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Abstract of the contribution: The contribution proposes possible assistance information provisioned by the 5GC to the NG-RAN for decision of multicast MBS Session data transmission to the UE(s) in RRC Inactive state.

1. Introduction
In Solution 1 for KI#1 as described in clause 6.1 of TR 23.700-47, it is proposed that the 5GC sends assistance information to the NG-RAN to assist the NG-RAN in the decision of multicast MBS Session data transmission to the UE(s) in RRC Inactive state. However, whether and what assistance information is needed is still FFS. The present contribution proposes the possible assistance information.
2. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-47.
* * * First Change * * * *

6.1
Solution #1: Procedures for RRC Inactive MBS data reception

6.1.1
Introduction

Editor's note:
This clause lists the key issue(s) addressed by this solution.

This solution addresses Key Issue #1.

6.1.2
Functional description

Editor's note:
This clause outlines solution principles and documents any assumptions made.

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.

6.1.3
Procedures

Editor's note:
This clause describes high-level procedures and information flows for the solution.
6.1.3.1
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.
6.1.3.2
MBS session creation, multicast session join and session establishment procedure
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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. Ns mf_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 6.1.3.2-1: 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 need 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 [4].

8. 5GC NF provides MBS assistance information to NG-RAN node, as described in clause 6.1.3.X.
Editor's note:
The following issues are FFS:


1) whether/what assistance information is needed is to be coordinated with RAN WGs;


2) if needed which NF will be involved in assistance information provisioning procedure, and


3) whether the provisioning procedure can be combined with steps 1a-7.
6.1.3.3
Moving a UE to RRC Inactive state
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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  RRC - CONNECTED mode  


Figure 6.1.3.3-1: NG-RAN node moves a UE to CM-CONNECTED with RRC Inactive state

0.
5GC provides MBS assistance information to NG-RAN node, details see clause 6.1.3.X. UE receives multicast MBS data in CM-CONNECTED mode.

Editor's Note:
Whether/what assistance information is needed is to be coordinated with RAN WGs.  It is ffs if some UEs in the same cell can receive MBS data in RRC Inactive reception mode and other UEs can receive MBS data in Rel-17 reception mode.

1.
RAN determines to move UE in multicast MBS session to RRC Inactive state based on the MBS 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.

6.1.3.4
Moving a UE to RRC-CONNECTED from RRC Inactive state
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0. 5GC provides Assistance information to NG - RAN node  

1. RAN determines   to switch  UEs in multicast MBS session to  RRC CONNECTED state.  

0 . UE receives  multicast MBS data in  RRC Inactive mode  

2. RAN informs related UEs to  be switched to  RRC - CONNECTED state.   

3 .  UE receives multicast MBS  data in  RRC - CONNECTED mode  


Figure 6.1.3.4-1: NG-RAN node moves a UE to RRC-CONNECTED state

0.
5GC provides MBS assistance information to NG-RAN node, details see clause 6.1.3.X. UE receives multicast MBS data in CM-CONNECTED with RRC Inactive mode.

Editor's note:
Whether/what assistance information is needed is to be coordinated with RAN WGs.

1.
RAN determines to move UE in multicast MBS session to RRC-CONNECTED state based on the MBS 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 RRC-CONNECTED state.

Editor's note:
How to inform the related UEs belonging to multicast MBS session will be determined by RAN WGs.

3.
UE receives multicast MBS data in RRC-CONNECTED mode.

Editor's note:
RAN WGs will determine the configuration of UE receiving multicast MBS data in RRC-CONNECTED mode.

6.1.3.X
MBS assistance information
Additional assistance information (referred to as "MBS assistance information") can be sent by the 5GC to NG-RAN to aid the NG-RAN on determining the transmission mode(s) to the UE(s) for multicast MBS services, i.e. Mode 1 - multicast MBS service transmission to UE(s) in CM-CONNECTED state or Mode 2 - multicast MBS service transmission to UE(s) in CM-CONNECTED with RRC Inactive state.
The SMF provides MBS assistance information to the NG-RAN via the AMF, to assist the NG-RAN's decision whether the UE can be sent to RRC Inactive state for receiving multicast MBS session data.
The following information can be included in MBS assistance information:
-
allowed transmission mode(s), i.e. whether Mode 2 is allowed, for specific multicast MBS service(s);
-
UE subscription information on reception of multicast MBS service in CM-CONNECTED with RRC Inactive state;
-
UE capabilities, i.e. whether the UE supports reception of multicast MBS service in CM-CONNECTED with RRC Inactive state;
-
suggested number of UEs for multicast MBS service transmission in Mode 2. When the number of UEs receiving or interested in specific MBS service(s) in a cell or in the NG-RAN node reaches this number, multicast MBS service transmission in Mode 2 is recommended;

-
number of UEs receiving or interested in specific multicast MBS service(s) in a cell of the NG-RAN node or in the NG-RAN node, based on the statistics or prediction by the CN;

-
NG-RAN performance, e.g. congestion status, communication performance, based on the statistics or prediction by the CN;

-
suggested transmission mode based on NG-RAN performance.
Editor's note:
Whether other assistance information is needed is FFS.
6.1.4
Impacts on services, entities and interfaces.

Editor's note:
This clause describes impacts to existing services, entities and interfaces.

Functional entities defined in clause 5.3.2 of TS 23.247 [4] is reused.

Editor's note:
Additional impacts are FFS.

* * * End of Change * * * *
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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 RRC-CONNECTED mode
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0. 5GC provides Assistance information to NG-RAN node







1. RAN determines to switch UEs in multicast MBS session to RRC CONNECTED state.







0. UE receives multicast MBS data in RRC Inactive mode







2. RAN informs related UEs to be switched to RRC-CONNECTED state. 







3. UE receives multicast MBS data in RRC-CONNECTED mode
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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
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8. 5GC provides Assistance information to NG-RAN node












