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Abstract: This paper includes the discussion and solution proposal for the KI related to RRC Inactive multicast MBS data reception. 
1. Introduction
As mentioned in the companion pseudo-CR, WT#1.1 explores the potential enhancement on top of Rel-17 mechanism for the scenario with requiring the efficient resource usage (e.g., provisioning multicast service to the area that a large public safety incident concentrated in, or power consumption of the UEs). Rather than rejecting connection requests, NG-RAN could temporarily move a few UEs (or all) at the time to RRC Inactive, to enable those UEs receive the downlink data in a non-feedback behavior.
In general, with coordination with RAN WGs, it is proposed to study the following issues in SA2: 
-	The assistance information provided by 5GC for switching UEs belonging to MBS session between CM-CONNECTED state to CM-CONNECTED with RRC Inactive state by the RAN node (and vice versa).
-	Whether and how to enhance current procedures (including mobility) for MBS session if existing group members are in RRC Inactive state.
NOTE 1:	During the study of this key issue, RAN WGs will be involved if needed.
NOTE 2:	RAN will determine how the switching for the UEs belongs to MBS session between CM-CONNECTED state to CM-CONNECTED with RRC Inactive state is performed by the RAN node (and vice versa).
2. Discussion
2.1	An example
The demonstrative picture of RRC Inactive multicast MBS data reception is as follows:
[image: ]
Figure 1: demonstrative picture of RRC Inactive multicast MBS data reception. 
The following clauses will provide the assumptions, analyses and the proposal with respect to this KI. 
2.2	Baseline assumptions
Prior to Rel-18, we have the 5G basic procedure and multicast MBS session with the following aspects:
· Definition of Multicast: multicast refers to the service that "The same service and the same specific content data are provided simultaneously to a dedicated set of UEs". 
Rel-18 study shall not change such paradigm; therefore, UEs are still subject to the potential authorization of the PLMN network as specified in TS 23.247. In other words, UE needs to firstly in CM-CONNECTED state and be authorized by 5GC. 
Observation 1:	For rel-18 multicast MBS reception, UE needs to firstly get in CM-CONNECTED state and be authorized by 5GC.
· RRC Inactive: In RRC Inactive state, part of the MM/CM functionalities of UE is shift to the NG-RAN node from 5GC. Since it is the NG-RAN's decision to turn a certain UE to the RRC Inactive from CM-CONNECTED (and RRC Connected) state, there is no specific reason to change this paradigm in this SID. 
Therefore, it is still RAN nodes' decisions to switch UEs between RRC Inactive/RRC Connected modes, and RAN-UE interactions on such procedures. 
Observation 2:	For rel-18 multicast MBS reception, RAN node determines to switch UE between RRC Inactive/RRC Connected modes, and RAN-UE interactions on such procedures.
· Information from 5GC: For RRC Inactive, AMF is assumed to provide RIAI (RRC Inactive Assistance Information) to NG-RAN node in most of the cases, so that the RAN node can sufficiently determine the details of RRC Inactive, e.g., RNA, DRX. 
Similarly in Rel-18 MBS, if needed, there could be assistant information provided by 5GC and can be used by the RAN node to determine the details of RRC Inactive, e.g., to determine which UE and how to receive the data. RRC Inactive Assistance Information is one comparable solution, but with the difference that MBS assistance information should not come from AMF, given that the AMF has no clue of per-UE join information for MBS, it is not proper for the AMF to provide such SM-related information. 
SA2 can have preliminary study on whether current parameters used for MBS would be enough to assistant RAN node with respect to RRC Inactive, and if no, then focus on the enhancements to current procedures. Possible inputs of the assistant information might include the MBS QoS requirement, per-UE priority and so on.
Observation 3:	For rel-18 multicast MBS reception, assistant information from 5GC might be useful, SA2 needs to consider to reuse/enhance current procedures on SMF provisioning in Rel-17 MBS to sufficiently assist RAN nodes for RRC Inactive decision. 
