposal 8: Add the congestion information for UL/DL as optional fields in PDU Session Container and NR RAN Container.
2.2 PDU set discard
Discarding operation is performed by the PDCP entity. For example, the NG-RAN node can discard PDCP PDU/SDU if the PDB is exhausted. For PDU sets, PSDB (PDU set delay budget) is introduced as a new QoS parameter, and when the PSDB is exhausted, the PDCP entity in the NG-RAN node will discard the corresponding PDU set and may further indicate to the lower layers to discard the related PDUs. 
According to SA2 TS 23.501, the NG-RAN node can also perform DL PDU set discarding based on the PSI, PSIHI received from the CN in presence of congestion.
	5.37.5.2	PDU Set Information and Identification
-	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 PDU Set Importance within a QoS Flow for PDU Set level packet discarding in presence of congestion.


PSI is going to be provided via the GTP-U extension header. Once PSI is obtained, the NG-RAN node may determine to discard some PDU sets whose PSI is less important if the network is congested. How to detect the network congestion and which PDU sets can be discarded should be left to the implementation. 
Proposal 9: Based on the PSDB, PSI and PSIHI received from CN, NG-RAN will perform the DL PDU set discard by implementation.
In case of CU-DU split, some indications are needed to be delivered via the F1 interface, if the gNB-CU-UP determines to discard some PDCP PDUs while part of the to-be-discarded PDCP PDUs has been successfully transferred to the gNB-DU. As defined in TS 38.425 [5], F1-U already supports the DL packets discard indication. The DL F1-U data format is copied below. 
Bits
Number of Octets
7
6
5
4
3
2
1
0

PDU Type (=0)
Spare 
DL Discard Blocks
DL Flush
Report polling
1
Spare
Request OutofSeq Report
Report Delivered
User data existence flag
Assistance Info. Report Polling Flag
Retransmission flag
1
NR-U Sequence Number
3
DL discard NR PDCP PDU SN
0 or 3
DL discard Number of blocks
0 or 1
DL discard NR PDCP PDU SN start (first block)
0 or 3
Discarded Block size (first block)
0 or 1
…

DL discard NR PDCP PDU SN start (last block)
0 or 3
Discarded Block size (last block)
0 or 1
DL report NR PDCP PDU SN
0 or 3
Padding
0-3
Figure 5.5.2.1-1: DL USER DATA (PDU Type 0) Format


