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1	Introduction
The RAN3-lead work item NR Timing Resiliency and URLLC enhancements includes the following two objectives [1]:
	2.	Interworking with TSN network deployed in the transport network [RAN3]:
a.	RAN impacts due to 5G System integration with TSN Transport network
Note 2: This objective has dependency on the progress of SA2 and CT4.
3.	Adapting downstream and upstream scheduling based on RAN feedback for low latency communication [RAN3, RAN2]:
a.	RAN enhancements in order for application to adapt scheduling based on RAN feedback (e.g., feedback regarding burst arrival time, periodicity) for low latency communication.



RAN3 has not yet discussed Interworking with TSN network, while RAN feedback for downstream/upstream scheduling adaptation has been discussed for several RAN3 meetings with good progress. In this paper, we resolve open issues for these topics to enable WI completion by the December RAN#102 plenary.
[bookmark: _Hlk527071819]2	Discussion
2.1	Interworking with TSN network
In a Time Sensitive Networking (TSN) enabled Transport Network (TN), the NG-RAN nodes and the UPFs act as End Stations and may optionally support the TSN Talker and Listener (TL) functionality (i.e. AN-TL in the NG-RAN node and CN-TL in the UPF). The AN-TL and CN-TL may extend each End Station with a set of IEEE 802.1 functionalities, which allows to perform the stream transformation according to IEEE Std 802.1Q-2022 clause 46.1.4, the scheduling of the stream according to IEEE Std 802.1Q-2022 clause 8.6.8.4 and clause 46.2.3.5, and the exchange of topology information according to IEEE Std 802.1AB-2016. The SMF/CUC can communicate with the AN-TL and CN-TL to:
-	retrieve the End Station capabilities (list of interfaces and interface capabilities) of the AN-TL and CN-TL; and
-	configure TSN features in the AN-TL/CN-TL (e.g. for stream identification, stream association with TSN resources, stream transformation, hold and buffer functionality).
From RAN3 perspective the extended IEEE 802.1 functionalities of the AN-TL can be seen as out-of-scope. Only the presence of AN-TL in the NG-RAN node and the transparent information exchange between SMF/CUC and AN-TL needs to be considered.
The communication between AN-TL and SMF/CUC is based on TL-Containers sent within NGAP signaling to be specified by RAN3 in TS 38.413, while the communication between CN-TL and SMF/CUC is based on TL-Containers sent within PFCP Session related signaling specified by CT4 in TS 29.244. The related stage 2 call flows are specified in 3GPP TS 23.502. The RAN3 impacts related to NG-RAN support for AN-TL are described below.
	[bookmark: _Hlk145928413]From TS 23.502 Figure F.4-1 step 3:
3.	During the PDU Session Establishment procedure, the SMF/CUC requests the NG-RAN to assign the N3 tunnel information by invoking the Namf_Communication_N1N2MessageTransfer request. The SMF/CUC includes a TL-Container to the N2 SM information in the request, the TL-Container contains a get-request as described in clause 5.28a.2 of TS 23.501 [2].
	The NG-RAN responds with a N2 SM information. If the NG-RAN supports AN-TL, the NG-RAN includes a TL-Container to the N2 SM information. The TL-Container includes a get-response as described in clause 5.28a.2 of TS 23.501 [2]. The SMF/CUC stores the get-response.



Based on the above, the RAN3 impacts of step 3 are as follows:
1)	The SMF sends a PDU session level TL-container (get-request) within the PDU Session Resource Setup Request Transfer IE; and
2)	If the NG-RAN node supports AN-TL, it sends a PDU session level TL-container (get-response) within the PDU Session Resource Setup Response Transfer IE.
Proposal 1:	At PDU session level, add a new Downlink TL Container IE and Uplink TL Container IE in the PDU Session Resource Setup Request Transfer IE and PDU Session Resource Setup Response Transfer IE respectively.