2.3	Issues to be resolved
Several aspects needs to be taken into consideration according to Figure 1:
· Assistant information: During UE join, whether/how SMF provides assistant information to NG-RAN nodes. As mentioned in clause 2.2, assistant information will be used by the RAN node to determine the details of RRC Inactive, e.g., to determine which UE and how to receive the data. RRC Inactive Assistance Information is one comparable solution, but regarding MBS, such information is expected to be provided by other NFs, e.g., MB-SMF. The mechanisms related to assistant information (including the IEs included in the information, and the way to provide the assistant information to the RAN nodes) can be studies in SA2. Possible inputs of the assistant information might include the MBS QoS requirement, per-UE priority and so on. 
· [bookmark: _GoBack]Selecting of the UEs to be switched to RRC Inactive/back to CM-CONNECTED state: it is RAN scope, but the determination depends on assistant information. 
· Configuring UE receiving MBS data: How to configure UE for receiving multicast MBS data in RRC Inactive state by NG-RAN nodes. This aspect is with RAN dependency and the details should be based on RAN design. One possible solution is that UE needs to firstly connect to the RAN to fetch the information for RRC Inactive reception, the other way around is based on configuration broadcasted by RAN (like MCCH), however, figuring out the issue is beyond the expertise of SA2.
· Mobility consideration: Mobility – when UE moves from one NG-RAN node to another, whether there would be issues for current MBS procedures, and if so how to deal with them. When UE moves around in RRC Inactive, it is possible that the UE may move out of the area controlled by the NG-RAN node, therefore, how to maintain the original session, and how could the UE receive the MBS data needs to be checked in SA2. This aspect may have some dependency with “Configuring UE receiving MBS data”.
· Switching procedure: Way of informing UE from CM-CONNECTED to RRC Inactive (and vice versa). That is RAN scope, e.g., per-UE RAN paging, CN-paging, or RAN broadcasting (e.g., SIB). 
3. Conclusion and proposal(s)
Based on the discussion in clause 2, we propose the followings on multicast MBS data reception in RRC Inactive mode:
Proposal 1:	For rel-18 multicast MBS reception, UE needs to firstly get in CM-CONNECTED state and be authorized by 5GC.
Proposal 2:	For rel-18 multicast MBS reception, RAN node determines to switch UE between RRC Inactive/RRC Connected modes, and RAN-UE interactions on such procedures. 
Proposal 3:	For rel-18 multicast MBS reception, assistant information from 5GC might be useful, SA2 needs to consider to reuse/enhance current procedures on SMF provisioning in Rel-17 MBS to sufficiently assist RAN nodes for RRC Inactive decision. 
Proposal 4:	Agree the following changes vs. TR 23.700-47:
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6.0	Mapping of Solutions to Key Issues
Editor's note:	This clause describes the mapping between solutions and key issues.
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[bookmark: _Toc500949097][bookmark: _Toc22214908][bookmark: _Toc23254041][bookmark: _Toc93582960]6.X	Solution #X: Procedures for RRC Inactive MBS data reception
[bookmark: _Toc92370824][bookmark: _Toc93582961][bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042]6.X.1	Introduction
Editor's note:	This clause lists the key issue(s) addressed by this solution.
This solution addresses Key Issue #X. 
[bookmark: _Toc93582962]6.X.2	Functional description
[bookmark: _Toc500949101]Editor's note:	This clause outlines solution principles and documents any assumptions made.
[bookmark: _Toc22214910]It is assumed to reuse the current architecture defined in Rel-17 MBS work (see TS 23.247 [4]). In other words, MB-SMF is used to handle MBS session-level management while SMF performs per-UE MBS session management, e.g., authorization, multicast session information provisioning, managing 5GC Individual MBS traffic delivery.
[bookmark: _Toc23254043][bookmark: _Toc93582963]6.X.3	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.
[bookmark: _Toc68074940][bookmark: _Toc57449893][bookmark: _Toc55202917][bookmark: _Toc54729767][bookmark: _Toc50467018][bookmark: _Toc50192873][bookmark: _Toc43733122][bookmark: _Toc43297424][bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc22214911]6.X.3.1	General
NOTE:	The message names in the procedures below are descriptive. It is assumed that the names are updated with corresponding SBI based names where applicable during the normative phase.
