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1. Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]During RAN3-123bis progress was made on support of L4S for MR-DC.

In particular the following agreement was captured:

Enhance the S-NG-RAN node Addition Preparation procedure and M-NG-RAN node initiated S-NG-RAN node Modification Preparation procedure, to transfer the ECN Marking or Congestion Information Reporting Request IE to S-NG-RAN node, and support the S-NG-RAN node to report ECN Marking or Congestion Information Reporting Status to M-NG-RAN node.

An initial CR was endorsed in R3-242241. In this CR, mechanisms to support the exchange of L4S information for MN terminated SCG bearers were captured. As an example of the text agreed so far, R3-242241 states the following (example case of S-Node Addition procedure):
For each DRB configured as MN-terminated SCG bearer, if the ECN Marking or Congestion Information Reporting Request IE is included in the PDU Session Resource Setup Info – MN terminated IE contained in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall, if supported, use it accordingly for the specific DRB. If the ECN Marking or Congestion Information Reporting Status IE is included in the PDU Session Resource Setup Response Info – MN terminated IE, the M-NG-RAN node shall, if supported, use it to deduce if ECN marking or congestion information reporting is active or not active.
It is also worth mentioning that in case of MN terminated bearers, ECN related information is added at DRB level, as shown in the IEs below:
9.2.1.7	PDU Session Resource Setup Info – MN terminated
This IE contains information for the addition of S-NG-RAN node resources related to a PDU session for DRBs configured with an MN terminated bearer option.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Type
	M
	
	9.2.3.19
	
	–
	

	DRBs To Be Setup List
	
	1
	
	
	–
	

	>DRBs to Be Setup Item
	
	1 .. <maxnoofDRBs>
	
	
	–
	

	>>DRB ID
	M
	
	9.2.3.33
	
	–
	

	>>MN UL PDCP UP TNL Information
	M
	
	UP Transport Parameters
9.2.3.76
	M-NG-RAN node endpoint(s) of a DRB’s Xn-U transport bearer at its PDCP resource. For delivery of UL PDUs.
	–
	

	>>RLC Mode
	M
	
	9.2.3.28
	Indicates the RLC mode to be used in the assisting node.
	–
	

	>>UL Configuration
	O
	
	9.2.3.75
	Information about UL usage in the S-NG-RAN node. This IE is used when the concerned DRB has both MCG resource and SCG resource configured i.e. the concerned DRB is configured as split bearer.
	–
	

	>>DRB QoS
	M
	
	QoS Flow Level QoS Parameters
9.2.3.5
	
	–
	

	>>PDCP SN Length
	O
	
	9.2.3.63
	Indicates the PDCP SN length of the DRB.
	–
	

	>>secondary MN UL PDCP UP TNL Information
	O
	
	UP Transport Parameters 9.2.3.76
	M-NG-RAN node endpoint(s) of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs in case of PDCP duplication.
	–
	

	>>Duplication Activation
	O
	
	9.2.3.71
	Information on the initial state of UL PDCP duplication.
This IE is ignored if the RLC Duplication Information IE is present.
	–
	

	>>QoS Flows Mapped To DRB List
	
	1
	
	
	–
	

	>>>QoS Flows Mapped To DRB Item
	
	1 .. <maxnoofQoSFlows>
	
	
	–
	

	>>>>QoS Flow Identifier
	M
	
	9.2.3.10
	
	–
	

	>>>>QoS Flow Level QoS Parameters
	M
	
	9.2.3.5
	
	–
	

	>>>>QoS Flow Mapping Indication
	O
	
	9.2.3.79
	
	–
	

	>>>>TSC Traffic Characteristics
	O
	
	9.2.3.114
	Traffic pattern information associated with the QFI. Details in TS 23.501 [7].
	YES
	ignore

	>>Additional PDCP Duplication TNL List
	
	0..1
	
	
	YES
	ignore

	>>>Additional PDCP Duplication TNL Item
	
	1 .. <maxnoofAdditionalPDCPDuplicationTNL>
	
	
	–
	

	>>>>Additional PDCP Duplication UP TNL Information
	M
	
	UP Transport Layer Information
9.2.3.30
	M-NG-RAN node endpoint(s) of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs in case of additional PDCP duplication.
	–
	

	>>RLC Duplication Information
	O
	
	9.2.3.111
	
	YES
	ignore

	>>ECN Marking or Congestion Information Reporting Request
	O
	
	9.2.3.205
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs allowed towards one UE. Value is 32. 

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

	maxnoofAdditionalPDCPDuplicationTNL
	Maximum no. of additional PDCP Duplication TNL. Value is 2.



[bookmark: _CR9_2_1_8]9.2.1.8	PDU Session Resource Setup Response Info – MN terminated
This IE contains the result of the addition of S-NG-RAN node resources related to a PDU session for DRBs configured with an MN terminated bearer option.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	DRBs Admitted List
	
	1
	
	
	–
	

	>DRBs Admitted Item
	
	1 .. <maxnoofDRBs>
	
	
	–
	

	>>DRB ID
	M
	
	9.2.3.33
	
	–
	

	>>SN DL SCG UP TNL Information
	M
	
	UP Transport Parameters
9.2.3.76
	S-NG-RAN node GTP-U tunnel endpoint(s) of the DRB’s Xn transport at its Lower Layer SCG resource. For delivery of DL PDUs.
	–
	

	>>secondary SN DL SCG UP TNL Information
	O
	
	UP Transport Parameters
9.2.3.76
	S-NG-RAN node GTP-U tunnel endpoint(s) of the DRB’s Xn transport at its Lower Layer SCG resource. For delivery of DL PDUs in case of PDCP duplication.
	–
	

