3GPP TSG-RAN WG3 #113-e

















R3-213835
16th-26th Aug 2021
Online
Title: 
Discussion on MBS mobility procedure
Source: 
ZTE
Agenda item:
22.3.1
Document for:
Discussion
Introduction

During RAN3#110-e meeting[1], it was agreed that:
	Xn Handover Request and NG Handover Request message contain MBS context information for the UE.

MBS context information within the UE context shall contain all MBS multicast session information the UE has joined.

The MBS configuration decided at target gNB is sent to the UE via the source gNB (details e.g. RRC container etc. pending RAN2 progress).


According to RAN3 discussion, the MBS context info and configuration for the UE shall be exchanged between source gNB and target gNB. However, the detailed information is still under discussion. In addition, a TP[2] was agreed, which captures the following text:
	During handover preparation phase, the source NG-RAN node transfers to the target NG-RAN node in the UE context information about the MBS sessions the UE has joined. For each multicast session with ongoing user data transmission for which no MBS Session Resources exist at the target NG-RAN node, the target NG-RAN node triggers the setup of MBS user plane resources towards the 5GC.    


RAN3 agreed that for each multicast session with ongoing user data transmission for which no MBS Session Resources exist at the target NG-RAN node, the target NG-RAN node triggers the setup of MBS user plane resources towards the 5GC. But when and how the target NG-RAN node triggers the setup of MBS user plane resources has not reached an agreement.

In this contribution, we first consider the inter-gNB mobility procedure under the assumption that the target gNB has setup MBS UP resources towards the 5GC. Then we discuss the scenario that the target gNB does not setup MBS UP resources to the 5GC, and give our potential proposals.     
Discussion

Inter-gNB mobility procedure
In this section, we will discuss the inter-gNB mobility procedure under the assumption that the target gNB has setup MBS UP resources towards the 5GC. Figure 1 illustrates the baseline procedure of inter-gNB handover for RRC_CONNECTED UEs receiving MBS sessions. 
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Figure 1. The baseline procedure of inter-gNB handover for RRC_CONNECTED UEs receiving MBS sessions
Step 1. The UE sends MeasurementReport message to the source gNB. This report is based on a measurement configuration the UE received from the source gNB beforehand.

Step 2. The source gNB decides to handover the UE, based on MeasurementReport and RRM information. 

Step 3. The source gNB sends an HANDOVER REQUEST message to the target gNBs. The HANDOVER REQUEST message includes the MBS context information of UE’s ongoing/interested MBS sessions. Similar to PDU session related information included in Handover Request message in NR, the MBS context information can include MBS session ID or TMGI, the slice information, MBS QoS flow information and the current QoS flow to bearer mapping rules and so on. 

Proposal 1: The MBS context information in the HANDOVER REQUEST can include MBS session ID or TMGI, the slice information, MBS QoS flow information and the current QoS flow to bearer mapping rules. 

Step 4. Admission Control is performed by the target gNB.

Step 5. The target gNB responds to the source gNB with the HANDOVER REQUEST ACKNOWLEDGE message.  The message may include the list of successfully established MBS sessions and the list of MBS sessions not admitted. Further, the target gNB may respond source gNB with the admitted MBS QoS flow info. The message may include a transparent container to be sent to the UE as an RRC message to perform the handover. The container includes the MBS configuration of the interested MBS sessions, whose resource has been established/reserved at the target cell.

Proposal 2: It is suggested that HANDOVER REQUEST ACKNOWLEDGE message includes the list of successfully established MBS sessions, the list of MBS sessions not admitted to be added, together with the admitted MBS QoS flow info per MBS session.
Step 6. The source gNB triggers the Uu handover by sending an RRCReconfiguration message to the UE, containing the information required to access the chosen target cell. The MBS configuration at the target cell is also acquired by the UE in this step.

Step 7. If the data-forwarding procedure is necessary, the source gNB will forward data to the target gNB as well as send the SN STATUS TRANSFER message to the target gNB.

Step 8. The UE synchronizes to the target cell and completes the RRC handover procedure by sending RRCReconfigurationComplete message to target gNB. 

Step 9. PATH SWITCH procedure is performed between the target gNB and the AMF.
Step 10. Upon reception of the PATH SWITCH REQUEST ACKNOWLEDGE message from the AMF, the target gNB sends the UE CONTEXT RELEASE to inform the source gNB about the success of the handover. The source gNB can then release radio and C-plane related resources associated to the UE context. Any ongoing data forwarding may continue. The UE leaves the group of the MBS session at the source gNB, the resource of the MBS session (e.g., MRB) may be released at the source gNB if the UE is the last group member. 