6.X.3.2	MBS session creation, multicast session join and session establishment procedure
UE
NG-RAN
AMF
SMF
MB-SMF
UPF
MB-UPF
1a. UL NAS message (Join request (MBS Session ID))
1b. Nsmf_PDUSession_UpdateSMContext (Join request (MBS Session ID))
4. Nsmf_PDUSession_UpdateSMContext (Information of Associated QoS flow)
5. N2 message 
7. RRC reconfiguration
AF
0. MBS session creation
2. Fetch the Context for MBS Session from MB-SMF
3. Authorization
6. Establish of shared tunnel
8. 5GC provides Assistance information to NG-RAN node

Figure 6.X.3.2-1: Enhancement to current MBS procedures. 
0.	The AF starts the MBS Session towards 5GC by invoking Nmbsmf_MBSSession_Create Request services.
Editor's note: Whether MBS session creation procedures needs to be enhanced is FFS.
1a-7. UE sends join request to the and SMF/MB-SMF provide necessary information to the NG-RAN node, details see step 1a-8 of clause 7.2.1.3, TS 23.247. 
8. 5GC NF provides assistance information to NG-RAN node.
Editor's note: The following issues are FFS. 1) whether the assistance information is needed; 2) which NF will be involved in assistance information provisioning procedure, and 3) whether the provisioning procedure can be combined with steps 1a-7. 
6.X.3.3	Moving a UE to RRC Inactive state
UE
NG-RAN
AMF
SMF
MB-SMF
UPF
0. 5GC provides Assistance information to NG-RAN node
1. RAN determines to switch UEs in multicast MBS session to RRC Inactive state.
2. RRC Connection Release
3. UE receives multicast MBS data in RRC Inactive mode
0. UE receives multicast MBS data in CM-CONNECTED mode

Figure 6.X.3.3-1: NG-RAN node moves a UE to CM-CONNECTED with RRC Inactive state. 
0.	5GC provides assistance information of RRC Inactive multicast MBS data reception to NG-RAN node, details see clause 2.4.1. UE receives multicast MBS data in CM-CONNECTED mode. 
1.	RAN determines to move UE in multicast MBS session to RRC Inactive state based on the assistance information. 
Editor's Note: Determination of switching to RRC Inactive will be confirmed by the RAN WGs. 
2.	NG-RAN node releases the RRC connection and moves the UE to CM-CONNECTED with RRC Inactive state.
Editor's Note: How to release the UEs belongs to multicast MBS session will be determined by RAN WGs. 
3.	UE receives multicast MBS data in CM-CONNECTED with RRC Inactive mode.
Editor's Note: RAN WGs will determine the configuration of UE receiving multicast MBS data in RRC Inactive. 
6.X.3.4	Moving a UE to CM-CONNECTED from RRC Inactive state
UE
NG-RAN
AMF
SMF
MB-SMF
UPF
0. 5GC provides Assistance information to NG-RAN node
1. RAN determines to switch UEs in multicast MBS session to RRC Inactive state.
0. UE receives multicast MBS data in RRC Inactive mode
2. RAN informs related UEs to be switched to CM-CONNECTED state. 
3. UE receives multicast MBS data in CM-CONNECTED mode

Figure 6.X.3.4-1: NG-RAN node moves a UE to CM-CONNECTED state.
0.	5GC provides assistance information of RRC Inactive multicast MBS data reception to NG-RAN node, details see clause 2.4.1. UE receives multicast MBS data in CM-CONNECTED with RRC Inactive mode. 
1.	RAN determines to move UE in multicast MBS session to CM-CONNECTED state based on the assistance information. 
Editor's Note: Determination of switching to RRC Inactive will be confirmed by the RAN WGs. 
2.	NG-RAN node informs related UEs to CM-CONNECTED state.
Editor's Note: How to inform the related UEs belongs to multicast MBS session will be determined by RAN WGs. 
3.	UE receives multicast MBS data in CM-CONNECTED mode.
Editor's Note: RAN WGs will determine the configuration of UE receiving multicast MBS data in CM-CONNECTED mode. 

[bookmark: _Toc23254044][bookmark: _Toc93582964]6.X.4	Impacts on services, entities and interfaces.
Editor's note:	This clause describes impacts to existing services, entities and interfaces.
[bookmark: _Hlk500857602][bookmark: _Toc500949103][bookmark: _Toc20473562]Functional entities defined in clause 5.3.2 of TS 23.247 [4] is reused. 
Editor's note:	Additional impacts are FFS.
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