	>>LCID
	O
	
	9.2.3.70
	LCID for primary path or LCID for split secondary path for fallback to split bearer if PDCP duplication is applied
	–
	

	>>Additional PDCP Duplication TNL List
	
	0..1
	
	
	YES
	ignore

	>>>Additional PDCP Duplication TNL Item
	
	1 .. <maxnoofAdditionalPDCPDuplicationTNL>
	
	
	–
	

	>>>>Additional PDCP Duplication UP TNL Information
	M
	
	UP Transport Layer Information
9.2.3.30
	S-NG-RAN node GTP-U tunnel endpoint(s) of the DRB’s Xn transport at its Lower Layer SCG resource. For delivery of DL PDUs in case of additional PDCP duplication.
	–
	

	>>QoS Flows Mapped To DRB List
	
	0..1
	
	
	YES
	ignore

	>>>QoS Flows Mapped To DRB Item
	
	1 .. <maxnoofQoSFlows>
	
	
	–
	

	>>>>QoS Flow Identifier 
	M
	
	9.2.3.10
	
	–
	

	>>>>Current QoS Parameters Set Index
	M
	
	Alternative QoS Parameters Set Index
9.2.3.103
	
	–
	

	>>ECN Marking or Congestion Information Reporting Status
	O
	
	9.2.3.x1
	
	YES
	ignore

	DRBs Not Admitted To Be Setup or Modified List
	O
	
	DRB List with Cause
9.2.1.28
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs allowed towards one UE. Value is 32. 

	maxnoofAdditionalPDCPDuplicationTNL
	Maximum no. of additional PDCP Duplication TNL. Value is 2



In this paper we tackle the cases of ECN assistance information exchange for SN terminated bearers. 
2. Discussion
[bookmark: _Hlk163210001]2.1 Signalling of the ECN Marking or Congestion Information Reporting Request IE for SN terminated bearers
When an SN terminated bearer needs to be established, the MN triggers towards the SN an Xn: S-NG-RAN Node Addition Preparation or Xn: M-NG-RAN Node Initiated S-NG-RAN Node Modification Preparation procedure. 
In the S-NODE ADDITION REQUEST the MN includes the PDU Session Resource Setup Info – SN terminated IE to let the SN understand for which QoS flows the SN should setup an SN terminated bearer. 
In this case, it seems straightforward to include the ECN Marking or Congestion Information Reporting Request IE at QoS flow level, so to notify the SN of the QoS Flows for which ECN marking of congestion information reporting is needed. QoS flow level information is needed in this case because it is not known at the MN which DRBs the SN will decide to setup.
The change needed is shown below:
9.2.1.5	PDU Session Resource Setup Info – SN terminated
This IE contains information for the addition of S-NG-RAN node resources related to a PDU session for DRBs configured with an SN terminated bearer option.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	UL NG-U UP TNL Information at UPF
	M
	
	UP Transport Layer Information 9.2.3.30
	UPF endpoint of the NG-U transport bearer. For delivery of UL PDUs
	–
	

	PDU Session Type
	M
	
	9.2.3.19
	
	–
	

	Network Instance
	O
	
	9.2.3.85
	This IE shall be ignored if the Common Network Instance IE is present.
	–
	

	QoS Flows To Be Setup List
	
	1
	
	
	–
	

	>QoS Flow To Be Setup Item
	
	1 .. <maxnoofQoSFlows>
	
	
	–
	

	>>QoS Flow Identifier
	M
	
	9.2.3.10
	
	–
	

	>>QoS Flow Level QoS Parameters
	M
	
	9.2.3.5
	For GBR QoS flows, this IE contains GBR QoS flow information as received at NG-C 
	–
	

	>>Offered GBR QoS Flow Information
	O
	
	GBR QoS Flow Information
9.2.3.6
	This IE contains M-Node offered GBR QoS Flow Information. 
	–
	

	>>TSC Traffic Characteristics
	O
	
	9.2.3.114
	Traffic pattern information associated with the QFI. Details in TS 23.501 [7].
	YES
	ignore

	>>Redundant QoS Flow Indicator
	O
	
	9.2.3.118
	
	YES
	ignore

	>> ECN Marking or Congestion Information Reporting Request
	O
	
	9.2.3.205
	
	YES
	ignore

	Data Forwarding and Offloading Info from source NG-RAN node
	O
	
	9.2.1.17
	
	–
	

	Security Indication
	O
	
	9.2.3.52
	
	–
	

	Security Result
	O
	
	9.2.3.67
	Indicates security activation status in MN.
	YES
	reject

	Common Network Instance
	O
	
	9.2.3.92
	
	YES
	ignore

	Default DRB Allowed
	O
	
	9.2.3.93
	
	YES
	ignore

	Split Session Indicator
	O
	
	9.2.3.94
	
	YES
	reject

	Non-GBR Resources Offered
	O
	
	9.2.3.98
	
	YES
	ignore

	Redundant UL NG-U UP TNL Information at UPF
	O
	
	UP Transport Layer Information
9.2.3.30
	UPF endpoint of the NG-U transport bearer. For delivery of UL PDUs for the redundant transmission.
	YES
	ignore

	Redundant Common Network Instance 
	O
	
	Common Network Instance
9.2.3.92
	
	YES
	ignore

	Redundant PDU Session Information
	O
	
	9.2.3.112
	
	YES
	ignore

	Selected NID
	O
	
	NID
9.2.2.65
	This IE, together with the Selected PLMN IE, indicates the SNPN proposed for the SCG to the S-NG-RAN node.
	YES
	ignore