	From TS 23.502 Figure F.4-1 step 13:
13. [Optional] During the PDU Session Modification procedure, if the NG-RAN supports AN-TL, the SMF/CUC invokes the Namf_Communication_N1N2MessageTransfer request. The SMF/CUC includes a TL-Container to the N2 SM information in the request, the TL-Container contains a set-request as described in clause 5.28a.2 of TS 23.501 [2]. The SMF/CUC may also update the TSCAI in the NG-RAN for the BAT in DL direction as described in Annex M, clause M.1 of TS 23.501 [2], if the SMF/CUC received a TimeAwareOffset or AccumulatedLatency from TN CNC for a downlink stream (i.e. for a Talker in the UPF/CN-TL) in step 7.
	The NG-RAN responds with a N2 SM information. If the NG-RAN supports AN-TL, the NG-RAN includes a TL-Container to the N2 SM information. The TL-Container includes a set-response as described in clause 5.28a.2 of TS 23.501 [2].



At RAN3#121, an LS was received from CT4 in R3-234532 [2] that included the following statement: “CT4 assumes that a single set request can be used to add, modify, and delete multiple streams of a same PDU session”. In our understanding, there is a one-to-one mapping of TN stream to QoS flow. Therefore, a single set-request may concern multiple QoS flows and should therefore be conveyed at the PDU session level.
Based on the above, the RAN3 impacts of step 13 are as follows:
1)	The SMF sends a PDU session level TL-container (set-request) within the PDU Session Resource Modify Request Transfer IE.
2)	If the NG-RAN node supports AN-TL, it sends a PDU session level TL-container (set-response) within the PDU Session Resource Modify Response Transfer IE.
Proposal 2:	At PDU session level, add a new Downlink TL Container IE and Uplink TL Container IE in the PDU Session Resource Modify Request Transfer IE and PDU Session Resource Modify Response Transfer IE respectively.
The content of the TL Container IEs is defined by CT4. According to the LS from CT4 in [2], “CT4 is specifying in a new stage 3 specification (TS 29.585) the protocol used between the SMF/CUC and the (R)AN/AN-TL […]. This corresponds to the Get Request/Response and Set Request/Response specified in TS 23.501/23.502 that are transferred in TL-Containers in NGAP over N2 […].”.  Therefore, the TL Container IEs should be encoded as OCTET STRING containing a Get/Set message specified in TS 29.585.
Proposal 3:	The TL Container IEs are encoded as OCTET STRING with semantics description “Containing the <message name> message specified in TS 29.585 [x]”.

2.2	RAN feedback for scheduling adaptation
2.2.1	Proactive RAN feedback after establishment of the TSC QoS flow
At RAN3#120, the following open issue was captured in the Chair’s Minutes:
	From RAN3#120 Chair’s Minutes: 
Is proactive RAN feedback applicable/relevant after the initial establishment of the TSC QoS flow?