Regarding the usage of the highlighted IEs, as explained in TS 38.425, they can be used by the node hosting PDCP entity to indicate to the peer node to either discard all PDCP PDUs up to and including the defined DL discard NR PDCP PDU SN or discard one or a number of blocks of downlink NR PDCP PDUs. Regarding DL PDU set discarding, these IEs can be used to indicate the discarded PDU set by indicating the related PDCP PDU SN. Thus, it is enough to reuse the existing indication for XR PDU set discarding.
Proposal 10: In case of CU-DU split, the current indication mechanism is enough regarding the DL PDU set discard operation. There is no need for any enhancement.
As for UL, discard operation is performed by the UE. It is controlled by the network configuration, e.g. by configuring PDCP discard timer. No RAN3 impact is foreseen.
Proposal 11: No RAN3 impact for UL PDU set discard functionality.
2.3 Optimization for HO
Both remaining open issue 9 and 10 consider the scenario of handover. To analyse the issues, we list all the possible cases for data forward and path switch during HO:
1. If the PDU set is completely received by the source NG-RAN node before path switching, there may be three kinds of actions for the source NG-RAN node:
1.1 The source NG-RAN node forwards the whole PDU set to the target NG-RAN node.
1.2 The source NG-RAN transmits partial PDUs of the PDU set to the UE and forwards the other PDUs to the target NG-RAN node.
1.3 The source NG-RAN node discards the whole PDU set, e.g. due to the expiry of PDCP discard timer, instead of forwarding it.
2. If the PDU set is partially received by the source NG-RAN node before path switching, also three possible actions can be considered for the source NG-RAN node:
2.1 The source NG-RAN node forwards all the received PDUs of the PDU set to the target NG-RAN node.
2.2 The source NG-RAN node transmits a subset of the received PDUs belonging to the PDU set to the UE and forwards the other PDUs to the target NG-RAN node.
2.3 The source NG-RAN node discards the received PDUs belonging to the PDU set due to the expiry of PDCP discard timer. 
For case 1.1 and case 2.1, the target NG-RAN node is in charge of the whole PDU set, it can be handled as normal as the fresh PDU sets. The only concern is that the target NG-RAN node is not aware of the time the PDU set spent at the source NG-RAN node, so when it receives the PDU set, the actual remaining AN-PSDB could be smaller than the actual value. However, this is not a new issue. Even for legacy PDU data forwarding, there is similar issue for the remaining PDB, but nothing was agreed to support the remaining PDB awareness at the target NG-RAN node. In fact, the optimization is too minor to be considered since no more than one PDU set could be impacted.
Proposal 12: RAN3 not to pursue any enhancement for remaining AN-PSDB awareness at the target NG-RAN in case of HO.
For case 1.2 and case 2.2, the target NG-RAN node cannot obtain all the PDUs of the PDU set. Someone thought this may cause difficulty for the target node to perform PDU set based handling. For example, if the end PDU of the PDU set has been transmitted by the source node, the target node may not figure out when the PDU set ends. However, we didn't find any bad consequence caused by this. No matter the target NG-RAN node knows the end PDU or not, it can always handle the received PDUs as a whole according to the PDU set QoS parameters. There is no necessity to introduce any further enhancement.
Proposal 13: RAN3 not to pursue any enhancement for optimizing the End PDU Indication handling in case of HO.
Case 1.3 is simple as the PDU set is completely handled by the source NG-RAN node without any special impacts caused by the HO. 
Case 2.3 is a little complex since the PDU set discard operation cannot be totally done by the source NG-RAN node itself if PDU set integrated handling is required. One potential enhancement is to allow the source NG-RAN node to notify the target NG-RAN node about the to-be-discarded PDU set so that the target NG-RAN node can discard the PDUs belonging to the same PDU set as well. This can save some radio resource for the target NG-RAN node. But considering that at most only one PDU set will be involved in such case, and the case is quite a corner case, the saved resource would be very limited and we do not think it is worth to pursue such optimization. 
To summarize the above analysis, we think there is no need to introduce any enhancement for PDU set discarding or PDU set handling during HO. 
Proposal 14: RAN3 not to pursue any enhancement for optimizing PDU set handling or PDU set discarding in case of HO.
3. Conclusion
In this contribution, we analyzed some open issues for supporting NR XR. The following proposals were made:
ECN marking and network information exposure:
Proposal 1: To support the ECN marking for L4S in PSA UPF or the congestion information exposure, SMF send request to NG-RAN node to perform UL and/or DL QoS flow congestion information monitoring, and NG-RAN node reports the QoS flow status (active/not active) for the congestion information monitoring to SMF.
Proposal 2: To support the ECN marking for L4S in NG-RAN, SMF send request to NG-RAN node to perform UL and/or DL ECN marking for L4S, and NG-RAN node reports the QoS flow status (active/not active) for the ECN marking for L4S to the SMF. 
Proposal 3: To support the ECN marking for L4S at UPF or the congestion information exposure, SMF sends the reporting frequency, which can be periodic or event triggered, along with the request to NG-RAN node to indicate that the NG-RAN node shall report the congestion information to UPF.
Proposal 4: The gNB-CU-CP sends the request to the gNB-CU-UP to activate ECN marking in NG-RAN or congestion information report.
Proposal 5: The gNB-CU-CP can request the gNB-DU to perform UL and/or DL QoS flow congestion information monitoring, and the gNB-DU reports the congestion information to the gNB-CU-UP.
Proposal 6: The ECN marking for L4S in NG-RAN is performed by the gNB-CU-UP based on the congestion information provided by the gNB-DU.
Proposal 7: In case the UE is dual connected, the MN/SN can request the SN/MN to perform UL and/or DL QoS flow congestion information monitoring, and the SN/MN reports the congestion information to the MN/SN.
Proposal 8: Add the congestion information for UL/DL as optional fields in PDU Session Container and NR RAN Container.
PDU set discard:
Proposal 9: Based on the PSDB, PSI and PSIHI received from CN, NG-RAN will perform the DL PDU set discard by implementation.
Proposal 10: In case of CU-DU split, the current indication mechanism is enough regarding the DL PDU set discard operation. There is no need for any enhancement.
Proposal 11: No RAN3 impact for UL PDU set discard functionality.
Optimization for HO:
Proposal 12: RAN3 not to pursue any enhancement for remaining AN-PSDB awareness at the target NG-RAN in case of HO.
Proposal 13: RAN3 not to pursue any enhancement for optimizing the End PDU Indication handling in case of HO.
Proposal 14: RAN3 not to pursue any enhancement for optimizing PDU set handling or PDU set discarding in case of HO.
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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.
** Unchanged text skipped **
[bookmark: _Hlk31851102][bookmark: OLE_LINK31][bookmark: OLE_LINK42]For each QoS flow which has been successfully established, if the QoS Monitoring Request IE was included in the QoS Flow Level QoS Parameters IE contained in the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node shall store this information, and, if supported, perform delay measurement and QoS monitoring, as specified in TS 23.501 [9]. If the QoS Monitoring Reporting Frequency IE was included in the QoS Flow Level QoS Parameters IE contained in the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node shall store this information and, if supported, use it for RAN part delay reporting.
[bookmark: _Hlk141185849]For each QoS flow requested to be setup, if the PDU Set QoS Parameters IE is included in the QoS Flow Level QoS Parameters IE contained in the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node shall, if supported, store the received PDU Set QoS Parameters in the UE context and use it as specified in TS 23.501 [9]. 
For each QoS flow requested to be setup, if the ECN Marking Request IE is included in the QoS Flow Level QoS Parameters IE contained in the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node shall, if supported, perform ECN marking for L4S as specified in TS 23.501 [9].
For each QoS flow requested to be setup, if the Congestion Monitoring Request IE is included in the QoS Flow Level QoS Parameters IE contained in the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node shall, if supported,  perform congestion monitoring and report to UPF as specified in TS 23.501 [9].
For each QoS flow requested to be setup the NG-RAN node shall take into account the received QoS Flow Level QoS Parameters IE. For each QoS flow the NG-RAN node shall establish or modify the resources according to the values of the Allocation and Retention Priority IE (priority level and pre-emption indicators) and the resource situation as follows: 
** Unchanged text skipped **


