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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]According to the approved Rel-18 NR MBS enhancement WID [1], the following objectives have impact to RAN3.

This Work Item is to further enhance the NR Multicast/Broadcast functions based on Rel-17 MBS. The objectives for Rel-18 include:
· Specify support of multicast reception by UEs in RRC_INACTIVE state [RAN2, RAN3]
· PTM configuration for UEs receiving multicast in RRC_INACTIVE state [RAN2]
· Study the impact of mobility and state transition for UEs receiving multicast in RRC_INACTIVE.  (Seamless/lossless mobility is not required) [RAN2, RAN3]
· Study and if necessary, specify enhancements to improve the resource efficiency for MBS reception in RAN sharing scenarios [RAN3]
Note: collaboration with SA2 is expected in due course for the above objectives.
2. Discussion
2.1 Location dependent MBS service
In the last RAN3 meeting, there is one open issue on how to handle different area session IDs allocated from different PLMNs, and whether and how to handle different service areas associated with the area session IDs. 
Area Session ID is a unique identifier within an MBS Session used for an MBS session with location dependent content. When present the Area Session ID, together with the TMGI, is used to uniquely identify the data flow of an MBS Session in a specific MBS service area. The Area Session ID is allocated by the MB-SMF in MBS Session creation procedure. In case there are different MB-SMF involved in an MBS session, different MB-SMF allocates different Area Session ID in case different MBS service areas are assigned. That is the Area Session ID is related to the MB-SMF selected by Network Repository Function for MBS. For different PLMNs, the Area Session ID may be different for the sharing NG-RAN. Same as S-NSSAI, the sharing NG-RAN supports different Area Session ID for the same MBS data from different PLMNs since Area Session ID is controlled by the operator’s core network. 
Beside Area Session ID, another parameter for location dependent service is MBS Service Area Information. The MBS Service Area Information contains a list of NR CGI or a list of TAI. Information about MBS service area for location dependent MBS service is provided by the MBS AF or pre-configured. Even the Area Session IDs from different PLMNs are different, the MBS Service Area Information can point to the same physical area since it is allocated by the AF. 
An example is given in the below figure. Assuming a gNB is shared, the shared cell ID is CI1, CI2, CI3 for PLMN 1 and PLMN2. Showed in the left figure. Area Session ID from PLMN1 and PLMN2 are different. But the Service Area Information from PLMN1 and PLMN 2 contains the same physical cells. e.g. CI1 , CI2 and CI3. It is same if only part of the gNB is shared, as showed in the right figure. The overlapped area is CI2. CI2 is included in Service area from PLMN1 and PLMN2. gNB can know the overlapped area from the Service Area Information. If the real transmission area are same, the content will be same. Area Session ID is just a short index for the real service area and allocated by SMF, it could be different, but the service area is decided by the MBS AF. We think gNB can decide if the contents are same based on the service area for the location dependent service. But since SA2 is discussing it and we can wait for SA2. 