	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows. Value is 64



Likewise, in the S-NODE MODIFICATION REQUEST the MN includes the PDU Session Resource Setup Info – SN terminated IE and/or the PDU Session Resource Modification Info – SN terminated IE to let the SN understand for which QoS flows the SN should setup an SN terminated bearer or to let the SN know of any changes concerning QoS flows already requested to be included in an SN terminated bearer. 
For the PDU Session Resource Setup Info – SN terminated IE the introduction of the ECN Marking or Congestion Information Reporting Request IE follows the same approach as above. 
For the PDU Session Resource Modification Info – SN terminated IE and in particular for the QoS Flows or DRBs to be modified, there could be the option of adding the ECN Marking or Congestion Information Reporting Request IE either at QoS flow level or at DRB level.
The two additions are equivalent. However, to maintain the same approach uniformly across the IEs, it is suggested to add the ECN Marking or Congestion Information Reporting Request IE at QoS Flows To Be Modified List level. 
The change needed is shown below:
9.2.1.9	PDU Session Resource Modification Info – SN terminated
This IE contains information related to a PDU session resource for an M-NG-RAN node initiated request to modify DRBs configured with an SN terminated bearer option.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	UL NG-U UP TNL Information at UPF
	O
	
	UP Transport Layer Information 9.2.3.30
	UPF endpoint of the NG-U transport bearer. For delivery of UL PDUs
	–
	

	Network Instance
	O
	
	9.2.3.85
	This IE shall be ignored if the Common Network Instance IE is present.
	–
	

	QoS Flows To Be Setup List
	
	0..1
	
	
	–
	

	>QoS Flows To Be Setup Item
	
	1 .. <maxnoofQoSFlows>
	
	
	–
	

	>>QoS Flow Identifier
	M
	
	9.2.3.10
	
	–
	

	>>QoS Flow Level QoS Parameters
	M
	
	9.2.3.5
	For GBR QoS flows, this IE contains GBR QoS flow information as received at NG-C.
	–
	

	>>Offered GBR QoS Flow Information
	O
	
	GBR QoS Flow Information
9.2.3.6
	This IE contains M-Node offered GBR QoS Flow Information.
	–
	

	>>TSC Traffic Characteristics
	O
	
	9.2.3.114
	Traffic pattern information associated with the QFI. Details in TS 23.501 [7].
	YES
	ignore

	>>Redundant QoS Flow Indicator
	O
	
	9.2.3.118
	
	YES
	ignore

	>> ECN Marking or Congestion Information Reporting Request
	O
	
	9.2.3.205
	
	YES
	ignore

	Data Forwarding and Offloading Info from source NG-RAN node
	O
	
	9.2.1.17
	Applicable for the QoS flows contained in the QoS Flows To Be Setup List IE.
	–
	

	QoS Flows To Be Modified List
	
	0..1
	
	
	–
	

	>QoS Flows To Be Modified Item
	
	1 .. <maxnoofQoSFlows>
	
	
	–
	

	>>QoS Flow Identifier 
	M
	
	9.2.3.10
	
	–
	

	>>QoS Flow Level QoS Parameters
	O
	
	9.2.3.5
	For GBR QoS flows, this IE contains GBR QoS flow information as received at NG-C.
	–
	

	>>Offered GBR QoS Flow Information
	O
	
	GBR QoS Flow Information
9.2.3.6
	This IE contains M-Node offered GBR QoS Flow Information.
	–
	

	>>QoS Flow Mapping Indication
	O
	
	9.2.3.79
	This IE is not applicable in this version of the specification.
	–
	

	>>TSC Traffic Characteristics
	O
	
	9.2.3.114
	Traffic pattern information associated with the QFI. Details in TS 23.501 [7].
	YES
	ignore

	>>Redundant QoS Flow Indicator
	O
	
	9.2.3.118
	
	YES
	ignore

	>> ECN Marking or Congestion Information Reporting Request
	O
	
	9.2.3.205
	
	YES
	ignore

	QoS Flows To Be Released List
	
	0..1
	QoS Flow List with Cause
9.2.1.4
	
	–
	

	DRBs To Be Modified List
	
	0..1
	
	
	–
	

	>DRBs to Be Modified Item
	
	1 .. <maxnoofDRBs>
	
	
	–
	

	>>DRB ID
	M
	
	9.2.3.33
	
	–
	

	>>MN DL CG UP TNL Information
	O
	
	UP Transport Parameters 9.2.3.76
	M-NG-RAN node GTP-U endpoint(s) of a DRB’s Xn transport bearer at its lower layer CG resource. For delivery of DL PDUs.
	–
	

	>>secondary MN DL CG UP TNL Information
	O
	
	UP Transport Parameters 9.2.3.76
	M-NG-RAN node GTP-U endpoint(s) of a DRB’s Xn transport bearer at its lower layer CG resource. For delivery of DL PDUs in case of PDCP duplication.
	–
	

	>>LCID
	O
	
	9.2.3.70
	LCID for primary path or LCID for split secondary path for fallback to split bearer if PDCP duplication is applied
	–
	

	>>RLC Status
	O
	
	9.2.3.80
	
	–
	

	>>Additional PDCP Duplication TNL List
	
	0..1
	
	
	YES
	ignore

	>>>Additional PDCP Duplication TNL Item
	
	1 .. <maxnoofAdditionalPDCPDuplicationTNL>
	
	
	–
	

	>>>>Additional PDCP Duplication UP TNL Information
	M
	
	UP Transport Layer Information 9.2.3.30
	M-NG-RAN node GTP-U endpoint(s) of a DRB’s Xn transport bearer at its lower layer CG resource. For delivery of DL PDUs in case of additional PDCP duplication.
	–
	

	DRBs To Be Released List
	O
	
	DRB List with Cause
9.2.1.28
	
	–
	

	Common Network Instance
	O
	
	9.2.3.92
	
	YES
	ignore

	Default DRB Allowed
	O
	
	9.2.3.93
	
	YES
	ignore

	Non-GBR Resources Offered
	O
	
	9.2.3.98
	
	YES
	ignore

	Redundant UL NG-U UP TNL Information at UPF
	O
	
	UP Transport Layer Information
9.2.3.30
	UPF endpoint of the NG-U transport bearer. For delivery of UL PDUs for the redundant transmission
	YES
	ignore

	Redundant Common Network Instance 
	O
	
	Common Network Instance
9.2.3.92
	
	YES
	ignore

	Security Indication
	O
	
	9.2.3.52
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows. Value is 64.

	maxnoofAdditionalPDCPDuplicationTNL
	Maximum no. of additional PDCP Duplication TNL. Value is 2.