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
8.2.3	PDU Session Resource Modify
8.2.3.1	General
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.
8.2.3.2	Successful Operation


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.
** Unchanged text skipped **

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. If the PDU Set QoS Parameters IE is received, the NG-RAN node shall, if supported, store the received PDU Set QoS Parameters in the UE context and use it as specified in TS 23.501 [9]. If the ECN Marking Request IE is received, the NG-RAN node shall, if supported, perform ECN marking for L4S for the QoS flow as specified in TS 23.501 [9]. If the Congestion Monitoring Request IE is received, the NG-RAN node shall, if supported, perform congestion monitoring and report to UPF as specified in TS 23.501 [9].
 -	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].
** Unchanged text skipped **

<<<<<<<<<<<<<<<<<<<< Next Changes >>>>>>>>>>>>>>>>>>>>
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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
	O
	
	9.3.1.x
	
	YES
	ignore

	ECN Marking Request
	O
	
	ENUMERATED (UL, DL, Both, Stop, …)
	Indicates whether UL and/or DL ECN marking for L4S in NG-RAN is requested for the QoS flow.
	YES
	ignore

	Congestion Monitoring Request
	O
	
	9.3.1.a
	Indicates whether UL and/or DL congestion information monitor and report is requested for the QoS flow.
	YES
	ignore




<<<<<<<<<<<<<<<<<<<< Next Changes >>>>>>>>>>>>>>>>>>>>
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This IE indicates whether UL and/or DL congestion information monitor and report is requested for the QoS flow and the frequency to report the information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Congestion Monitoring Direction
	M
	
	ENUMERATED (UL, DL, Both, Stop, …)
	

	CHOICE Congestion Reporting Frequency
	O
	
	
	

	>Congestion Reporting Period
	O
	
	INTEGER (FFS)
	Indicates the reporting period when periodic congestion report is requested. The Unit is: ms.

	>Congestion Reporting Triggering Event
	
	
	
	

	>>Congestion Reporting Threshold
	O
	
	INTEGER (0..100)
	Indicates the threshold to trigger congestion information report when event triggered congestion report is requested. The Unit is: percentage.

	>>Minimum Waiting Time
	O
	
	INTEGER (FFS)
	Indicates the minimum waiting time for congestion information report when event triggered congestion report is requested. The Unit is: ms.



9.3.1.b	QoS Flow List with Status
This IE contains a list of QoS flows with a status. It indicates whether the QoS flow is active for ECN marking in NG-RAN or congestion monitoring.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	QoS Flow Item
	
	1..<maxnoofQoSFlows>
	
	

	>QoS Flow Identifier
	M
	
	9.3.1.51
	

	>Status
	M
	
	ENUMERATED (active, not active, …)
	



	



<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.3.4	SMF Related IEs
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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

	DL QoS Flow per TNL Information
	M
	
	QoS Flow per TNL Information
9.3.2.8
	NG-RAN node endpoint of the NG-U transport bearer for delivery of DL PDUs, together with associated QoS flows.
	-
	

	Additional DL QoS Flow per TNL Information
	O
	
	QoS Flow per TNL Information List
9.3.2.1
	NG-RAN node endpoint of the additional NG-U transport bearer(s) for delivery of DL PDUs for split PDU session, together with associated QoS flows and corresponding to the Additional UL NG-U UP TNL Information IE in the PDU Session Resource Setup Request Transfer IE.
	-
	

	Security Result
	O
	
	9.3.1.59
	
	-
	

	QoS Flow Failed to Setup List
	O
	
	QoS Flow List with Cause
9.3.1.13
	
	-
	

	Redundant DL QoS Flow per TNL Information
	O
	
	QoS Flow per TNL Information
9.3.2.8
	NG-RAN node endpoint of the NG-U transport bearer(s) for delivery of DL PDUs of the indicated Redundant QoS Flow(s) and corresponding to the Redundant UL NG-U UP TNL Information IE in the PDU Session Resource Setup Request Transfer IE.
	YES
	ignore

	Additional Redundant DL QoS Flow per TNL Information
	O
	
	QoS Flow per TNL Information List
9.3.2.1
	NG-RAN node endpoint of the additional NG-U transport bearer(s) for delivery of redundant DL PDUs for split PDU session, together with associated QoS flows and corresponding to the Additional Redundant UL NG-U UP TNL Information IE in the PDU Session Resource Setup Request Transfer IE.
	YES
	ignore

	Used RSN Information
	O
	
	Redundant PDU Session Information
9.3.1.136
	
	YES
	ignore

	Global RAN Node ID of Secondary NG-RAN Node
	O
	
	Global RAN Node ID
9.3.1.5
	
	YES
	ignore

	MBS Support Indicator
	O
	
	9.3.1.210
	
	YES
	ignore

	MBS Session Setup Response List
	O
	
	9.3.1.213
	
	YES
	ignore

	MBS Session Failed to Setup List
	O
	
	9.3.1.214
	
	YES
	ignore

	ECN marking Status List
	O
	
	QoS Flow List with Status 9.3.1.b
	
	YES
	ignore

	Congestion Monitoring Status List
	O
	
	QoS Flow List with Status 9.3.1.b
	
	YES
	ignore
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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

