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1. Introduction
In this contribution, we discuss how to introduce MBS specific cause values over NG, Xn, F1 and E1 interfaces.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]2.1 MBS specific cause values in NGAP/XnAP specification
In current NGAP specification, cause value need to be provided in the following MBS related messages/IEs:
The cause values between AMF and NG-RAN:
· BROADCAST SESSION SETUP/ MODIFICATION FAILURE 
· BROADCAST SESSION RELEASE REQUEST/REQUIRED
· DISTRIBUTION SETUP FAILURE / DISTRIBUTION RELEASE REQUEST
· MULTICAST SESSION ACTIVATION/UPDATE FAILURE
The cause values between SMF and NG-RAN:
· PDU Session Resource Setup/Modify Unsuccessful Transfer
· MBS Session Setup or Modify Request List
· MBS Session Failed to Setup List
· MBS Session To Release List
The cause values between MB-SMF and NG-RAN:
· MBS Session Setup or Modification Failure Transfer
· MBS Distribution Setup Unsuccessful Transfer
· MBS Distribution Release Request Transfer
· Multicast Session Update Request Transfer
And, in the current NGAP specification, there are some existing cause values which can be used in the above cases for different reasons, such as the following:
	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.

	[bookmark: _Hlk107998394]Radio resources not available
	No requested radio resources are available.

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

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

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

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

	[bookmark: _Hlk107996900]Resources not available for the slice(s)
	The requested resources are not available for the slice(s).

	[bookmark: _Hlk107998337]Transport resource unavailable
	The required transport resources are not available.


[bookmark: _Hlk107932083]For all the cause values used for release related signalling, ‘Release due to NG-RAN generated reason’ and ‘Release due to 5GC generated reason’ can be used naturally. For the failure cases caused by radio resources, the value ‘Radio resources not available’ or ‘Failure in the radio interface procedure’ can be used. For the failure cases caused by slice related issue, the value ‘Slice(s) not supported’ or ‘Resources not available for the slice(s)’ can be used. For failure cases caused by QFI or 5QI, ‘Unknown QoS Flow ID’ or ‘Not supported 5QI value’ can be used, separately. For the failure establishment of NG-U resource, MB-SMF or RAN can response the value ‘Transport resource unavailable’.
Besides of above cause values, there are some MBS specific cause values needed to be introduced. In MBMS, the M3AP/M2AP procedures use MBMS-Service-associated signallings which need to maintain pair of MBMS M3AP/M2AP IDs. While, for the NR MBS, the related NGAP procedures use non-UE associated signalling. Thus, cause value ‘Unknown MBS Session ID’ should be introduced to indicate that the action failed because the MBS Session ID is unknown in the NG-RAN node/AMF/SMF/MB-SMF. Considering there are location dependent service for MBS services, the value ‘Unknown MBS Area Session ID’ or ‘Missing MBS Area Session ID’ should be introduced. And the S-NSSAI information of the Multicast session is inferred from the S-NSSAI of the associated PDU Session, which should be the same S-NSSAI for all joined UEs. thus, a new cause ‘Inconsistent slice info for the multicast session’ should be introduced to indicate the inconsistent slice info. Furthermore, the establishment and modification of multicast session is based on PDU session related signalling. And, to prepare for 5GC Individual MBS traffic delivery fall-back, the MBS QoS flow is associated with a unicast QoS flow. Based on these, some misalignment may occur, such as multiple PDU session associated to the same multicast session, associated Unicast QoS Flow ID has been used, associated Unicast QoS Flow not defined or associated Unicast QoS Flow ID not released.
Therefore, the additional list of the existing cause value table in NGAP specification can be given as following:
	Unknown MBS Session ID
	The action failed because the MBS Session ID is unknown.

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

	Missing MBS Area Session ID
	The action failed because the MBS Area Session ID is missing.

	No relevant cell
	The action failed because none of the relevant cells in 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.