Observation 1:	 It is possible that different Area Session ID are configured for the same MBS data from different PLMNs, since the Area Session ID is allocated by the MB-SMF.
Observation 2:	 Service Area Information is assigned by the MBS-AF or pre-configured. For location dependent service in RAN sharing, the Service Area Information from different PLMN include the same area. i.e. there is overlap area in the Service Area Information from different PLMN for the same MBS data.
2.2 SSM is per session or per area session
According to SA2 conclusion, the AF may provide associated session identifier (SSM used by AF) additionally to the NG-RAN nodes so that the NG-RAN nodes can determine that the multiple broadcast MBS sessions are transmitting same content. Alternatively, the association of MBS session identifier may be configured in NG-RAN where there is no requirement on AF to provide associated session identifier. 
The additional identifier is non-PLMN specific and used globally identify the broadcast service data at the NG-RAN node. SSM can be used for the association. SSM includes the IP multicast address of the session and optionally includes the data provider IP address. Therefore the SSM is per session identifier. 
There is discussion on how to associate the broadcast service from different PLMNs for the location dependent service. We understand it is about whether the agreed sharing associated identifier can be used for the association of location dependent sessions or a new identifier is needed on top of it. Since SA2 is discussing this issue and we can wait for the SA2 conclusion.  
Proposal 1:	Associated session ID is per session identifier. Whether the associated session ID can be used for the association of location dependent sessions is pending to SA2.
2.3 Shared F1 tunnel
For MOCN in NG interface, last meeting we agreed it is up to the NG-RAN node implementation to decide how many NG-U tunnels to be setup.
In F1, similar issue exists. We need to decide how many F1-tunnels to be setup in case of RAN sharing.  
· For MOCN, both CU and DU are shared. As we agreed for NG-U interface, it is possible to let the DU node decide how many F1-U tunnels to be setup. While, from radio efficiency point of view, only one F1-U tunnel is enough. The objective for this WID is to apply radio efficiency method for the RAN sharing case. Multiple F1-U tunnel between a peer CU and DU is not aligning with this objective. Therefore we think for MOCN case, only one F1-U tunnel is setup between CU and DU. If the gNB-CU receives multiple BROADCAST SESSION SETUP REQUEST messages from different PLMNs, the gNB-CU can send only one BROADCAST CONTEXT SETUP message including a list of TMGI. In this case, the assocaited TMGIs can be included in the F1 message. 
· For RAN sharing with multiple cell ID, the starting point is each DU setup a F1-U towards its CU. In this case, the radio efficiency method is only applied to Uu radio resources. The DU will receive the same MBS data from different CUs and thus the DU needs to discard one. In order to save the resource in F1-U, if the DU receives another F-U tunnel request for the same MBS content after the DU has setup F-U, the DU can reject the second F-U resource setup and indicate to the CU that the F1-U tunnel has been setup for the same MBS content. 
Proposal 2: 	The gNB-CU transfers the sharing Associated Session ID provided by 5GC to the gNB-DU. 
Proposal 3:	For MOCN case, only one F1-U tunnel is established. 
Proposal 4:	To setup only one F-U tunnel in MOCN case, the gNB-CU transfers the associated TMGIs to the gNB-DU.
Proposal 5:	The gNB-DU may reject the F1-U establishment and indicate to the CU, the F1-U tunnel is not setup due to RAN sharing.
Proposal 6:	Text proposal to TS 38.473 is attached in section 4 and it is proposed to take it as the Baseline.
2.4 E1 impact:
Based on the sharing associated information sending from 5GC, the gNB-CU-CP can allocate the same MRB to the associated MBS session. If this MRB has been established in the gNB-CU-UP, the gNB-CU-CP can avoid to send another BC Bearer Setup message to the gNB-CU-UP. No further specification impact to E1AP.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Proposal 7: 	The gNB-CU-CP allocates the same MRB for the different MBS session delivering the same broadcast content in case both CU and DU are shared. 
3. Conclusion
[bookmark: _Toc423020280]Based on the discussion in this paper, we propose the following:
Observation 1:	 It is possible that different Area Session ID are configured for the same MBS data from different PLMNs, since the Area Session ID is allocated by the MB-SMF.
Observation 2:	 Service Area Information is assigned by the MBS-AF or pre-configured. For location dependent service in RAN sharing, the Service Area Information from different PLMN include the same area. i.e. there is overlap area in the Service Area Information from different PLMN for the same MBS data.
Proposal 1:	Associated session ID is per session identifier. Whether the associated session ID can be used for the association of location dependent sessions is pending to SA2.
Proposal 2: 	The gNB-CU transfers the sharing Associated Session ID provided by 5GC to the gNB-DU. 
Proposal 3:	For MOCN case, only one F1-U tunnel is established. 
Proposal 4:	To setup only one F-U tunnel in MOCN case, the gNB-CU transfers the associated TMGIs to the gNB-DU.
Proposal 5:	The gNB-DU may reject the F1-U establishment and indicate to the CU, the F1-U tunnel is not setup due to RAN sharing.
Proposal 6:	Text proposal to TS 38.473 is attached in section 4 and it is proposed to take it as the Baseline.
Proposal 7: 	The gNB-CU-CP allocates the same MRB for the different MBS session delivering the same broadcast content in case both CU and DU are shared. 
4. Text Proposal to TS 38.473