With the above, we can converge on the following proposal
[bookmark: _Hlk166010294]Proposal 1: it is proposed to add the ECN Marking or Congestion Information Reporting Request IE on a per QoS Flow level in the PDU Session Resource Setup Info – SN terminated IE and in the PDU Session Resource Modification Info – SN terminated IE contained in the Xn: S-NODE ADDITION REQUEST and Xn: S-NODE MODIFICATION REQUEST

Below we tackle the case of addition of the ECN Marking or Congestion Information Reporting Status IE

2.2 Signalling of the ECN Marking or Congestion Information Reporting Status IE for SN terminated bearers
[bookmark: _Hlk165992443]2.2.1 SN terminated MCG bearer case

To facilitate the establishment of MCG bearers, the MN signals to the SN the Offered GBR QoS Flow Information IE and the Non-GBR Resources Offered IE as part of the S-NODE ADDITION REQUEST message and as part of the S-NODE MODIFICATION REQUEST message.
These IEs indicate to the SN whether there are resources available to establish MCG bearers for GBR and non -GBR QoS flows and in case of GBR QoS Flows, they quantify the available resources.

This behaviour is captured in TS38.423 as follows: 
Excerpt from TS38.423
For each GBR QoS flow, if the Offered GBR QoS Flow Information IE is included in the QoS Flows To Be Setup List IE contained in the PDU Session Resource Setup Info – SN terminated IE, the S-NG-RAN node may request the M-NG-RAN node to configure the DRB to which that QoS flow is mapped with MCG resources.
For each PDU session, if the Non-GBR Resources Offered IE is included in the PDU Session Resource Setup Info – SN terminated IE contained in the PDU Session Resources To Be Added List IE and set to "true", the S-NG-RAN node may request the M-NG-RAN node to configure DRBs to which non-GBR QoS flows of the PDU session are mapped with MCG resources.
End of excerpt from TS38.423

If the MN decides to request the SN for an SN terminated MCG bearer, the SN includes in the S-NODE ADDITION REQUEST ACKNOWLEDGE the PDU Session Resource Setup Response Info – SN terminated IE which lists the DRBs the MN should establish as MCG (in the DRBs to Be Setup List IE).
Likewise, the SN may request the MN to setup or modify an SN terminated MCG bearer in the response of a S-NODE MODIFICATION REQUEST. This occurs by means of the PDU Session Resource Modification Response Info – SN terminated IE, which may include the DRBs to Be Setup List IE (for SN terminated MCG bearers to be setup) and/or the DRBs To Be Modified List IE (for SN terminated MCG bearers to be modified). 
[bookmark: _Hlk165990634]In light of the above, the ECN Marking or Congestion Information Reporting Status IE should be included at DRB level as part of the DRBs to Be Setup List IE included in the PDU Session Resource Setup Response Info – SN terminated IE and as part of the DRBs to Be Setup List IE and DRBs To Be Modified List IE included in the PDU Session Resource Modification Response Info – SN terminated IE. 
This enables the SN to inform the MN of the ECN Marking or Congestion Information Reporting Status as the SN side for the requested MCG bearers. Namely, if we assume that one or more QoS flow included in an SN terminated MCG bearer is subject to ECN Marking or Congestion Information Reporting, this information received at the MN informs the MN whether the ECN Marking or Congestion Information Reporting is active or not active at the SN. 
Upon reception of this information, the MN gNB-CU-CP will trigger signalling over the F1-C towards one of the MN gNB-DUs. In such signalling the MNgNB-CU-CP will request the MN gNB-DU to establisgh the DRB needed and to report ECN Marking or Congestion Information. The gNB-DU will respond with a ECN Marking or Congestion Information Reporting Status. Note that this signalling over the F1 interface has already been specified as part of rel18.
With the above in mind, the following is proposed:

Proposal 2: it is proposed to add the ECN Marking or Congestion Information Reporting Status IE at DRB level in the PDU Session Resource Setup Response Info – SN terminated IE (in the DRBs to Be Setup List IE) contained in the Xn: S-NODE ADDITION REQUEST ACKNOWLEDGE and in the PDU Session Resource Modification Response Info – SN terminated IE (in the DRBs to Be Setup List IE and in the DRBs To Be Modified List IE) contained in the Xn: S-NODE MODIFICATION REQUEST ACKNOWLEDGE. 