Proposal 1: Introduce the following MBS specific cause values to NGAP specification:
· Unknown MBS Session ID
· Unknown MBS Area Session ID
· Missing Unknown MBS Area Session ID
· No relevant cell
· Inconsistent slice info for the multicast session
· Misaligned association for the multicast and unicast sessions or flows
Regarding the XnAP specification, there is no failure case for the MBS session in Handover Preparation procedure, and the criticality of all IEs in RAN MULTICAST GROUP PAGING message is reject. Thus, it is unnecessary to introduce MBS specific cause values to XnAP specification.
2.2 MBS specific cause values in F1AP/E1AP specification
In current F1AP/E1AP specifications, there are some MBS specific cause values needed to be introduced also. 
Over F1/E1 interface, the MBS procedures use MBS association for both broadcast and multicast sessions. Thus, the cause value for the MBS F1AP/E1AP ID should be introduced, i.e. ‘Unknown or already allocated gNB-CU MBS F1AP/E1AP ID’, ‘Unknown or already allocated gNB-DU MBS F1AP/E1AP ID’ and ‘Unknown or inconsistent pair of MBS F1AP/E1AP ID’, similar with the cause value for the UE F1AP/E1AP IDs. In the current specification, the MRB ID is included in the MBS association messages. Then, the receiving MRB ID may be unknown or inconsistent with the pair of MBS F1AP/E1 AP ID or MBS Session ID. Thus, we can introduce the cause value ‘Inconsistent MRB ID’ to F1AP/E1AP specification. In additional, the MBS Area Session ID is used to setup MRB/F1-U tunnel for location dependent services, upon receiving the unknown MBS Area Session ID or inconsistent MRB ID for the pair of MBS F1AP/E1AP ID or MBS Session ID, the gNB-CU/DU should response failure message with proper cause value.
Thus, the additional list of the existing cause value table in F1AP specification can be given as following:
	Unknown or already allocated gNB-CU MBS F1AP ID
	The action failed because the gNB-CU MBS F1AP ID is either unknown, or (for a first message received at the gNB-CU) is known and already allocated to an existing context.

	Unknown or already allocated gNB-DU MBS F1AP ID
	The action failed because the gNB-DU MBS F1AP ID is either unknown, or (for a first message received at the gNB-DU) is known and already allocated to an existing context.

	Unknown or inconsistent pair of MBS F1AP ID
	The action failed because both MBS F1AP IDs are unknown, or are known but do not define a single MBS context.

	Unknown or inconsistent MRB ID
	The action failed because the MRB ID is unknown or inconsistent.

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


Proposal 2: Introduce the following MBS specific cause values to F1AP specification:
· Unknown or already allocated gNB-CU MBS F1AP ID
· Unknown or already allocated gNB-DU MBS F1AP ID
· Unknown or inconsistent pair of MBS F1AP ID
· Unknown or inconsistent MRB ID
· Unknown or inconsistent MBS Area Session ID
Similar with F1AP specification, the following cause values should be also introduced to E1AP specification.
	Unknown or already allocated gNB-CU-CP MBS E1AP ID
	The action failed because the gNB-CU-CP MBS E1AP ID is either unknown, or (for a first message received at the gNB-CU-CP) is known and already allocated to an existing context.

	Unknown or already allocated gNB-CU-UP MBS E1AP ID
	The action failed because the gNB-CU-UP MBS E1AP ID is either unknown, or (for a first message received at the gNB-CU-UP) is known and already allocated to an existing context.

	Unknown or inconsistent pair of MBS E1AP ID
	The action failed because both MBS E1AP IDs are unknown, or are known but do not define a single MBS context.

	Unknown or inconsistent MRB ID
	The action failed because the MRB ID is unknown or inconsistent.

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


Proposal 3: Introduce the following MBS specific cause values to E1AP specification:
· Unknown or already allocated gNB-CU-CP MBS E1AP ID
· Unknown or already allocated gNB-CU-UP MBS E1AP ID
· Unknown or inconsistent pair of MBS E1AP ID
· Unknown or inconsistent MRB ID
· Unknown or inconsistent MBS Area Session ID
3. Proposals
[bookmark: _Toc423020280]In this contribution, we discuss how to introduce MBS specific cause values over NG, F1 and E1 interfaces, and get the following proposals:
Proposal 1: Introduce the following MBS specific cause values to NGAP specification:
· Unknown MBS Session ID
· Unknown MBS Area Session ID
· Missing Unknown MBS Area Session ID
· No relevant cell
· Inconsistent slice info for the multicast session
· Misaligned association for the multicast and unicast sessions or flows
Proposal 2: Introduce the following MBS specific cause values to F1AP specification:
· Unknown or already allocated gNB-CU MBS F1AP ID
· Unknown or already allocated gNB-DU MBS F1AP ID
· Unknown or inconsistent pair of MBS F1AP ID
· Unknown or inconsistent MRB ID
· Unknown or inconsistent MBS Area Session ID
Proposal 3: Introduce the following MBS specific cause values to E1AP specification:
· Unknown or already allocated gNB-CU-CP MBS E1AP ID
· Unknown or already allocated gNB-CU-UP MBS E1AP ID
· Unknown or inconsistent pair of MBS E1AP ID
· Unknown or inconsistent MRB ID
· Unknown or inconsistent MBS Area Session ID
The corresponding NGAP, F1AP and E1AP CRs are provided in [1-3].
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