	DL NG-U UP TNL Information
	O
	
	UP Transport Layer Information
9.3.2.2
	NG-RAN node endpoint of the NG-U transport bearer, for delivery of DL PDUs.
	-
	

	UL NG-U UP TNL Information
	O
	
	UP Transport Layer Information
9.3.2.2
	Identifies the NG-U transport bearer at the 5GC node.
	-
	

	QoS Flow Add or Modify Response List
	
	0..1
	
	
	-
	

	>QoS Flow Add or Modify Response Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>Current QoS Parameters Set Index
	O
	
	Alternative QoS Parameters Set Index
9.3.1.152
	Index to the currently fulfilled alternative QoS parameters set
	YES
	Ignore

	Additional DL QoS Flow per TNL Information
	O
	
	QoS Flow per TNL Information List
9.3.2.1
	NG-RAN node endpoint of the additional NG-U transport bearer(s) for delivery of DL PDUs for split PDU session, together with associated QoS flows.
	-
	

	QoS Flow Failed to Add or Modify List
	O
	
	QoS Flow List with Cause
9.3.1.13
	
	-
	

	Additional NG-U UP TNL Information
	O
	
	UP Transport Layer Information Pair List
9.3.2.11
	NG-RAN node endpoint of the NG-U transport bearer corresponding to the modified UPF endpoint received in the PDU Session Resource Modify Request Transfer IE in case of PDU session split. 
	YES
	ignore

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

	Redundant UL NG-U UP TNL Information 
	O
	
	UP Transport Layer Information
9.3.2.2
	Identifies the NG-U transport bearer at the 5GC node for the redundant transmission.
	YES
	ignore

	Additional Redundant DL QoS Flow per TNL Information
	O
	
	QoS Flow per TNL Information List
9.3.2.1
	NG-RAN node endpoint of the additional NG-U transport bearer(s) for delivery of redundant DL PDUs for split PDU session, together with associated QoS flows.
	YES
	ignore

	Additional Redundant NG-U UP TNL Information
	O
	
	UP Transport Layer Information Pair List
9.3.2.11
	NG-RAN node endpoint of the NG-U transport bearer for delivery of redundant DL PDUs corresponding to the modified UPF endpoint(s) received in the UL NG-U UP TNL Modify List IE of the PDU Session Resource Modify Request Transfer IE in case of PDU session split. 
	YES
	ignore

	Secondary RAT Usage Information
	O
	
	9.3.1.114
	
	YES
	ignore

	MBS Support Indicator
	O
	
	9.3.1.210
	
	YES
	ignore

	MBS Session Setup or Modify Response List
	O
	
	MBS Session Setup Response List 
9.3.1.213
	
	YES
	ignore

	MBS Session Failed to Setup or Modify List
	O
	
	MBS Session Failed to Setup List 
9.3.1.214
	
	YES
	ignore

	ECN marking Status List
	O
	
	QoS Flow List with Status 9.3.1.b
	
	YES
	ignore

	Congestion Monitoring Status List
	O
	
	QoS Flow List with Status 9.3.1.b
	
	YES
	ignore



	Range bound
	Explanation

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

	DL NG-U UP TNL Information
	M
	
	UP Transport Layer Information
9.3.2.2
	NG-RAN node endpoint of the NG-U transport bearer, for delivery of DL PDUs.
	-
	

	DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information
9.3.2.2
	To deliver forwarded DL PDUs.
	-
	

	Security Result
	O
	
	9.3.1.59
	
	-
	

	QoS Flow Setup Response List
	M
	
	QoS Flow List with Data Forwarding 9.3.2.13
	QoS flows associated with the DL NG-U UP TNL Information IE.
	-
	

	QoS Flow Failed to Setup List
	O
	
	QoS Flow List with Cause
9.3.1.13
	
	-
	

	Data Forwarding Response DRB List
	O
	
	9.3.1.77
	
	-
	

	Additional DL UP TNL Information for HO List
	
	0..1
	
	
	YES
	ignore

	>Additional DL UP TNL Information for HO Item
	
	1..<maxnoofMultiConnectivityMinusOne>
	
	Additional DL UP TNL Information for split PDU session, in the same order as the UPF endpoint of the additional NG-U transport bearer(s) received in the Handover Request Transfer IE of the Handover Request message.
	-
	

	>>Additional DL NG-U UP TNL Information
	M
	
	UP Transport Layer Information
9.3.2.2
	NG-RAN node endpoint of the additional NG-U transport bearer for delivery of DL PDUs.
	-
	

	>>Additional QoS Flow Setup Response List
	M
	
	QoS Flow List with Data Forwarding 9.3.2.13
	QoS flows associated with the Additional DL NG-U UP TNL Information IE.
	-
	

	>>Additional DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information
9.3.2.2
	NG-RAN node endpoint to deliver forwarded DL PDUs.
	-
	

	>>Additional Redundant DL NG-U UP TNL Information
	O
	
	UP Transport Layer Information
9.3.2.2
	NG-RAN node endpoint of the additional NG-U transport bearer for delivery of redundant DL PDUs.
	YES
	ignore

	UL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information
9.3.2.2
	To deliver forwarded UL PDUs
	YES
	reject

