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>>>>BEGINNING OF CHANGES<<<<
8.1.1
Conclusions

The following conclusions is proposed for KI#1:

-
It is possible to keep some UEs within the same MBS session in RRC_CONNECTED and some in RRC_INACTIVE state. NG-RAN nodes take the responsibility to determine (e.g. during congestion) which UE(s) within an MBS multicast session will be moved from CM-CONNECTED with RRC CONNECTED to CM-CONNECTED with RRC Inactive state and still receive MBS session data.

-
The 5GC provides information about the MBS session as specified for Rel-17 and may provide additional assistance information to help NG-RAN to determine whether to apply delivery enabling reception by UEs in RRC_Inactive state for an MBS session and which UE(s) to be moved to RRC Inactive state.

-
The assistance information may include recommendations whether to enable delivery for reception in RRC_Inactive state for an MBS session and information about UEs that should preferably be kept in RRC_Connected state, i.e. the MBS session level and UE level MBS assistance information, and may be provided by the AF to 5GC and then to NG-RAN.

-
For MBS session level assistance information:

-
The existing MBS session QoS parameters (e.g. ARP, 5QI) can be used as the MBS session level assistance information by NG-RAN to differentiate different MBS sessions.

-
For UE level MBS assistance information:

-
The UE level MBS assistance information is an optional new parameter and set per MBS session. It is indicated by the AF to inform the network whether from the expected traffic pattern of the UE the indicated UE is preferred to be kept in the RRC Connected state even if it is able according to its radio capabilities to receive the MBS session data in RRC_INACTIVE state, e.g. a frequent talker.

NOTE 1:
The protocol detail and how the assistance information is formatted (e.g. as a flag, multiple choices (high/low/medium) or multiple integer values of the assistance information for the expected traffic pattern) is to be defined in normative phase and requires RAN WG feedback.

-
The AF provides the UE level MBS assistance information as part of MBS subscription data during External Parameter Provisioning procedures as defined in clause 6.4.2 of TS 23.247 [4].

-
The SMF provides the received UE level MBS assistance information to NG-RAN node as part of the PDU session information in N2 SM Info and sent to NG-RAN via AMF.

-
NG-RAN use the MBS session level and UE level MBS assistance information as help for the decisions on whether to enable delivery for reception in RRC_INACTIVE state for an MBS session and/or on which UEs to keep in RRC_CONNECTED or. RRC_INACTIVE state. How NG-RAN performs those decisions is up to NG-RAN implementation.
NOTE 2:
How the NG-RAN handles the situation without assistance information for RRC Inactive multicast MBS data reception is to be determined by RAN WGs.

NOTE 3:
What is defined in clause 5.3.3.2.5 of TS 23.501 [2] for "RRC Inactive Assistance Information" is sent by AMF to NG-RAN and may be used by NG-RAN together with any other MBS session level assistance information and UE level MBS assistance information for deciding whether to send a UE to RRC Inactive state.

-
When the MBS session is activated, the UEs in RRC Inactive state in cells, where the MBS session is delivered allowing RRC-inactive reception, should be able to remain in RRC Inactive state for receiving the MBS session data.

-
For group paging, the network notifies which MBS session is to be activated. For the UE in RRC_INACTIVE state how the group paging is handled will be decided by RAN WGs.
-
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 in the process of receiving ongoing MBS session data and moves to a new cell within the RNA, the UE shall be able to receive MBS session data.

-
An RRC_INACTIVE UE can locally leave an MBS session without needing to move to RRC_CONNECTED i.e. perform UE Triggered Connection Resume in RRC Inactive procedure and execute MBS leave procedure defined in TS 23.247 [4] clause 7.2.2.2. The UE can include a new MBS Status IE in initial NAS message to indicate which MBS Sessions from the ones the UE previously joined are active or inactive. When the AMF receives MBS Status from the UE indicating certain MBS Sessions are indicated as "inactive" informs the corresponding SMF(s) to locally release the UE's SM context by invoking the Nsmf_PDUSession_UpdateSMContext Request service operation. Depending on the overall status of the MBS session, each SMF may then release the tunnel using Nmbsmf_MBSSession_ContextUpdate Request or keep it.
NOTE X: In order to keep the network up to date at regular time intervals with UE MBS Session Status when the UE is in RRC_INACTIVE state it is possible that a new NAS procedure (trigger for Reg. Request based on timer) and/or new AS stratum need to also be defined. These procedures can be defined after feedback from RAN2 and CT1.
-
When the UE moves outside the RNA, the UE performs UE Triggered Connection Resume in RRC Inactive procedure to the target RAN node as per existing procedures in TS 23.502 [3].

-
When the UE receives the MBS data in RRC Inactive state and move out of the RNA area but Connection resume fails, it follows existing procedures and transition to CM-IDLE. When the UE transition to CM-IDLE since is not able to receive the MBS multicast data at the new cell, the UE initiates the mobility registration update or Service Request procedure and activates the associated PDU session, so that the shared tunnel (if not already established) or the individual delivery can be established towards the NG-RAN node for multicast data delivery to the UE.

-
When the UE moves outside the RA, the UE performs mobility registration procedure and as per the existing procedure in clause 5.3.3.2.5 of TS 23.501 [2] for "Mobile initiated NAS signalling procedure" for UEs in CM-CONNECTED with RRC Inactive state, the UE will resume the RRC Connection.

-
During the handover procedure, the SMF includes the "MBS assistance information for RRC Inactive" if any in N2 SM Info and sent to NG-RAN via AMF.

The following requirements, which need be supported by RAN WGs, are concluded:

-
Backward compatibility with Rel-17 UEs not supporting the RRC_Inactive reception of MBS multicast data needs to be ensured.

-
RAN WG2 define UE radio capability for MBS reception in RRC_INACTIVE state.

-
NG-RAN nodes decide for which MBS sessions to apply delivery enabling reception in RRC_Inactive state. The NG RAN nodes handling RRC-Connected UE in an MBS multicast session also decides whether the UEs can transition to RRC_Inactive state and may consider assistance information from the 5G core network for that decision. How NG-RAN performs those decisions is up to NG-RAN implementation.

-
When the MBS session is activated, the UE in RRC Inactive state in cells where the MBS session is delivered in the delivery mode for RRC-inactive reception should be able to remain in RRC Inactive state for receiving the MBS session data.

-
When the UE is in RRC Inactive state and moves within the RNA, it shall be able to continue receiving DL multicast MBS data unless it leaves the MBS service area.

>>>>END OF CHANGES<<<<
