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	Reason for change:
	Per TR conclusion of KI#1, to support the UE receive the MBS session data in RRC Inactive state, 5GC provides the MBS session assistance information to NG-RAN node. The assistance information includes two parts: 
· MBS session level assistance information: existing MBS session QoS parameters (e.g. ARP, 5QI) can be used. 
· UE level MBS assistance information. Three option are suggested, i.e. flag, multiple choices, multiple integer values for the assistance information.  

For UE level assistance information, the intention is to give NG-RAN UE level additional information to let NG-RAN be aware which UE is preferred to be kept in RRC Connected state. Three candidate options are suggested: 
· Option 1: Using a flag to indicate that the UE is preferred to be in RRC connected state, i.e., Y/N value. From the AF view, it is easy for AF to differentiate which UE is preferred to be in RRC connected state. From NG-RAN view it is also a clear indication to let NG-RAN do the decision. 
· Option 2: Using the high/low/medium value to indicate which group member is preferred to be in RRC connected state. Comparing to the flag mechanism, it is ambiguity of the meaning of medium value. From the NG-RAN node view, it is also unclear how to handle the group member with the medium value setting. It seems give some flexibility to the NG-RAN setting, e.g. per different network condition. But it can not avoid that different NG-RAN node handling can be different per different algorithm. So it this what the expectation from AF?
· Option 3: Using the expected traffic pattern, such as, provide some IEs of expected UE behaviour (e.g., the Communication Duration Time and Periodic Time) to NG-RAN. For this it is assume similar like the existing traffic pattern parameter is given to the NG-RAN. To support that, the AF need have a clear view on each 5MBS service traffic pattern. However it is unclear how the AF can derive the related 5MBS service quickly, considering the related 5MBS service can be dynamical, e.g. different communication service for Public Communication service group.  Also the intention of the UE level parameter is only for the usage of suggestion to keep the UE in RRC connected state, it is not related to any other parameter setting. It seems other additional detail parameter is not required.
Per above consideration, it is suggested to adopt option 1, i.e. using a flag. 

For the MBS session activation and mobility, it is also suggested to add the related TR conclusion. 

Rev2: 
Per the discussion paper S2-2302776, it is suggested to clarify different meaning of the UE level MBS assistance information to avoid any confusion. 

Also some wording improvement is suggested and one clarification at the state model is added. 

	
	

	Summary of change:
	Add the descriptions for multicast MBS data reception in RRC Inactive state in TS 23.247. 
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[bookmark: _Toc70929960][bookmark: _Toc122416708]4.3	Multicast session state model
The following illustrate the states for the Multicast MBS session:
-	Configured state: Information about the Multicast MBS session (e.g. QoS information) is available in 5GC NFs (e.g. MB-SMF) serving the Multicast MBS session, but no User Plane resources towards NG-RAN are reserved and no MBS data can be transmitted. Only resources at MB-SMF, NEF and MB-UPF are reserved and no multicast data are transmitted. A TMGI can be allocated for the Multicast MBS session. UEs may be allowed to join (subject to authorization check and configuration), but the first accepted UE join request will trigger the Multicast MBS session establishment towards the NG-RAN and the UE, see clause 7.2.1.
NOTE 1:	The SMF is not involved in the Multicast MBS session while the Multicast MBS session is in created state.
NOTE 2:	There may be several interim states in the created state, e.g. TMGI requested, or information about the Multicast MBS session provided, but these interim states will not be specified in this release.
-	Active state: Multicast MBS session is established and MBS data can be transmitted to the UEs that have joined the Multicast MBS session. Radio resources for the Multicast MBS session are established. To receive multicast MBS session data, UEs that joined the Multicast MBS session shall be in CM-CONNECTED state for receiving data of the Multicast MBS session. UEs are allowed to join the Multicast MBS session (subject to authorization check). 5GC resources and radio resources for the Multicast MBS session are reserved for UEs that joined the Multicast MBS session.
NOTE 3:	When receiving the data of the Multicast MBS session, the joined UEs can be in CM-CONNECTED with RRC_INACTIVE state as defined in clause 6.X.
-	Inactive state: Multicast MBS session is established but no MBS data is transmitted to the UEs that have joined the Multicast MBS session. Radio resources for the Multicast MBS session are released, and the UEs that joined the Multicast MBS session may be in CM-CONNECTED or CM-IDLE state. UEs are allowed to join the Multicast MBS session (subject to authorization check).
The following procedures are defined which result in transition of the Multicast MBS session state:
	Multicast Session Creation: The AF provides information about the Multicast MBS session and optionally requests the allocation of a TMGI, see clause 7.1.1.2 and 7.1.1.3. Alternatively, the information about the Multicast MBS session can be pre-configured in the network. The creation may indicate whether the Multicast MBS session may be established in active or inactive state and when a Multicast MBS session can become active. The AF may perform creation in several steps, e.g. to first request TMGI and then provide full information about the Multicast MBS session and allow it to be established, or to update the information whether the Multicast MBS session is to be in Active or Inactive state after establishment. Multicast MBS session state transitions from "Start (NULL)" to Configured state.
NOTE 34:	A Multicast MBS session can also be created by the operator via OAM configuration or be established without prior creation.
-	Multicast Session Establishment: When the join request of the first UE for the Multicast MBS session is accepted, the Multicast MBS session is established towards the NG-RAN node and the UE, see clause 7.2.1. Multicast session state transitions from "Start (NULL)" or Configured state to either Inactive or Active state.
-	Multicast Session Activation: See clause 7.2.5.2, Triggered by the 5GC, the radio resources for the Multicast MBS session are established and Multicast MBS session data starts to be transmitted to the UE. UEs in CM-IDLE state and CM-CONNECTED with RRC Inactive state that joined the Multicast MBS session are notified. Activation can be triggered by AF request or data notification from the MB-UPF. Multicast session state transitions from Inactive state to Active state.
NOTE 45:	The AF could not be aware, and the NEF will not be aware, whether a session is in created or established state. An AF may therefore update the session state to request the activation of a session prior to the establishment of the session, and this will determine that the session is subsequently established in Active state when the first UE joins, but will not trigger the Multicast Session Activation state transition.
-	Multicast Session Deactivation: See clause 7.2.5.3. Triggered by the 5GC, the radio resources for the Multicast MBS session are released and Multicast MBS session data stops to be transmitted to the UE. Deactivation can be triggered by AF request or no reception of multicast data by the MB-UPF. Multicast session state transitions from Active to Inactive state.
-	Multicast Session Release: Triggered by the last UE leaving the Multicast MBS session (see clause 7.2.2.2), or Multicast Session Deletion procedure (7.1.1.4 or 7.1.1.5), the resources for the Multicast MBS session are released in both 5GC nodes and RAN nodes, see clause 7.2.2. Multicast session state transitions from Active or Inactive state to Configured.
-	Multicast Session Deletion: All information about the Multicast MBS session is removed from the 5GC, and the TMGI for the Multicast MBS session (if allocated during Multicast Session Configuration) is deallocated, see clause 7.1.1.4 or 7.1.1.5. The deletion may be triggered by an AF request. Multicast session state transitions from Configured, Active or Inactive state to "End (NULL)".