	Additional UL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information List
9.3.2.12
	NG-RAN node endpoint to deliver forwarded UL PDUs for split PDU session.
	YES
	reject

	Data Forwarding Response E-RAB List
	O
	
	9.3.1.121
	
	YES
	ignore

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

	Used RSN Information
	O
	
	Redundant PDU Session Information
9.3.1.136
	
	YES
	ignore

	Global RAN Node ID of Secondary NG-RAN Node
	O
	
	Global RAN Node ID
9.3.1.5
	
	YES
	ignore

	MBS Support Indicator
	O
	
	9.3.1.210
	
	YES
	ignore

	ECN marking Status List
	O
	
	QoS Flow List with Status 9.3.1.b
	
	YES
	ignore

	Congestion Monitoring Status List
	O
	
	QoS Flow List with Status 9.3.1.b
	
	YES
	ignore



	Range bound
	Explanation

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

	maxnoofMultiConnectivityMinusOne
	Maximum no. of connectivity allowed for a UE minus one. Value is 3. The current version of the specification supports 1.
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Annex B: TP for NR_XR_enh BL CR of TS 38.473
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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.
[bookmark: _Toc105510615][bookmark: _Toc138795333][bookmark: _Toc105927147][bookmark: _Toc106109687][bookmark: _Toc113835124][bookmark: _Toc120123967][bookmark: _Toc20955775][bookmark: _Toc29892869][bookmark: _Toc36556806][bookmark: _Toc64448535][bookmark: _Toc45832192][bookmark: _Toc66289194][bookmark: _Toc74154307][bookmark: _Toc81383051][bookmark: _Toc51763372][bookmark: _Toc88657684][bookmark: _Toc97910596][bookmark: _Toc99038235][bookmark: _Toc99730496]8.3.1.2	Successful Operation
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[bookmark: _Hlk44097902]Figure 8.3.1.2-1: UE Context Setup Request procedure: Successful Operation
** Unchanged text skipped **
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 Congestion Monitoring Request 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, perform congestion monitoring and report to the gNB-CU.
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].
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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.
[bookmark: _Toc105510628][bookmark: _Toc138795346][bookmark: _Toc36556819][bookmark: _Toc74154320][bookmark: _Toc66289207][bookmark: _Toc64448548][bookmark: _Toc45832205][bookmark: _Toc88657697][bookmark: _Toc81383064][bookmark: _Toc29892882][bookmark: _Toc97910609][bookmark: _Toc106109700][bookmark: _Toc113835137][bookmark: _Toc120123980][bookmark: _Toc105927160][bookmark: _Toc99730509][bookmark: _Toc99038248][bookmark: _Toc20955788][bookmark: _Toc51763385]8.3.4.2	Successful Operation
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Figure 8.3.4.2-1: UE Context Modification procedure. Successful operation
** Unchanged text skipped **
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 Congestion Monitoring Request 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, perform congestion monitoring and report to the gNB-CU.
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].
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.3.1.45	QoS Flow Level QoS Parameters
This IE defines the QoS to be applied to a QoS flow, or to a DRB, or to a BH RLC channel, or to a Uu Relay RLC channel, or to a PC5 Relay RLC channel.
NOTE:	For a BH RLC channel, the listed mandatory IEs and the GBR QoS Flow Information IE are applicable, where GBR QoS Flow Information IE may be present if BH RLC channel conveys the traffic belonging to a GBR 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
	
	9.3.1.49
	
	-
	

	>Dynamic 5QI
	
	
	
	
	-
	

	>>Dynamic 5QI Descriptor
	M
	
	9.3.1.47
	
	-
	

	NG-RAN Allocation and Retention Priority
	M
	
	9.3.1.48
	
	-
	

	GBR QoS Flow Information
	O
	
	9.3.1.46
	This IE shall be present for GBR QoS Flows only and is ignored otherwise.
	-
	

	Reflective QoS Attribute
	O
	
	ENUMERATED (subject to, ...)
	Details in TS 23.501 [21]. This IE applies to non-GBR flows only and is ignored otherwise.
	-
	

	PDU Session ID
	O
	
	INTEGER (0 ..255)
	As specified in TS 23.501 [21].
	YES
	ignore

	UL PDU Session Aggregate Maximum Bit Rate
	O
	
	Bit Rate
9.3.1.22
	The PDU session Aggregate Maximum Bit Rate Uplink which is associated with the involved PDU session.
	YES
	ignore

	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

	PDCP Terminating Node DL Transport Layer Address
	O
	
	Transport Layer Address
9.3.2.3
	DL Transport Layer Address of node terminating PDCP. Included for MN-terminated SCG bearers and SN-terminated MCG bearers.
	YES
	ignore

	PDU Set QoS Parameters
	O
	
	9.3.1.x
	
	YES
	ignore

	Congestion Monitoring Request
	O
	
	9.3.1.a
	Indicates whether UL and/or DL congestion information monitor and report is requested for the QoS flow.
	YES
	ignore



<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.3.1.a	Congestion Monitoring Request
This IE indicates whether UL and/or DL congestion information monitor and report is requested for the QoS flow and the frequency to report the information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Congestion Monitoring Direction
	M
	
	ENUMERATED (UL, DL, Both, Stop, …)
	

	CHOICE Congestion Reporting Frequency
	O
	
	
	

	>Congestion Reporting Period
	O
	
	INTEGER (FFS)
	Indicates the reporting period when periodic congestion report is requested. The Unit is: ms.