RAN3 has discussed whether proactive feedback should be allowed within the Handover Request Acknowledge Transfer IE of the HANDOVER REQUEST ACKNOWLEDGE message, and/or the Path Switch Request Transfer IE of the PATH SWITCH REQUEST message. We note that TS 23.501 defines proactive RAN feedback as follows:
“Proactive RAN feedback for adaptation of Burst Arrival Time and Periodicity: NG-RAN may provide a Burst Arrival Time offset and an adjusted Periodicity as part of QoS flow establishment or modification as illustrated in clause 5.27.2.5.2;”
In our understanding, proactive RAN feedback is primarily applicable at initial QoS flow establishment for applications that are not able to change their transmission schedule in the middle of the session. However, SA2 specifications also allow the CN to request proactive feedback as part of QoS flow modification (which also supports signalling of TSCAI) and the CN can also request proactive feedback as part of NG handover since the TSCAI can be included in the HANDOVER REQUEST message. 
However, proactive feedback should not be applicable during Xn handover (i.e., in PATH SWITCH REQUEST message) which would be unsolicited feedback towards the CN triggered by RAN due to a mobility event. The proactive feedback should only be triggered by request from the CN, e.g. following Xn handover the CN has the option to request proactive feedback as part of QoS flow modification. 
Proposal 4:	In XnAP, the BAT Window and Periodicity Range IEs are not needed in the TSC Assistance Information IE. 
2.2.2	F1AP impacts
Proactive RAN feedback:
The gNB determines the feedback based on TSC traffic characteristics and application adaptation capabilities, QoS profile of the TSC QoS flow and radio configuration. Radio configuration information that can be taken into account includes TDD configuration and scheduling.
The gNB itself can adapt to the traffic pattern of application stream by means of scheduling and dynamic TDD, however radio configuration may impose constraints on when gNB’s adaptation mechanisms can be applied, main use case being a common TDD configuration.  Proactive feedback and feedback in general are supposed to be used to avoid burst arrival times which are beyond the adaptation capabilities of the gNB. 
The gNB-CU is aware of the TDD configuration, and it also configures uplink grants for type 1 CGs (Configured Scheduling). For the type 2 CGs and SPS (Semi Persistent Scheduling) the gNB-CU configures higher layer parameters to the UE, but the gNB-DU activates/deactivates UL grants by L1 DCI signaling. The DCI signaling provides a flexible and fast way to modify allocated resources, therefore it does need to be taken into account for proactive feedback determination.
Observation 1.	For proactive feedback, the gNB-CU has all needed information to determine the proactive feedback for both downlink and uplink.
Currently, the TSC Assistance Information IE (Burst Arrival Time and Periodicity) can be sent to the gNB-DU in the UE CONTEXT SETUP REQUEST and UE CONTEXT MODIFICATION REQUEST messages. If the gNB-CU determines RAN feedback in proactive method, the gNB-CU is able to derive the “new” BAT and periodicity from the BAT Window and Periodicity Range received in the TSCAI from the 5GC. Therefore, when constructing the TSC Assistance Information IE to be sent to the gNB-DU over F1AP, the existing IEs can be reused, but the gNB-CU includes the “new” (derived) BAT and periodicity values in the TSC Assistance Information IE sent to the gNB-DU.  
	Observation 2: Proactive feedback does not require any changes to F1AP messages. 
Reactive RAN feedback:
RAN2 decided at RAN2#122 that the gNB derives the BAT offset by reusing the XR mechanism if the network configures it, or by using legacy BSR otherwise [3]. The XR mechanism has been captured by RAN2 in their endorsed stage 2 running CR.
	From RAN2-endorsed TS 38.300 running CR [4]:
In order to enhance the scheduling of uplink resources for XR, the following improvements are introduced:
-	One additional BS table to reduce the quantisation errors in BSR reporting (e.g. for high bit rates):
-	The code points of this new table follow a linear distribution;
Editor's Notes: can consider piecewise linearity when discussing how the BSR table values are defined.
-	The gNB configures the BS table(s) that an LCG is eligible to use, and when there is more than one, the UE selects the table (criteria FFS).
-	Delay status reporting of buffered data via a dedicated MAC CE triggered based on the remaining time threshold configured by the network (the report consists of remaining time information, and distinguishes how much data volume is buffered for each delay per LCG). 
Editor's Notes: Additional BSR triggering conditions to allow timely availability of buffer status information can be investigated further.
-	Reporting of uplink assistance information (jitter range, burst arrival time, and UL data burst periodicity) per QoS flow by the UE via UE Assistance Information.



The RAN2 agreement includes an RRC-based mechanism for reporting uplink assistance information, but also MAC CE for BSR with new finer granularity BS table and delay status report. Also, legacy BSR remains an option.
Therefore, support for reactive UL RAN feedback seems needed over F1AP in case the RRC-based XR mechanism is not configured by the network.
	Observation 4: Reactive feedback requires F1AP support. 
Therefore, the following is proposed:
Proposal 5:	To support reactive feedback over F1AP, the TSC Assistance Information IE and the NOTIFY message should be enhanced to mirror relevant IEs from NGAP. 
3	Conclusions
In this paper we evaluated the RAN3 impacts of interworking with TSN network and proposed the following:
Proposal 1:	At PDU session level, add a new Downlink TL Container IE and Uplink TL Container IE in the PDU Session Resource Setup Request Transfer IE and PDU Session Resource Setup Response Transfer IE respectively.
Proposal 2:	At PDU session level, add a new Downlink TL Container IE and Uplink TL Container IE in the PDU Session Resource Modify Request Transfer IE and PDU Session Resource Modify Response Transfer IE respectively.
Proposal 3:	The TL Container IEs are encoded as OCTET STRING with semantics description “Containing the <message name> message specified in TS 29.585 [x]”.
In addition, we analysed the remaining open issues related to RAN feedback for downstream/upstream scheduling adaptation and proposed the following.
Proposal 4:	In XnAP, the BAT Window and Periodicity Range IEs are not needed in the TSC Assistance Information IE. 
Proposal 5:	To support reactive feedback over F1AP, the TSC Assistance Information IE and the NOTIFY message should be enhanced to mirror relevant IEs from NGAP. 
Stage 3 text proposals for NGAP, XnAP, and F1AP are provided below in Annex A, Annex B, and Annex C respectively.
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[52]	3GPP TS 26.118: "Virtual Reality (VR) profiles for streaming applications".
[53]	IETF RFC 4122: "A Universally Unique IDentifier (UUID) URN Namespace".
[x]	3GPP TS 29.585: "5G System (5GS); Session Management Function (SMF) / Centralized User Configuration (CUC) to Access Network Talker Listener (AN-TL) and Core Network Talker Listener (CN-TL) protocol aspects; Stage 3".
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8.2.1.2	Successful Operation