3GPP TSG-RAN WG3 #119bis-e	R3-23xxxx
E-meeting, 17th – 26th April 2023
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	38.473
	CR
	
	rev
	-
	Current version:
	17.4.1
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	X
	Core Network
	



	

	Title:	
	Addition for Rel-18 NR MBS enhancement in F1AP

	
	

	Source to WG:
	Samsung

	Source to TSG:
	

	
	

	Work item code:
	NR_MBS_enh 
	
	Date:
	2023-04-06

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-18

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	Rel-18 Enhancements of NR Multicast and Broadcast Services WI is to support for MBS reception in RAN sharing scenarios and to support RRC_Inactive state. The relevant changes in TS 38.473 are introduced.

	
	

	Summary of change:
	1. Add the Sharing associated information IE in the BROADCAST CONTEXT SETUP REQUEST message.
2. Add a new cause value.
Impact Analysis:
[bookmark: _GoBack]Impact assessment towards the previous version of the specification (same release): 
This CR has limited impact on the previous version of the specification, as it only impacts to MBS.

	
	

	Consequences if not approved:
	MBS enhancement features can not be supported. 

	
	

	Clauses affected:
	

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



Page 1


/*---------------Start of Change-----------*/
[bookmark: _Toc120124194][bookmark: _Toc121161194]8.14	NR MBS Procedures
[bookmark: _Toc99038457][bookmark: _Toc99730720][bookmark: _Toc105510839][bookmark: _Toc105927371][bookmark: _Toc106109911][bookmark: _Toc113835348][bookmark: _Toc120124195][bookmark: _Toc121161195]8.14.1	Broadcast Context Setup 
[bookmark: _Toc99038458][bookmark: _Toc99730721][bookmark: _Toc105510840][bookmark: _Toc105927372][bookmark: _Toc106109912][bookmark: _Toc113835349][bookmark: _Toc120124196][bookmark: _Toc121161196]8.14.1.1	General 
The purpose of the Broadcast Context Setup procedure is to establish an MBS Session context for a broadcast session in the gNB-DU. 
The procedure uses MBS-associated signalling.
[bookmark: _Toc99038459][bookmark: _Toc99730722][bookmark: _Toc105510841][bookmark: _Toc105927373][bookmark: _Toc106109913][bookmark: _Toc113835350][bookmark: _Toc120124197][bookmark: _Toc121161197]8.14.1.2	Successful Operation


Figure 8.14.1.2-1: Broadcast Context Setup procedure: Successful Operation
The gNB-CU initiates the procedure by sending BROADCAST CONTEXT SETUP REQUEST message to the gNB-DU. If the gNB-DU succeeds to establish the broadcast MBS Session context, it replies to the gNB-CU with BROADCAST CONTEXT SETUP RESPONSE. 
If the MBS Service Area IE is included in the BROADCAST CONTEXT SETUP REQUEST message, the gNB-DU shall take this information into account for shared F1-U tunnel assignment.
The gNB-DU shall report to the gNB-CU, in the BROADCAST CONTEXT SETUP RESPONSE message, the result of all the requested Broadcast MRBs in the following way:
-	A list of MRBs which have been successfully established shall be included in the Broadcast MRB Setup List IE;
-	A list of MRBs which failed to be established shall be included in the Broadcast MRB Failed To Be Setup List IE;
If the Broadcast MRB Failed To Setup List IE is contained in the BROADCAST CONTEXT SETUP RESPONSE message, the gNB-CU shall regard the Broadcast MRB(s) failed to be setup with an appropriate cause value for each Broadcast MRB failed to setup.
If the Sharing associated information IE is contained in the BROADCAST CONTEXT SETUP REQUEST message, the gNB-DU shall take this information into account for shared resource allocation.
[bookmark: _Toc99038460][bookmark: _Toc99730723][bookmark: _Toc105510842][bookmark: _Toc105927374][bookmark: _Toc106109914][bookmark: _Toc113835351][bookmark: _Toc120124198][bookmark: _Toc121161198]8.14.1.3	Unsuccessful Operation


Figure 8.14.1.3-1: Broadcast Context Setup procedure: unsuccessful Operation
If the gNB-DU is not able to establish the requested MBS session context it shall consider the procedure as failed and reply with the BROADCAST CONTEXT SETUP FAILURE message. 
If the gNB-DU has established the associated MBS session context it may consider the procedure as failed and reply with the BROADCAST CONTEXT SETUP FAILURE message. 