	>Congestion Reporting Triggering Event
	
	
	
	

	>>Congestion Reporting Threshold
	O
	
	INTEGER (0..100)
	Indicates the threshold to trigger congestion information report when event triggered congestion report is requested. The Unit is: percentage.

	>>Minimum Waiting Time
	O
	
	INTEGER (FFS)
	Indicates the minimum waiting time for congestion information report when event triggered congestion report is requested. The Unit is: ms.



	<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>

	
Annex C: TP for NR_XR_enh BL CR of TS 38.423
<<<<<<<<<<<<<<<<<<<< Start of Changes >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20955048][bookmark: _Toc36555635][bookmark: _Toc44497298][bookmark: _Toc51850385][bookmark: _Toc64446931][bookmark: _Toc56693388][bookmark: _Toc29991235][bookmark: _Toc45901306][bookmark: _Toc66286425][bookmark: _Toc45107686][bookmark: _Toc74151120][bookmark: _Toc88653592][bookmark: _Toc105174245][bookmark: _Toc98867961][bookmark: _Toc106109082][bookmark: _Toc113824903][bookmark: _Toc138863034][bookmark: _Toc97903948]8.2.1	Handover Preparation
[bookmark: _Toc29991236][bookmark: _Toc45901307][bookmark: _Toc51850386][bookmark: _Toc56693389][bookmark: _Toc20955049][bookmark: _Toc64446932][bookmark: _Toc45107687][bookmark: _Toc66286426][bookmark: _Toc36555636][bookmark: _Toc74151121][bookmark: _Toc88653593][bookmark: _Toc97903949][bookmark: _Toc98867962][bookmark: _Toc105174246][bookmark: _Toc106109083][bookmark: _Toc113824904][bookmark: _Toc138863035][bookmark: _Toc44497299]8.2.1.1	General
This procedure is used to establish necessary resources in an NG-RAN node for an incoming handover. If the procedure concerns a conditional handover, parallel transactions are allowed. Possible parallel requests are identified by the target cell ID when the source UE AP IDs are the same.
The procedure uses UE-associated signalling.
[bookmark: _Toc44497300][bookmark: _Toc64446933][bookmark: _Toc88653594][bookmark: _Toc51850387][bookmark: _Toc20955050][bookmark: _Toc29991237][bookmark: _Toc105174247][bookmark: _Toc45107688][bookmark: _Toc66286427][bookmark: _Toc113824905][bookmark: _Toc36555637][bookmark: _Toc56693390][bookmark: _Toc45901308][bookmark: _Toc138863036][bookmark: _Toc74151122][bookmark: _Toc97903950][bookmark: _Toc98867963][bookmark: _Toc106109084]8.2.1.2	Successful Operation


Figure 8.2.1.2-1: Handover Preparation, successful operation
The source NG-RAN node initiates the procedure by sending the HANDOVER REQUEST message to the target NG-RAN node. When the source NG-RAN node sends the HANDOVER REQUEST message, it shall start the timer TXnRELOCprep.
------Skipped text unchanged-------
For each QoS flow which has been successfully established in the target NG-RAN node, if the QoS Monitoring Request IE was included in the QoS Flow Level QoS Parameters IE contained in the HANDOVER REQUEST message, the target NG-RAN node shall store this information, and shall, if supported, perform delay measurement and QoS monitoring, as specified in TS 23.501 [7]. If the QoS Monitoring Reporting Frequency IE was included in the QoS Flow Level QoS Parameters IE contained in the HANDOVER REQUEST message, the target NG-RAN node shall store this information, and shall, if supported, use it for RAN part delay reporting. For each QoS Flow, if the PDU Set QoS Parameters IE is included in the QoS Flow Level QoS Parameters IE in the PDU Session Resources To Be Setup List IE, the target NG-RAN node shall, if supported, use it as specified in TS 23.501 [7]. For each QoS Flow, if the ECN Marking Request IE is included in the QoS Flow Level QoS Parameters IE in the PDU Session Resources To Be Setup List IE, the target NG-RAN node shall, if supported, perform ECN marking for L4S as specified in TS 23.501 [7]. For each QoS Flow, if the Congestion Monitoring Request IE is included in the QoS Flow Level QoS Parameters IE in the PDU Session Resources To Be Setup List IE, the target NG-RAN node shall, if supported, perform congestion monitoring and report to UPF as specified in TS 23.501 [7].
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc56693403][bookmark: _Toc51850400][bookmark: _Toc105174260][bookmark: _Toc113824918][bookmark: _Toc74151135][bookmark: _Toc97903963][bookmark: _Toc45901321][bookmark: _Toc64446946][bookmark: _Toc138863049][bookmark: _Toc66286440][bookmark: _Toc88653607][bookmark: _Toc44497313][bookmark: _Toc98867976][bookmark: _Toc45107701][bookmark: _Toc106109097]8.2.4	Retrieve UE Context
[bookmark: _Toc36555651][bookmark: _Toc106109098][bookmark: _Toc44497314][bookmark: _Toc45107702][bookmark: _Toc45901322][bookmark: _Toc74151136][bookmark: _Toc98867977][bookmark: _Toc51850401][bookmark: _Toc29991251][bookmark: _Toc64446947][bookmark: _Toc66286441][bookmark: _Toc88653608][bookmark: _Toc56693404][bookmark: _Toc97903964][bookmark: _Toc105174261][bookmark: _Toc20955064][bookmark: _Toc113824919][bookmark: _Toc138863050]8.2.4.1	General
The purpose of the Retrieve UE Context procedure is to either retrieve the UE context from the old NG-RAN node and transfer it to the NG-RAN node where the UE RRC Connection has been requested to be established, or to enable the old NG-RAN node to forward an RRC message to the UE via the new NG-RAN node without context transfer, or to request for small data transmission.
The procedure uses UE-associated signalling.
[bookmark: _Toc74151137][bookmark: _Toc29991252][bookmark: _Toc66286442][bookmark: _Toc98867978][bookmark: _Toc88653609][bookmark: _Toc105174262][bookmark: _Toc113824920][bookmark: _Toc138863051][bookmark: _Toc56693405][bookmark: _Toc51850402][bookmark: _Toc106109099][bookmark: _Toc20955065][bookmark: _Toc36555652][bookmark: _Toc45901323][bookmark: _Toc44497315][bookmark: _Toc64446948][bookmark: _Toc97903965][bookmark: _Toc45107703]8.2.4.2	Successful Operation