A representation of the changes needed is shown in section 2.2.3.
[bookmark: _Hlk165997607]2.2.2 SN terminated SCG bearer case
Legacy signalling specified to setup and SN terminated SCG bearer is based on the signalling of an Xn: S-NODE ADDITION REQUEST from MN to SN, where the MN indicates to the SN the QoS Flows for which an SN terminated bearer is requested. However, if the SN sets up SCG bearers, the SN responds with an Xn: S-NODE ADDDITION REQUEST ACKNOWLEDGE including the PDU Session Resource Setup Response Info – SN terminated IE, where the SCG bearers are not included in the DRBs to Be Setup List IE.
The latter can be deduced by the current specifications (TS38.423), where the DRBs to Be Setup List IE included in the PDU Session Resource Setup Response Info – SN terminated IE is an optional IE, i.e. it is only included to list MCG bearers. Further, each item of the DRBs to Be Setup List IE included in the PDU Session Resource Setup Response Info – SN terminated IE includes a mandatory SN UL PDCP UP TNL Information IE, which is defined as follows:
	>>SN UL PDCP UP TNL Information
	M
	
	UP Transport Parameters
9.2.3.76
	S-NG-RAN node endpoint(s) of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs.
	–
	



Namely, the SN UL PDCP UP TNL Information IE is the UL TNL address used by the MN to forward UL traffic to the SN PDCP termination (e.g. the SN´s gNB-CU-UP). Therefore, the IE applies to MCGs and because it is mandatory, it is obvious that the bearers listed in the DRBs to Be Setup List IE are MCGs.
Hence the following can be observed:
Observation 1: In case of SN terminated SCG bearers, the SN does not signal to the MN a list of SCG DRBs to be setup

The above creates a problem. Namely, how can the SN inform the MN about the ECN Marking or Congestion Information Reporting Status for SCG bearers, given that SG DRBs are not reported from SN to MN?
To solve this problem, the simplest solution is to add in the PDU Session Resource Setup Response Info – SN terminated IE a list of QoS Flows that were admitted for SN terminated SCG bearers, and for each QoS flow to add the ECN Marking or Congestion Information Reporting Status IE.

Proposal 3: It is proposed to add in the PDU Session Resource Setup Response Info – SN terminated IE an Additional QoS Flow Setup Info List IE, where each item consists of a QoS Flow admitted as part of an SCG bearer and its corresponding ECN Marking or Congestion Information Reporting Status IE.
Likewise, the same logic applies to the Xn: M-NG-RAN Node Initiated S-NG-RAN Node Modification Preparation procedure. Namely, the following is proposed:
Proposal 4: It is proposed to add in the PDU Session Resource Modification Response Info – SN terminated IE an Additional QoS Flow Setup Info List IE, where each item consists of a QoS Flow admitted or modified as part of an SCG bearer and its corresponding ECN Marking or Congestion Information Reporting Status IE.
[bookmark: _Hlk166004368]2.2.3 Proposed changes for signalling of the ECN Marking or Congestion Information Reporting Status IE for SN terminated bearers
In light of the above discussions, the following changes are proposed:
9.2.1.6	PDU Session Resource Setup Response Info – SN terminated
This IE contains the result of the addition of S-NG-RAN node resources related to a PDU session for DRBs configured with an SN terminated bearer option.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	DL NG-U UP TNL Information at NG-RAN
	M
	
	UP Transport Layer Information 9.2.3.30
	S-NG-RAN node endpoint of the NG transport bearer. For delivery of DL PDUs.
	–
	

	DRBs To Be Setup List
	
	0..1
	
	
	–
	

	>DRBs to Be Setup Item
	
	1 .. <maxnoofDRBs>
	
	
	–
	

	>>DRB ID
	M
	
	9.2.3.33
	
	–
	

	>>SN UL PDCP UP TNL Information
	M
	
	UP Transport Parameters 9.2.3. 76
	S-NG-RAN node endpoint(s) of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs.
	–
	

	>>DRB QoS
	M
	
	QoS Flow Level QoS Parameters
9.2.3.5
	
	–
	

	>>PDCP SN Length
	O
	
	9.2.3.63
	Indicates the PDCP SN length of the DRB.
	–
	

	>>RLC Mode
	M
	
	9.2.3.28
	Indicates the RLC mode to be used in the assisting node.
	–
	

	>>secondary SN UL PDCP UP TNL Information
	O
	
	UP Transport Parameters 9.2.3.76
	S-NG-RAN node endpoint(s) of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs in case of PDCP duplication.
	–
	

	>>Duplication Activation
	O
	
	9.2.3.71
	Information on the initial state of UL PDCP duplication.
This IE is ignored if the RLC Duplication Information IE is present.
	–
	

	>>UL Configuration
	O
	
	9.2.3.75
	Information about UL usage in the M-NG-RAN node. This IE is used when the concerned DRB has both MCG resource and SCG resource configured i.e. the concerned DRB is configured as split bearer.
	–
	

	>>QoS Flows Mapped To DRB List
	
	1
	
	
	–
	

	>>>QoS Flows Mapped To DRB Item
	
	1 .. <maxnoofQoSFlows>
	
	
	–
	

	>>>>QoS Flow Identifier
	M
	
	9.2.3.10
	
	–
	

	>>>>MCG requested GBR QoS Flow Information 
	O
	
	GBR QoS Flow Information
9.2.3.6
	This IE contains GBR QoS Flow Information necessary for the MCG part. 
	–
	

	>>>>QoS Flow Mapping Indication
	O
	
	9.2.3.79
	
	–
	

	>>>>Current QoS Parameters Set Index
	O
	
	Alternative QoS Parameters Set Index
9.2.3.103
	
	YES
	ignore

	>>>>Source DL Forwarding IP Address
	O
	
	Transport Layer Address
9.2.3.29
	Identifies the TNL address used by the source node for data forwarding.
	YES
	ignore

	>>Additional PDCP Duplication TNL List
	
	0..1
	
	
	YES
	ignore

	>>>Additional PDCP Duplication TNL Item
	
	1 .. <maxnoofAdditionalPDCPDuplicationTNL>
	
	
	–
	

	>>>>Additional PDCP Duplication UP TNL Information
	M
	
	UP Transport Layer Information 9.2.3.30
	S-NG-RAN node endpoint(s) of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs in case of additional PDCP duplication.
	–
	