[bookmark: _Toc99038461][bookmark: _Toc99730724][bookmark: _Toc105510843][bookmark: _Toc105927375][bookmark: _Toc106109915][bookmark: _Toc113835352][bookmark: _Toc120124199][bookmark: _Toc121161199]8.14.1.4	Abnormal Conditions
Not applicable.

/*---------------Next Change-----------*/
[bookmark: _Toc120124392][bookmark: _Toc121161392]9.2.13	Broadcast Context Management messages
[bookmark: _Toc120124393][bookmark: _Toc121161393]9.2.13.1	BROADCAST CONTEXT SETUP REQUEST
This message is sent by the gNB-CU to request the setup of an MBS session context for a broadcast session, and establish an MBS-associated logical F1-connection.
Direction: gNB-CU  gNB-DU. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU MBS F1AP ID
	M
	
	9.3.1.219
	
	YES
	reject

	MBS Session ID
	M
	
	9.3.1.218
	
	YES
	reject

	MBS Service Area
	O
	
	9.3.1.222
	
	YES
	reject

	MBS CU to DU RRC Information
	M
	
	9.3.1.225
	
	YES
	reject

	S-NSSAI
	M
	
	9.3.1.38
	
	YES
	reject

	Broadcast MRB To Be Setup List
	
	1
	
	
	YES
	reject

	>Broadcast MRB to Be Setup Item IEs
	
	1 .. <maxnoofMRBs>
	
	
	EACH
	reject

	>>MRB ID
	M
	
	MRB ID
9.3.1.224
	
	-
	

	>>MRB QoS Information
	M
	
	QoS Flow Level QoS Parameters
9.3.1.45
	
	-
	

	>>MBS QoS Flows Mapped to MRB Item
	
	1 .. <maxnoofMBSQoSFlows>
	
	
	-
	

	>>>MBS QoS Flow Identifier
	M
	
	QoS Flow Identifier 9.3.1.63
	
	-
	

	>>>MBS QoS Flow Level QoS Parameters
	M
	
	QoS Flow Level QoS Parameters
9.3.1.45
	
	-
	

	>>BC Bearer Context F1-U TNL Info at CU
	O
	
	BC Bearer Context F1-U TNL Info
9.3.2.7
	gNB-CU endpoint(s) of the F1 transport bearer(s). For delivery of F1-U PDU Type 1.
	-
	

	Sharing associated information
	O
	
	9.3.1.x
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofMRBs
	Maximum no. of MRB allowed to be setup for one MBS Session, the maximum value is 32.

	maxnoofMBSQoSFlows

	Maximum no. of flows allowed to be mapped to one MRB, the maximum value is 64.


/*---------------Next Change-----------*/
9.3.1.x Sharing associated information
This IE gives the sharing associated information. It includes the non-PLMN specific identifier and may include the associated TMGI list.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Sharing associated session identifier
	O
	
	FFS
	non-PLMN specific identifier and globally identify the broadcast service data at the NG-RAN

	Associated TMGI List
	
	0,1
	
	

	> Associated TMGI Item
	
	1 .. <maxAssociatedTMGI>
	
	

	>>TMGI
	M
	
	OCTET STRING (SIZE(6))
	



	Range bound
	Explanation

	maxAssociatedTMGI
	Maximum no. of associated TMGI in RAN sharing. Value is FFS.