Figure 8.2.4.2-1: Retrieve UE Context, successful operation
The new NG-RAN node initiates the procedure by sending the RETRIEVE UE CONTEXT REQUEST message to the old NG-RAN node.
------Skipped text unchanged-------
For each QoS flow in the RETRIEVE UE CONTEXT RESPONSE message, if the QoS Monitoring Request IE is included in the QoS Flow Level QoS Parameters IE in the PDU Session Resources To Be Setup List IE, the new NG-RAN node shall store this information, and shall, if supported, perform delay measurement and QoS monitoring, as specified in TS 23.501 [7]. If the QoS Monitoring Reporting Frequency IE is included in the QoS Flow Level QoS Parameters IE in the PDU Session Resources To Be Setup List IE, the new NG-RAN node shall store this information, and shall, if supported, use it for RAN part delay reporting. For each QoS Flow, if the PDU Set QoS Parameters IE is included in the QoS Flow Level QoS Parameters IE in the PDU Session Resources To Be Setup List IE, the new NG-RAN node shall, if supported, use it as specified in TS 23.501 [7]. For each QoS Flow, if the ECN Marking Request IE is included in the QoS Flow Level QoS Parameters IE in the PDU Session Resources To Be Setup List IE, the new NG-RAN node shall, if supported, perform ECN marking for L4S as specified in TS 23.501 [7]. For each QoS Flow, if the Congestion Monitoring Request IE is included in the QoS Flow Level QoS Parameters IE in the PDU Session Resources To Be Setup List IE, the new NG-RAN node shall, if supported, perform congestion monitoring and report to UPF as specified in TS 23.501 [7].
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20955314][bookmark: _Toc113825374][bookmark: _Toc51850751][bookmark: _Toc29991517][bookmark: _Toc44497663][bookmark: _Toc45108050][bookmark: _Toc45901670][bookmark: _Toc64447299][bookmark: _Toc66286793][bookmark: _Toc74151488][bookmark: _Toc56693755][bookmark: _Toc88653961][bookmark: _Toc97904317][bookmark: _Toc98868431][bookmark: _Toc105174716][bookmark: _Toc106109553][bookmark: _Toc36555918][bookmark: _Toc138863505]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
	O
	
	9.2.3.X
	Indicates the PDU Set QoS Parameters.
	YES
	ignore

	ECN Marking Request
	O
	
	ENUMERATED (UL, DL, Both, Stop, …)
	Indicates whether UL and/or DL ECN marking for L4S in NG-RAN is requested for the QoS flow.
	YES
	ignore

	Congestion Monitoring Request
	O
	
	9.3.1.a
	Indicates whether UL and/or DL congestion information monitor and report is requested for the QoS flow.
	YES
	ignore



<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.3.1.a	Congestion Monitoring Request
This IE indicates whether UL and/or DL congestion information monitor and report is requested for the QoS flow and the frequency to report the information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Congestion Monitoring Direction
	M
	
	ENUMERATED (UL, DL, Both, Stop, …)
	

	CHOICE Congestion Reporting Frequency
	O
	
	
	

	>Congestion Reporting Period
	O
	
	INTEGER (FFS)
	Indicates the reporting period when periodic congestion report is requested. The Unit is: ms.

	>Congestion Reporting Triggering Event
	
	
	
	

	>>Congestion Reporting Threshold
	O
	
	INTEGER (0..100)
	Indicates the threshold to trigger congestion information report when event triggered congestion report is requested. The Unit is: percentage.

	>>Minimum Waiting Time
	O
	
	INTEGER (FFS)
	Indicates the minimum waiting time for congestion information report when event triggered congestion report is requested. The Unit is: ms.