	>>RLC Duplication Information
	O
	
	9.2.3.111
	.
	–
	

	>> ECN Marking or Congestion Information Reporting Status
	O
	
	9.2.3.x1
	ECN Marking or Congestion Information Reporting Status for a SN terminated MCG bearer
	–
	

	Data Forwarding Info from target NG-RAN node
	O
	
	9.2.1.16
	
	–
	

	QoS Flows Not Admitted List
	O
	
	QoS Flow List with Cause
9.2.1.4
	
	–
	

	Security Result
	O
	
	9.2.3.67
	
	–
	

	DRB IDs taken into use
	O
	
	DRB List 9.2.1.29
	Indicating the DRB IDs taken into use by the target NG-RAN node, as specified in TS 37.340 [8].
	YES
	reject

	Redundant DL NG-U UP TNL Information at NG-RAN
	O
	
	UP Transport Layer Information
9.2.3.30
	S-NG-RAN node endpoint of the NG transport bearer. For delivery of DL PDUs for the redundant transmission.
	YES
	ignore

	Used RSN Information
	O
	
	Redundant PDU Session Information
9.2.3.112
	
	YES
	ignore

	Data Forwarding and Offloading Info from source NG-RAN node
	O
	
	9.2.1.17
	Contains data forwarding proposal for S-CPAC, to be used later when the S-NG-RAN node is selected for access.
	YES
	ignore

	Additional QoS Flow Setup Info List
	
	0..1
	
	
	YES
	ignore

	>Additional QoS Flow Setup Info Item
	
	0 .. <maxnoofQoSFlows>
	
	Includes a list of QoS Flows admitted for SCG bearers together with their ECN Marking or Congestion Information Reporting Status
	–
	

	>>QoS Flow Identifier
	M
	
	9.2.3.10
	
	–
	

	>>ECN Marking or Congestion Information Reporting Status
	O
	
	9.2.3.x1
	
	–
	



	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs allowed towards one UE. Value is 32. 

	maxnoofQoSFlows
	Maximum no. of QoS flows. Value is 64

	maxnoofAdditionalPDCPDuplicationTNL
	Maximum no. of additional PDCP Duplication TNL. Value is 2.



9.2.1.10	PDU Session Resource Modification Response Info – SN terminated
This IE contains the PDU session resource related result of an M-NG-RAN node initiated request to modify DRBs configured with an SN terminated bearer option.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	DL NG-U UP TNL Information at NG-RAN
	O
	
	UP Transport Layer Information 9.2.3.30
	S-NG-RAN node endpoint of the NG transport bearer. For delivery of DL PDUs.
	–
	

	DRBs To Be Setup List
	
	0..1
	
	
	–
	

	>DRBs to Be Setup Item
	
	1 .. <maxnoofDRBs>
	
	
	–
	

	>>DRB ID
	M
	
	9.2.3.33
	
	–
	

	>>SN UL PDCP UP TNL Information
	M
	
	UP Transport Parameters 9.2.3.76
	S-NG-RAN node endpoint(s) of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs.
	–
	

	>>DRB QoS
	M
	
	QoS Flow Level QoS Parameters
9.2.3.5
	
	–
	

	>>PDCP SN Length
	O
	
	9.2.3.63
	Indicates the PDCP SN length of the DRB.
	–
	

	>>RLC Mode
	M
	
	9.2.3.28
	Indicates the RLC mode to be used in the assisting node.
	–
	

	>>secondary SN UL PDCP UP TNL Information
	O
	
	UP Transport Parameters 9.2.3.76
	S-NG-RAN node endpoint(s) of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs in case of PDCP duplication.
	–
	

	>>Duplication Activation
	O
	
	9.2.3.71
	Information on the initial state of UL PDCP duplication.
This IE is ignored if the RLC Duplication Information IE is present.
	–
	

	>>UL Configuration
	O
	
	9.2.3.75
	Information about UL usage in the M-NG-RAN node. This IE is used when the concerned DRB has both MCG resource and SCG resource configured i.e. the concerned DRB is configured as split bearer.
	–
	

	>>QoS Flows Mapped To DRB List
	
	1
	
	
	–
	

	>>>QoS Flows Mapped To DRB Item
	
	1 .. <maxnoofQoSFlows>
	
	
	–
	

	>>>>QoS Flow Identifier 
	M
	
	9.2.3.10
	
	–
	

	>>>>MCG requested GBR QoS Flow Information 
	O
	
	GBR QoS Flow Information
9.2.3.6
	This IE contains GBR QoS Flow Information necessary for the MCG part. 
	–
	

	>>>>QoS Flow Mapping Indication
	O
	
	9.2.3.79
	
	–
	

	>>>>Current QoS Parameters Set Index
	O
	
	Alternative QoS Parameters Set Index
9.2.3.103
	
	YES
	ignore

	>>>>Source DL Forwarding IP Address
	O
	
	Transport Layer Address
9.2.3.29
	Identifies the TNL address used by the source node for data forwarding.
	YES
	ignore

	>>Additional PDCP Duplication TNL List
	
	0..1
	
	
	YES
	ignore

	>>>Additional PDCP Duplication TNL Item
	
	1 .. <maxnoofAdditionalPDCPDuplicationTNL>
	
	
	–
	

	>>>>Additional PDCP Duplication UP TNL Information
	M
	
	UP Transport Layer Information 9.2.3.30
	S-NG-RAN node endpoint(s) of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs in case of additional PDCP duplication.
	–
	

	>>RLC Duplication Information
	O
	
	9.2.3.111
	
	YES
	ignore

	>> ECN Marking or Congestion Information Reporting Status
	O
	
	9.2.3.x1
	ECN Marking or Congestion Information Reporting Status for a SN terminated MCG bearer
	–
	