/*---------------Next Change-----------*/
[bookmark: _Ref469456001][bookmark: _Toc20955166][bookmark: _Toc29503615][bookmark: _Toc29504199][bookmark: _Toc29504783][bookmark: _Toc36553229][bookmark: _Toc36554956][bookmark: _Toc45652267][bookmark: _Toc45658699][bookmark: _Toc45720519][bookmark: _Toc45798399][bookmark: _Toc45897788][bookmark: _Toc51745992][bookmark: _Toc64446256][bookmark: _Toc73982126][bookmark: _Toc88652215][bookmark: _Toc97891258][bookmark: _Toc99123401][bookmark: _Toc99662206][bookmark: _Toc105152273][bookmark: _Toc105174079][bookmark: _Toc106109077][bookmark: _Toc106122982][bookmark: _Toc107409535][bookmark: _Toc112756724][bookmark: _Toc120537218]9.3.1.2	Cause
The purpose of the Cause IE is to indicate the reason for a particular event for the NGAP protocol.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Cause Group
	M
	
	
	

	>Radio Network Layer
	
	
	
	

	>>Radio Network Layer Cause 
	M
	
	ENUMERATED
(Unspecified,
TXnRELOCOverall expiry,
Successful handover,
Release due to NG-RAN generated reason,
Release due to 5GC generated reason,
Handover cancelled,
Partial handover,
Handover failure in target 5GC/NG-RAN node or target system,
Handover target not allowed,
TNGRELOCoverall expiry,
TNGRELOCprep expiry,
Cell not available,
Unknown target ID,
No radio resources available in target cell,
Unknown local UE NGAP ID,
Inconsistent remote UE NGAP ID,
Handover desirable for radio reasons,
Time critical handover,
Resource optimisation handover,
Reduce load in serving cell,
User inactivity,
Radio connection with UE lost,
Radio resources not available,
Invalid QoS combination,
Failure in the radio interface procedure,
Interaction with other procedure,
Unknown PDU Session ID,
Unknown QoS Flow ID,
Multiple PDU Session ID Instances,
Multiple QoS Flow ID Instances,
Encryption and/or integrity protection algorithms not supported,
NG intra-system handover triggered,
NG inter-system handover triggered,
Xn handover triggered,
Not supported 5QI value,
UE context transfer,
IMS voice EPS fallback or RAT fallback triggered,
UP integrity protection not possible,
UP confidentiality protection not possible,
Slice(s) not supported,
UE in RRC_INACTIVE state not reachable,
Redirection,
Resources not available for the slice(s),
UE maximum integrity protected data rate reason,
Release due to CN-detected mobility,
…, N26 interface not available, Release due to pre-emption, Multiple Location Reporting Reference ID Instances, 
RSN not available for the UP,
NPN access denied,
CAG only access denied, Insufficient UE Capabilities, RedCap UE not supported,
Unknown MBS Session ID,
Indicated MBS Session Area Information not served by the gNB,
Inconsistent slice info for the session,
Misaligned association for the multicast and unicast sessions or flows,
Resource efficiency for RAN sharing)
	

	>Transport Layer
	
	
	
	

	>>Transport Layer Cause
	M
	
	ENUMERATED
(Transport resource unavailable,
Unspecified,
…)
	

	>NAS
	
	
	
	

	>>NAS Cause
	M
	
	ENUMERATED
(Normal release,
Authentication failure,
Deregister,
Unspecified, 
…, UE not in PLMN serving area)
	

	>Protocol
	
	
	
	

	>>Protocol Cause
	M
	
	ENUMERATED
(Transfer syntax error,
Abstract syntax error (reject),
Abstract syntax error (ignore and notify),
Message not compatible with receiver state,
Semantic error,
Abstract syntax error (falsely constructed message),
Unspecified,
…)
	

	>Miscellaneous
	
	
	
	

	>>Miscellaneous Cause
	M
	
	ENUMERATED
(Control processing overload, 
Not enough user plane processing resources,
Hardware failure,
O&M intervention,
Unknown PLMN or SNPN,
Unspecified, 
…)
	



The meaning of the different cause values is described in the following tables. In general, "not supported" cause values indicate that the related capability is missing. On the other hand, "not available" cause values indicate that the related capability is present, but insufficient resources were available to perform the requested action.
	Radio Network Layer cause
	Meaning

	Unspecified
	Sent for radio network layer cause when none of the specified cause values applies.