Figure 4.3-1: Multicast session states and state transitions


Figure 4.3-2: Multicast session states and state transitions in MB-SMF


Figure 4.3-3: Multicast session states and state transitions in NG-RAN
NOTE 56:	Multicast session states and state transitions in NG-RAN is for illustration purpose, normative procedures are provided by RAN WGs.


Figure 4.3-4: Multicast session states and state transitions in SMF

* * * * Next change * * * *
6.X	Support of Multicast MBS session data reception in RRC_INACTIVE state
To provide multicast MBS service to more UEs in a cell, the NG-RAN may decide to move some UE(s) receiving multicast MBS data from RRC_CONNECTED to RRC_INACTIVE state if the UE(s) is capable to receiving MBS data in RRC_INACTIVE state.
The decision in NG-RAN may use the following information provided from 5GC:
-	Existing MBS session QoS parameters, e.g. the most demanding ARP and 5QI of all MBS QoS Flow within the MBS session.
-	MBS assistance information for the given MBS session: The MBS assistance information for the given MBS session is an optional parameter which express that the UE is preferred to be kept in RRC_CONNECTED state when receiving the indicated MBS session data. 
[bookmark: _Hlk124803881]
Editor's Note:	The MBS assistance information protocol details require RAN WG feedback, e.g. whether the indication is enough.
[bookmark: _Hlk124804353]
NOTE 1:	 How the NG-RAN nodes perform those decisions is up to NG-RAN implementation.
NOTE 2:	The "RRC Inactive Assistance Information" in clause 5.3.3.2.5 of TS 23.501 [5] is sent by AMF to NG-RAN, whether and how it is used by NG-RAN for deciding whether to send a UE to RRC_INACTIVE state is decided by NG-RAN.
The MBS session QoS parameters (e.g. ARP and 5QI) are provided to NG-RAN by the MB-SMF during user plane establishment for shared delivery.
Per the MBS session(s) UE joined, the related "MBS assistance information for the given MBS session" is provided to NG-RAN by the SMF if the MBS assistance information is available in the SMF and the MBS session ID(s) is included in the MBS session assistance information. The SMF gets from the UDM the "MBS assistance information" which is provisioned by the AF via the NEF to the UDM as part of the MBS subscription data (as specified in clause 6.4). The SMF provides the "MBS assistance information for the given MBS session" to the NG-RAN as part of the associated PDU session information within the N2 SM information in the procedures where the associated PDU session information need be sent to NG-RAN node, e.g. PDU Session modification for UE joining, handover procedure. 
[bookmark: _GoBack]When an MBS session is to be activated, if there are UE(s) that joined the MBS session, the 5GC notifies the related NG-RAN nodes of this event. The joined UEs in RRC_INACTIVE state in the cells, where the delivered MBS session is allowed to be received in RRC_INACTIVE state, may be able to stay in RRC_INACTIVE state and receive MBS Session data
Editor's Note:	How NG-RAN notifies the UE that the MBS session is re-activated and whether the MBS session is allowed to be received in RRC-inactive state will be decided by RAN WGs.
When an RRC_INACTIVE UE is receiving ongoing MBS session data, if the UE moves to a new cell within the RNA, or if the UE moves outside the current RNA but within the current Registration Area, or if the UE moves out of the current Registration Area, the UE shall be able to receive the MBS session data if applicable in the new area.
NOTE 3: 	The scenario of the UE moving to a new cell within the RAN Notification Area is specified in RAN specifications.

* * * * End of changes * * * *
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