	Data Forwarding Info from target NG-RAN node
	O
	
	9.2.1.16
	Applicable for the QoS flows in DRBs to be setup.
	–
	

	DRBs To Be Modified List
	
	0..1
	
	
	–
	

	>DRBs to Be Modified Item
	
	1 .. <maxnoofDRBs>
	
	
	–
	

	>>DRB ID
	M
	
	9.2.3.33
	
	–
	

	>>SN UL PDCP UP TNL Information
	O
	
	UP Transport Parameters 9.2.3.76
	S-NG-RAN node endpoint(s) of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs.
	–
	

	>>DRB QoS
	O
	
	QoS Flow Level QoS Parameters
9.2.3.5
	
	–
	

	>>QoS Flows Mapped to DRB List
	
	0..1
	
	Overwriting the existing QoS Flow List
	–
	

	>>>QoS Flows Mapped to DRB Item
	
	1 .. <maxnoofQoSFlows>
	
	
	–
	

	>>>>QoS Flow Identifier 
	M
	
	9.2.3.10
	
	–
	

	>>>>MCG requested GBR QoS Flow Information 
	O
	
	GBR QoS Flow Information
9.2.3.6
	This IE contains GBR QoS Flow Information necessary for the MCG part. 
	–
	

	>>>>QoS Flow Mapping Indication
	O
	
	9.2.3.79
	
	–
	

	>>>>Current QoS Parameters Set Index
	O
	
	Alternative QoS Parameters Set Index
9.2.3.103
	
	YES
	ignore

	>>>>Source DL Forwarding IP Address
	O
	
	Transport Layer Address
9.2.3.29
	Identifies the TNL address used by the source node for data forwarding.
	YES
	ignore

	>>Additional PDCP Duplication TNL List
	
	0..1
	
	
	YES
	ignore

	>>>Additional PDCP Duplication TNL Item
	
	1 .. <maxnoofAdditionalPDCPDuplicationTNL>
	
	
	–
	

	>>>>Additional PDCP Duplication UP TNL Information
	M
	
	UP Transport Layer Information 9.2.3.30
	S-NG-RAN node endpoint(s) of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs in case of additional PDCP duplication.
	–
	

	>>RLC Duplication Information
	O
	
	9.2.3.111
	
	YES
	ignore

	>>secondary SN UL PDCP UP TNL Information
	O
	
	UP Transport Parameters 9.2.3.76
	S-NG-RAN node endpoint(s) of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs in case of PDCP duplication.
	YES
	ignore

	>>PDCP Duplication Configuration
	O
	
	9.2.3.86
	
	YES
	ignore

	>>Duplication Activation
	O
	
	9.2.3.71
	
	YES
	ignore

	>> ECN Marking or Congestion Information Reporting Status
	O
	
	9.2.3.x1
	ECN Marking or Congestion Information Reporting Status for a SN terminated MCG bearer
	–
	

	DRBs To Be Released List
	O
	
	DRB List with Cause
9.2.1.28
	
	–
	

	Data Forwarding and Offloading Info from source NG-RAN node
	O
	
	9.2.1.17
	Contains DL Data Forwarding indications for QoS Flows removed from the SDAP in the SN.
	–
	

	QoS Flows Not Admitted to be Added List
	O
	
	QoS Flow List with Cause
9.2.1.4
	
	–
	

	QoS Flows Released List
	O
	
	QoS Flow List with Cause
9.2.1.4
	
	–
	

	DRB IDs taken into use
	O
	
	DRB List 9.2.1.29
	Indicating the DRB IDs taken into use by the target NG-RAN node, as specified in TS 37.340 [8].
	YES
	reject

	Redundant DL NG-U UP TNL Information at NG-RAN
	O
	
	UP Transport Layer Information
9.2.3.30
	S-NG-RAN node endpoint of the NG transport bearer. For delivery of DL PDUs for the redundant transmission.
	YES
	ignore

	Security Result
	O
	
	9.2.3.67
	
	YES
	ignore

	Additional QoS Flow Setup Info List
	
	0..1
	
	Includes a list of QoS Flows admitted for SCG bearers together with their ECN Marking or Congestion Information Reporting Status
	YES
	ignore

	>Additional QoS Flow Setup Info Item
	
	0 .. <maxnoofQoSFlows>
	
	
	–
	

	>>QoS Flow Identifier
	M
	
	9.2.3.10
	
	–
	

	>>ECN Marking or Congestion Information Reporting Status
	O
	
	9.2.3.x1
	
	–
	



	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs allowed towards one UE. Value is 32. 

	maxnoofQoSFlows
	Maximum no. of QoS flows. Value is 64.

	maxnoofAdditionalPDCPDuplicationTNL
	Maximum no. of additional PDCP Duplication TNL. Value is 2.



2.2.4 Handling of split bearers
For split bearers ECN Marking or Congestion Information Reporting Request information need to be signalled to each node handling the MCG and the SCG leg of the bearer. This is already enabled by the already agreed solution and by the solutions described above where the ECN Marking or Congestion Information Reporting Status can be signalled for cases of SN/MN terminated MCG and SCG bearers.
Observation 2: By addressing the cases of ECN Marking or Congestion Information Reporting Request signalling for SN/MN terminated MCG and SCG bearers, the case of signalling of the ECN Marking or Congestion Information Reporting Request for SN/MN terminated split bearers is also covered