	TXnRELOCOverall expiry
	The timer guarding the handover that takes place over Xn has abnormally expired.

	Successful handover
	Successful handover.

	Release due to NG-RAN generated reason
	Release is initiated due to NG-RAN generated reason.

	Release due to 5GC generated reason
	Release is initiated due to 5GC generated reason.

	Handover cancelled
	The reason for the action is cancellation of Handover.

	Partial handover
	Provides a reason for the handover cancellation. The HANDOVER COMMAND message from AMF contained PDU Session Resource to Release List IE or QoS flow to Release List and the source NG-RAN node estimated service continuity for the UE would be better by not proceeding with handover towards this particular target NG-RAN node.

	Handover failure in target 5GC/ NG-RAN node or target system
	The handover failed due to a failure in target 5GC/NG-RAN node or target system.

	Handover target not allowed
	Handover to the indicated target cell is not allowed for the UE in question.

	TNGRELOCoverall expiry
	The reason for the action is expiry of timer TNGRELOCoverall.

	TNGRELOCprep expiry
	Handover Preparation procedure is cancelled when timer TNGRELOCprep expires.

	Cell not available
	The concerned cell is not available.

	Unknown target ID
	Handover rejected because the target ID is not known to the AMF.

	No radio resources available in target cell
	Load on target cell is too high.

	Unknown local UE NGAP ID
	The action failed because the receiving node does not recognise the local UE NGAP ID.

	Inconsistent remote UE NGAP ID
	The action failed because the receiving node considers that the received remote UE NGAP ID is inconsistent.

	Handover desirable for radio reasons
	The reason for requesting handover is radio related.

	Time critical handover
	Handover is requested for time critical reason i.e., this cause value is reserved to represent all critical cases where the connection is likely to be dropped if handover is not performed.

	Resource optimisation handover
	The reason for requesting handover is to improve the load distribution with the neighbour cells.

	Reduce load in serving cell
	Load on serving cell needs to be reduced. When applied to handover preparation, it indicates the handover is triggered due to load balancing.

	User inactivity
	The action is requested due to inactivity on all user data radio bearers (i.e., DRBs and, if applicable, MRBs as per section 16.10.5.2 in TS 38.300 [8]), e.g., NG is requested to be released in order to optimise the radio resources. For L2 U2N Relay UE, this action is requested due to user inactivity on all PDU sessions of L2 U2N Relay UE and its served remote UE(s).

	Radio connection with UE lost
	The action is requested due to losing the radio connection to the UE.

	Radio resources not available
	No requested radio resources are available.

	Invalid QoS combination
	The action was failed because of invalid QoS combination.

	Failure in the radio interface procedure
	Radio interface procedure has failed.

	Interaction with other procedure
	The action is due to an ongoing interaction with another procedure.

	Unknown PDU Session ID
	The action failed because the PDU Session ID is unknown in the NG-RAN node.

	Unknown QoS Flow ID
	The action failed because the QoS Flow ID is unknown in the NG-RAN node.

	Multiple PDU Session ID instances
	The action failed because multiple instance of the same PDU Session had been provided to/from the NG-RAN node.

	Multiple QoS Flow ID instances
	The action failed because multiple instances of the same QoS flow had been provided to the NG-RAN node.

	Encryption and/or integrity protection algorithms not supported
	The NG-RAN node is unable to support any of the encryption and/or integrity protection algorithms supported by the UE.

	NG intra-system handover triggered
	The action is due to a NG intra-system handover that has been triggered.

	NG inter-system handover triggered
	The action is due to a NG inter-system handover that has been triggered.

	Xn handover triggered
	The action is due to an Xn handover that has been triggered.

	Not supported 5QI value
	The QoS flow setup failed because the requested 5QI is not supported.

	UE context transfer
	The action is due to a UE resumes from the NG-RAN node different from the one which sent the UE into RRC_INACTIVE state.

	IMS voice EPS fallback or RAT fallback triggered
	The setup of QoS flow is failed due to EPS fallback or RAT fallback for IMS voice using handover or redirection.