Figure 8.2.1.2-1: PDU session resource setup: successful operation
** Unchanged text skipped **

If the User Location Information IE is included in the PDU SESSION RESOURCE SETUP RESPONSE message, the AMF shall handle this information as specified in TS 23.501 [9].
For each PDU session, if the Downlink TL Container IE is included in the PDU Session Resource Setup Request Transfer IE of the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node shall, if supported, handle it as specified in TS 23.501 [9] and shall include the Uplink TL Container IE in the PDU Session Resource Setup Response Transfer IE as specified in TS 23.501 [9]. 
Interactions with Handover Preparation procedure:
If a handover becomes necessary during the PDU Session Resource Setup procedure, the NG-RAN node may interrupt the ongoing PDU Session Resource Setup procedure and initiate the Handover Preparation procedure as follows:
1.	The NG-RAN node shall send the PDU SESSION RESOURCE SETUP RESPONSE message in which the NG-RAN node shall indicate, if necessary, all the PDU session resources which failed to be setup with an appropriate cause value, e.g. "NG intra-system handover triggered", "NG inter-system handover triggered" or "Xn handover triggered".
2.	The NG-RAN node shall trigger the handover procedure.
next modification
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Figure 8.2.3.2-1: PDU session resource modify: successful operation
** 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.
-	For each QoS flow, if the Redundant QoS Flow Indicator IE is included, the NG-RAN node shall, if supported, store it and consider it for the redundant transmission as specified in TS 23.501 [9].
-	For each QoS flow included in the QoS Flow Add or Modify Request List IE, if the QoS Flow Add or Modify Request Item IE is included for an existing QoS Flow Identifier IE, the NG-RAN node shall overwrite the content of the full QoS Flow Add or Modify Request Item IE.
-	For each QoS flow included in the QoS Flow to Release List IE, the NG-RAN node shall de-associate the QoS flow with the previously associated DRB.
-	If the NAS-PDU IE is received for the PDU session, the NG-RAN node shall pass it to the UE only if at least one of the requests included in the PDU Session Resource Modify Request Transfer IE is successful (i.e. the PDU session is included in the PDU Session Resource Modify Response Item IE of the PDU SESSION RESOURCE MODIFY RESPONSE message). 
-	The NG-RAN node may change allocation of resources on NG according to the requested target configuration.
-	If the PDU Session Aggregate Maximum Bit Rate IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node shall store and use the received PDU Session Aggregate Maximum Bit Rate value when enforcing traffic policing for Non-GBR QoS flows for the concerned UE as specified in TS 23.501 [9].
-	If the UL NG-U UP TNL Information IE in the UL NG-U UP TNL Modify List IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node shall update the transport layer information for the uplink data accordingly for the concerned transport bearers identified by the DL NG-U UP TNL Information IE included in the PDU Session Resource Modify Request Transfer IE for the concerned PDU session.
-	If the Additional UL NG-U UP TNL Information IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node may allocate resources for an additional NG-U transport bearer for some or all of the QoS flows present in the QoS Flow Add or Modify Request List IE and it shall indicate these QoS flows in the Additional DL QoS Flow per TNL Information IE in the PDU Session Resource Modify Response Transfer IE. In case the Additional DL QoS Flow per TNL Information IE is not included the SMF shall consider the proposed additional UL NG-U UP TNL information as available again.
-	In case more than one NG-U transport bearers have been set up for the PDU session, if all the QoS flows associated to one existing NG-U transport bearer are included in the QoS Flow to Release List IE in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node and 5GC shall consider that the concerned NG-U transport bearer is removed for the PDU session, and both NG-RAN node and 5GC shall therefore consider the related NG-U UP TNL information as available again.
-	If the Redundant UL NG-U UP TNL Information IE within the UL NG-U UP TNL Modify List IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node shall, if supported, update the transport layer information for the uplink data accordingly for the concerned transport bearer identified by the Redundant DL NG-U UP TNL Information IE included in the PDU Session Resource Modify Request Transfer IE for the concerned PDU session.
-	If the Additional Redundant UL NG-U UP TNL Information IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node may allocate resources for an additional redundant NG-U transport bearer for some or all of the QoS flows present in the QoS Flow Add or Modify Request List IE and it shall, if supported, indicate these QoS flows in the Additional Redundant DL QoS Flow per TNL Information IE in the PDU Session Resource Modify Response Transfer IE. In case the Additional Redundant DL QoS Flow per TNL Information IE is not included the SMF shall consider the proposed additional Redundant UL NG-U UP TNL information as available again.
-	If the Redundant UL NG-U UP TNL Information IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node may allocate resources for a redundant NG-U transport bearer for some or all of the QoS flows present in the QoS Flow Add or Modify Request List IE and it shall, if supported, indicate the corresponding NG-RAN endpoint of this NG-U transport bearer in the Redundant DL NG-U UP TNL Information IE in the PDU Session Resource Modify Response Transfer IE.
-	If the Security Indication IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node shall, if supported, only update the maximum integrity protected data rate uplink and/or the maximum integrity protected data rate downlink, and take them into account as defined in the PDU Session Resource Setup procedure.
-	If the Downlink TL Container IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node shall, if supported, handle it as specified in TS 23.501 [9] and shall include the Uplink TL Container IE in the PDU Session Resource Modify Response Transfer IE as specified in TS 23.501 [9].
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9.3.4.1	PDU Session Resource Setup Request Transfer
This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Aggregate Maximum Bit Rate
	O
	