<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>

Annex D: TP for NR_XR_enh BL CR of TS 38.415
<<<<<<<<<<<<<<<<<<<< Start of Changes >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc534727728][bookmark: _Toc36555203][bookmark: _Toc45882572][bookmark: _Toc51762881][bookmark: _Toc64446361][bookmark: _Toc88652280][bookmark: _Toc98402296]5.5.2.2	UL PDU SESSION INFORMATION (PDU Type 1)
This frame format is defined to allow the UPF to receive some control information elements which are associated with the transfer of a packet over the interface.
The following shows the respective UL PDU SESSION INFORMATION frame.

	[bookmark: _Hlk44683242]Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=1)
	QMP
	DL Delay Ind.
	UL Delay Ind.
	SNP
	1

	N3/N9 Delay Ind.
	New IE Flag
	QoS Flow Identifier 
	1

	DL Sending Time Stamp Repeated
	0 or 8

	DL Received Time Stamp
	0 or 8

	UL Sending Time Stamp
	0 or 8

	DL Delay Result
	0 or 4

	UL Delay Result
	0 or 4

	UL QFI Sequence Number
	0 or 3

	N3/N9 Delay Result
	0 or 4

	New IE flag 7(E)
	New IE Flag 6
	New IE Flag 5
	New IE Flag 4
	New IE Flag 3
	New IE Flag 2
	New IE Flag 1
	New IE Flag 0
	0 or 1
New IE
Flags
Octet

	Spare
	D1 UL PDCPDelay  Result Ind
	0 or 1

	UL Congestion Level
	0 or 1

	DL Congestion Level
	0 or 1

	Padding 
	0-3



Figure 5.5.2.2-1: UL PDU SESSION INFORMATION (PDU Type 1) Format
The New IE Flag in bit 6 of 2nd octet in UL PDU SESSION INFORMATION (PDU Type 1) indicates if the first octet of New IE Flags Octet is present or not.
Bit 0 of New IE Flags Octet in UL PDU SESSION INFORMATION (PDU Type 1) indicates if the D1 UL PDCP Delay Result Ind is present (1) or not (0)
Bit 1 of New IE Flags Octet in UL PDU SESSION INFORMATION (PDU Type 1) indicates if the UL Congestion Level is present (1) or not (0)
Bit 2 of New IE Flags Octet in UL PDU SESSION INFORMATION (PDU Type 1) indicates if the DL Congestion Level is present (1) or not (0)
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc36555213][bookmark: _Toc45882582][bookmark: _Toc51762891][bookmark: _Toc64446371][bookmark: _Toc88652290][bookmark: _Toc98402306]5.5.3.x1	UL Congestion Level
Description: This field indicates the UL QoS flow congestion level in percentage, as specified in TS 23.501[5].
Value range: {0..100}.
Field length: 1 octet.

5.5.3.x2	DL Congestion Level
Description: This field indicates the DL QoS flow congestion level in percentage, as specified in TS 23.501[5].
Value range: {0..100}.
Field length: 1 octet.
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>

Annex E: TP for NR_XR_enh BL CR of TS 38.425
<<<<<<<<<<<<<<<<<<<< Start of Changes >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc13919467][bookmark: _Toc36556053][bookmark: _Toc45832995][bookmark: _Toc64447474][bookmark: _Toc98405661][bookmark: _Toc112762065][bookmark: _Toc120033610]5.5.2.3	ASSISTANCE INFORMATION DATA (PDU Type 2)
This frame format is defined to allow the node hosting the PDCP entity to receive assistance information.
The following shows the respective ASSISTANCE INFORMATION DATA frame.
NOTE 1:	All information elements defined in Figure 5.5.2.3-1 are also applicable to E-UTRA PDCP unless specified otherwise in section 5.5.3.
	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=2)
	PDCP Dupl. Ind. 
	Assistance Info. Ind.
	UL Delay Ind.
	DL Delay Ind.
	1

	Spare
	UL Congestion Level Ind.
	DL Congestion Level Ind.
	PDCP Duplication Activation Suggestion 
	1

	Number of Assistance Information Fields
	0 or 1

	Assistance Information Type
	0 or  (2*Number of Assistance Info Fields  + sum of Number of octets for Radio Quality Assistance Information Fields)

	Number of octets for Radio Quality Assistance Information Fields
	

	Radio Quality Assistance Information
	

	UL Delay DU Result
	0 or 4

	DL Delay DU Result
	0 or 4

	UL Congestion Level
	0 or 1

	DL Congestion Level
	0 or 1



Figure 5.5.2.3-1: ASSISTANCE INFORMATION DATA (PDU Type 2) Format
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
5.5.3.x1	UL Congestion Level Indicator
Description: This parameter indicates the presence of the UL Congestion Level.
Value range: {0= UL Congestion Level not present, 1= UL Congestion Level present}.
Field length: 1 bit.
5.5.3.x2	DL Congestion Level Indicator
Description: This parameter indicates the presence of the DL Congestion Level.
Value range: {0= DL Congestion Level not present, 1= DL Congestion Level present}.
Field length: 1 bit.
5.5.3.x3	UL Congestion Level
Description: This field indicates the UL congestion level for the concerned DRB in percentage.
Value range: {0..100}.
Field length: 1 octet.

5.5.3.x4	DL Congestion Level
Description: This field indicates the DL congestion level for the concerned DRB in percentage.
Value range: {0..100}.
Field length: 1 octet.

<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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