Similarly, by addressing the case of ECN Marking or Congestion Information Reporting Status signalling for the cases of SN/MN terminated MCG and SCG bearers, the case of ECN Marking or Congestion Information Reporting Status reporting for SN/MN terminated split bearers is covered.
Observation 3: By addressing the cases of ECN Marking or Congestion Information Reporting Status reporting for SN/MN terminated MCG and SCG bearers, the case of reporting of the ECN Marking or Congestion Information Reporting Status for SN/MN terminated split bearers is also covered
Namely, the solutions agreed so far, plus the solutions described above natively address also the case of split bearers. 
The only thing that needs to be addressed for the case of split bearers is the fact that the gNB-CU-UP may receive different UL Congestion Information and/or DL Congestion Information over the F1-U, each from the gNB-DUs handling the MCG and the SCG legs. 
In this case, we propose to leave up to implementation how to take into account the UL Congestion Information and/or DL Congestion Information received over the F1-U for different split bearers legs to derive a single value of the UL Congestion Information and/or DL Congestion Information for the berer. 
Proposal 5: It is up to the node hosting PDCP to derive UL/DL congestion Information for the split bearer by means of the UL Congestion Information and/or DL Congestion Information received over the F1-U for each different split bearer leg

One possible change that would be needed to TS38.425 concerns the text reported below:
Start of Change to TS38.425
[bookmark: _Toc13919460][bookmark: _Toc36556046][bookmark: _Toc45832988][bookmark: _Toc64447467][bookmark: _Toc98405654][bookmark: _Toc112762058][bookmark: _Toc155982437]5.4.3	Transfer of Assistance Information
[bookmark: _CR5_4_3_1][bookmark: _Toc13919461][bookmark: _Toc36556047][bookmark: _Toc45832989][bookmark: _Toc64447468][bookmark: _Toc98405655][bookmark: _Toc112762059][bookmark: _Toc155982438]5.4.3.1	Successful operation
Unchanged Text Omitted
[bookmark: _Hlk166005291]The ASSISTANCE INFORMATION DATA frame may include UL Congestion Information and/or DL Congestion information measured by the corresponding node. The node hosting the NR PDCP entity shall, if supported, take this information into account to perform ECN marking in the NG-RAN node, or it should take this information into account to derive a single value of the UL Congestion Information and/or DL Congestion information and to to further send it to the UPF for ECN marking or information exposure as specified in TS 23.501 [8].
End of Change to TS38.425

Proposal 6: It is proposed to agree to the following change to TS38.425:

[bookmark: _Hlk166010119]The ASSISTANCE INFORMATION DATA frame may include UL Congestion Information and/or DL Congestion information measured by the corresponding node. The node hosting the NR PDCP entity shall, if supported, take this information into account to perform ECN marking in the NG-RAN node, or it should take this information into account to derive a single value of the UL Congestion Information and/or DL Congestion information and to to further send it to the UPF for ECN marking or information exposure as specified in TS 23.501 [8].

3. Conclusion
This paper analysed the cases of ECN Marking and Congestion Information reporting support for SN terminated bearers. The following Proposals and observations were derived:
Proposal 1: it is proposed to add the ECN Marking or Congestion Information Reporting Request IE on a per QoS Flow level in the PDU Session Resource Setup Info – SN terminated IE and in the PDU Session Resource Modification Info – SN terminated IE contained in the Xn: S-NODE ADDITION REQUEST and Xn: S-NODE MODIFICATION REQUEST
Proposal 2: it is proposed to add the ECN Marking or Congestion Information Reporting Status IE at DRB level in the PDU Session Resource Setup Response Info – SN terminated IE (in the DRBs to Be Setup List IE) contained in the Xn: S-NODE ADDITION REQUEST ACKNOWLEDGE and in the PDU Session Resource Modification Response Info – SN terminated IE (in the DRBs to Be Setup List IE and in the DRBs To Be Modified List IE) contained in the Xn: S-NODE MODIFICATION REQUEST ACKNOWLEDGE. 
Observation 1: In case of SN terminated SCG bearers, the SN does not the MN with a list of SCG DRBs to be setup
Proposal 3: It is proposed to add in the PDU Session Resource Setup Response Info – SN terminated IE an Additional QoS Flow Setup Info List IE, where each item consists of a QoS Flow admitted as part of an SCG bearer and its corresponding ECN Marking or Congestion Information Reporting Status IE.
Proposal 4: It is proposed to add in the PDU Session Resource Modification Response Info – SN terminated IE an Additional QoS Flow Setup Info List IE, where each item consists of a QoS Flow admitted or modified as part of an SCG bearer and its corresponding ECN Marking or Congestion Information Reporting Status IE.
Observation 2: By addressing the cases of ECN Marking or Congestion Information Reporting Status signalling for SN terminated MCG and SCG bearers, the case of signalling of the ECN Marking or Congestion Information Reporting Status for SN terminated split bearers is also covered
Observation 3: By addressing the cases of ECN Marking or Congestion Information Reporting Status reporting for SN terminated MCG and SCG bearers, the case of reporting of the ECN Marking or Congestion Information Reporting Status for SN terminated split bearers is also covered
Proposal 5: It is up to the node hosting PDCP to derive UL/DL congestion Information for the split bearer by means of the UL Congestion Information and/or DL Congestion Information received over the F1-U for each different split bearer leg
Proposal 6: It is proposed to agree to the following change to TS38.425	
The ASSISTANCE INFORMATION DATA frame may include UL Congestion Information and/or DL Congestion information measured by the corresponding node. The node hosting the NR PDCP entity shall, if supported, take this information into account to perform ECN marking in the NG-RAN node, or it should take this information into account to derive a single value of the UL Congestion Information and/or DL Congestion information and to to further send it to the UPF for ECN marking or information exposure as specified in TS 23.501 [8].

A TP mirroring the proposals above for TS38.423 is presented in R3-243487, while a CR mirroring Proposal 6 is presented in R3-243486.
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