	9.3.1.102
	This IE shall be present when at least one Non-GBR QoS flow is being setup and is ignored otherwise.
	YES
	reject

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

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

	Data Forwarding Not Possible
	O
	
	9.3.1.63
	This IE may be present in case of HANDOVER REQUEST message and is ignored otherwise.
	YES
	reject

	PDU Session Type
	M
	
	9.3.1.52
	
	YES
	reject

	Security Indication
	O
	
	9.3.1.27
	
	YES
	reject

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

	QoS Flow Setup Request List
	
	1
	
	
	YES
	reject

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

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>QoS Flow Level QoS Parameters
	M
	
	9.3.1.12
	
	-
	

	>>E-RAB ID
	O
	
	9.3.2.3
	
	-
	

	>>TSC Traffic Characteristics
	O
	
	9.3.1.130
	This IE may be present in case of GBR QoS flows and is ignored otherwise.
	YES
	ignore

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

	Common Network Instance
	O
	
	9.3.1.120
	
	YES
	ignore

	Direct Forwarding Path Availability
	O
	
	9.3.1.64
	This IE may be present in case of inter-system handover and intra-system handover.
	YES
	ignore

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

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

	Redundant Common Network Instance
	O
	
	Common Network Instance
9.3.1.120
	
	YES
	ignore

	Redundant PDU Session Information
	O
	
	9.3.1.136
	
	YES
	ignore

	MBS Session Setup Request List
	O
	
	9.3.1.211
	
	YES
	ignore

	Downlink TL Container
	O
	
	OCTET STRING
	Containing the Get Request message specified in TS 29.585 [x].
	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 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

	Uplink TL Container
	O
	
	OCTET STRING
	Containing the Get Response message specified in TS 29.585 [x].
	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

	PDU Session Aggregate Maximum Bit Rate
	O
	
	9.3.1.102
	
	YES
	reject

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

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

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

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

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

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

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

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

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

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>QoS Flow Level QoS Parameters
	O
	