	UP integrity protection not possible
	The PDU session cannot be accepted according to the required user plane integrity protection policy.

	UP confidentiality protection not possible
	The PDU session cannot be accepted according to the required user plane confidentiality protection policy.

	Slice(s) not supported
	Slice(s) not supported.

	UE in RRC_INACTIVE state not reachable
	The action is requested due to RAN paging failure.

	Redirection
	The release is requested due to inter-system redirection or intra-system redirection.

	Resources not available for the slice(s)
	The requested resources are not available for the slice(s).

	UE maximum integrity protected data rate reason
	The request is not accepted in order to comply with the maximum data rate for integrity protection supported by the UE.

	Release due to CN-detected mobility
	The context release is requested by the AMF because the UE is already served by another CN node (same or different system), or another NG interface of the same CN node.

	N26 interface not available
	The action failed due to a temporary failure of the N26 interface.

	Release due to pre-emption
	Release is initiated due to pre-emption.

	Multiple Location Reporting Reference ID Instances
	The action failed because multiple areas of interest are set with the same Location Reporting Reference ID.

	RSN not available for the UP
	The redundant user plane resources indicated by RSN are not available.

	NPN access denied
	Access was denied, or release is requested, for NPN reasons.

	CAG only access denied
	Access was denied because the cell is a non-CAG cell and UE is only allowed to access CAG cells.

	Insufficient UE Capabilities
	The procedure can’t proceed due to insufficient UE capabilities.

	RedCap UE not supported
	The action failed because target NG-RAN node does not support RedCap UE.

	Unknown MBS Session ID
	The action failed because the MBS Session ID is unknown.

	Indicated MBS Session Area Information not served by the gNB
	The action failed because the none of the cells in indicacted MBS Session Area Infomration served by the NG-RAN node.

	Inconsistent slice info for the session
	The action failed because the slice info of the multicast session is inconsistent.

	Misaligned association for the multicast and unicast sessions or flows
	The action failed because the Associated Unicast QoS Flow ID has already been used, or the Associated Unicast QoS Flow ID is not defined, or the Associated Unicast QoS Flow ID is not released, or multiple MBS QoS flows associated to the same unicast QoS flow, or same multicast session associated to multiple PDU Sessions.

	Resource efficiency for RAN sharing
	The action failed because the resource has already be established in RAN sharing case.



	Transport Layer cause
	Meaning

	Transport resource unavailable
	The required transport resources are not available.

	Unspecified
	Sent when none of the above cause values applies but still the cause is Transport Network Layer related.



	NAS cause
	Meaning

	Normal release
	The release is normal.

	Authentication failure
	The action is due to authentication failure.

	Deregister
	The action is due to deregister.

	Unspecified
	Sent when none of the above other cause values applies but still the cause is NAS related.

	UE not in PLMN serving area
	The release is due to the UE not being within the serving area of its current PLMN (for NTN).



	Protocol cause
	Meaning

	Transfer syntax error
	The received message included a transfer syntax error.

	Abstract syntax error (reject)
	The received message included an abstract syntax error and the concerning criticality indicated "reject".

	Abstract syntax error (ignore and notify)
	The received message included an abstract syntax error and the concerning criticality indicated "ignore and notify".

	Message not compatible with receiver state
	The received message was not compatible with the receiver state.

	Semantic error
	The received message included a semantic error.

	Abstract syntax error (falsely constructed message)
	The received message contained IEs or IE groups in wrong order or with too many occurrences.

	Unspecified
	Sent when none of the above cause values applies but still the cause is Protocol related.



	Miscellaneous cause
	Meaning

	Control processing overload
	Control processing overload.

	Not enough user plane processing resources
	Not enough resources are available related to user plane processing.

	Hardware failure
	Action related to hardware failure.

	O&M intervention
	The action is due to O&M intervention.

	Unknown PLMN or SNPN
	The AMF does not identify any PLMN or SNPN provided by the NG-RAN node.

	Unspecified failure
	Sent when none of the above cause values applies and the cause is not related to any of the categories Radio Network Layer, Transport Network Layer, NAS or Protocol.
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