	9.3.1.12
	
	-
	

	>>E-RAB ID
	O
	
	9.3.2.3
	
	-
	

	>>TSC Traffic Characteristics
	O
	
	9.3.1.130
	This IE may be present in case of GBR QoS flows and is ignored otherwise.
	YES
	ignore

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

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

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

	Common Network Instance
	O
	
	9.3.1.120
	
	YES
	ignore

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

	Redundant Common Network Instance
	O
	
	Common Network Instance
9.3.1.120
	
	YES
	ignore

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

	Security Indication
	O
	
	9.3.1.27
	
	YES
	ignore

	MBS Session Setup or Modify Request List
	O
	
	9.3.1.212
	
	YES
	ignore

	MBS Session To Release List
	O
	
	9.3.1.215
	
	YES
	ignore

	Downlink TL Container
	O
	
	OCTET STRING
	Containing the Set Request message specified in TS 29.585 [x].
	YES
	ignore



	Range bound
	Explanation

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

	maxnoofMultiConnectivity
	Maximum no. of connectivity allowed for a UE. Value is 4. The current version of the specification supports up to 2 connectivity.
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This IE 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

	Uplink TL Container
	O
	
	OCTET STRING
	Containing the Set Response message specified in TS 29.585 [x].
	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 provides the TSC assistance information for a TSC QoS flow in the uplink or downlink (see TS 23.501 [7]). 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Periodicity
	M
	
	9.2.3.116
	Periodicity as specified in TS 23.501 [7].
	–
	

	Burst Arrival Time
	O
	
	9.2.3.117
	Burst Arrival Time as specified in TS 23.501 [7].
	–
	

	Survival Time
	O
	
	9.2.3.152
	
	YES
	ignore

	CHOICE RAN feedback type
	O
	
	
	
	YES
	ignore

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	>reactive
	
	
	
	
	
	

	>>Capability for BAT Adaptation
	M
	
	ENUMERATED (true, …)
	
	–
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This message is sent by the gNB-DU to notify the gNB-CU that the QoS for already established DRBs associated with notification control is not fulfilled any longer or it is fulfilled again.
Direction: gNB-DU ® gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	DRB Notify List
	
	1
	
	
	YES
	reject

	>DRB Notify Item IEs
	
	<1 .. maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>Notification Cause
	M
	
	ENUMERATED(Fulfilled, Not-Fulfilled, ...)
	
	-
	

	>>Current QoS Parameters Set Index
	O
	
	Alternative QoS Parameters set Notify Index
9.3.1.124
	Index to the currently fulfilled alternative QoS parameters set. Value 0 indicates that NG-RAN cannot even fulfil the lowest alternative parameter set.
	YES
	ignore

	>>TSC Traffic Characteristics Feedback
	O
	
	9.3.1.z4
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRB allowed towards one UE, the maximum value is 64. 
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This IE provides the TSC assistance information for a TSC QoS flow in the uplink or downlink (see TS 23.501 [21]). 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Periodicity
	M
	
	9.3.1.143
	Periodicity as specified in TS 23.501 [21].
	-
	

	Burst Arrival Time
	O
	
	9.3.1.144
	Burst Arrival Time as specified in TS 23.501 [21].
	-
	

	Survival Time
	O
	
	9.3.1.231
	
	YES
	ignore

	CHOICE RAN feedback type
	
	0..1
	
	
	YES
	ignore

	>reactive
	
	
	
	
	
	

	>>Capability for BAT Adaptation
	M
	
	ENUMERATED (true, …)
	
	-
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9.3.1.z4	TSC Traffic Characteristics Feedback
This IE provides the TSC traffic characteristics feedback of a TSC QoS flow (see TS 23.501 [21]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	TSC Feedback Information Downlink
	O
	
	TSC Feedback Information
9.3.1.z5
	

	TSC Feedback Information Uplink
	O
	
	TSC Feedback Information
9.3.1.z5
	



9.3.1.z5	TSC Feedback Information
This IE provides the TSC feedback information for a TSC QoS flow in the uplink or downlink (see TS 23.501 [21]). 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Burst Arrival Time Offset
	M
	
	INTEGER
(-640000..640000, …)
	Burst arrival time offset expressed in units of 1 us.
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