Proposal 3: It is suggested for RAN3 to take the above procedure as the baseline for inter-gNB handover.

RAN-initiated NGAP procedures for establishing MBS session resource in mobility case

In mobility case, all MBS multicast session information the UE has joined will be transmitted from the source gNB to the target gNB during handover preparation. According to the agreements achieved in RAN3 meeting, if the target gNB has not established corresponding multicast sessions, it can initiate NGAP procedure for establishing MBS session resource. The following two ways can be considered to enable the target NG-RAN node to initiate MBS session resource setup during mobility.

Solution 1: Define a new NGAP procedure

In solution 1, a new NGAP procedure needs to be defined for the target gNB to initiate establishing MBS session resource. Note that during handover preparation, all MBS multicast session information the UE has joined will be transmitted from the source gNB to the target gNB. It means that there may be one or more multicast sessions needing to be established at the target gNB. Then, we need to consider whether this new defined NGAP procedure is performed per MBS session or per UE. In this procedure, the message from the target gNB to AMF needs to include at least the multicast session ID of multicast session(s) to be established.

Solution 2: Enhance Path Switch procedure

Traditionally, the Path Switch procedure is initiated by the target gNB for establishing a UE associated signalling connection to the 5GC, after the UE synchronizes to the target cell and completes the RRC handover procedure by sending RRCReconfigurationComplete message to target gNB. To initiate this procedure, the target gNB sends a PATH SWITCH REQUEST message to AMF.

For NR MBS, the Path Switch procedure can be enhanced to enable the target gNB to establish resource for MBS session. During handover preparation, the information on UE’s joined multicast sessions is transmitted from the source gNB to the target gNB. After that, the target gNB can initiate the Path Switch procedure by sending a PATH SWITCH REQUEST message to AMF, including the information on UE’s joined multicast sessions (e.g., a list of multicast session IDs) for indicating the 5GC to establish MBS resource for corresponding multicast sessions. Note that the legacy PATH SWITCH REQUEST message including the PDU session to be switched can be sent by the target gNB only after the UE is synchronized to the target cell. In our opinion, for the PATH SWITCH REQUEST message including the MBS session information, it can be sent by the target gNB before or after the UE is synchronized to the target cell. In other words, there are the following two options for solution 2:  

Option 1: The target gNB establishes multicast session before the UE is synchronized to the target cell for the purpose of reducing service interruption. To be specific, the target gNB sends a PATH SWITCH REQUEST message (including MBS sessions information) to 5GC after determining to admit the UE handover. In this case, the message is only used to setup MBS UP resources towards 5GC. After receiving RRCReconfigurationComplete message from UE, target gNB need to initiate another path switch procedure in order to establish a UE associated signalling connection to the 5GC.

Option 2: The target gNB establishes multicast session after the UE synchronises to the target cell to avoid resource waste caused by handover failure. In this case, the MBS UP resources setup and UE associated signalling connection establishment can be achieved via one path switch procedure.

Observation 1: The target gNB establishes multicast session before UE access can reduce service interruption, while the resource waste caused by handover failure can be avoided if the target gNB establishes MBS UP resources after UE access.
From the aspect of technical efficiency, it seems no distinct advantages can be achieved by one of the solutions when compared with the other. For the aspect of specification impacts and the progress of RAN3, if solution 2 is adopted, we can only focus on what IEs (e.g. MBS session ID) needs to be introduced in legacy procedure. However, if solution 1 is adopted, a new procedure needs to be introduced and we need to consume a lot of discussion time for making the final decision on whether the procedure is UE-associated or session-associated or others, and what IEs to be introduced. To make less specification changes and leave the limited TUs to more meaningful issues, we suggest to adopt Solution 2 to enable RAN-initiated NGAP procedure for establishing MBS session resource in mobility case. 
Proposal 4: To simplify the design, it is suggested to enhance Path Switch procedure to enable RAN-initiated NGAP procedure for establishing MBS session resource in mobility case. 

Conclusion

In this contribution, we discuss the procedure of inter-gNB handover for RRC_CONNECTED UEs receiving MBS sessions, and have the following observation and proposals.

Observation 1: The target gNB establishes multicast session before UE access can reduce service interruption, while the resource waste caused by handover failure can be avoided if the target gNB establishes MBS UP resources after UE access.
Proposal 1: The MBS context information in the HANDOVER REQUEST can include MBS session ID or TMGI, the slice information, MBS QoS flow information and the current QoS flow to bearer mapping rules. 

Proposal 2: It is suggested that HANDOVER REQUEST ACKNOWLEDGE message includes the list of successfully established MBS sessions, the list of MBS sessions not admitted to be added, together with the admitted MBS QoS flow info per MBS session.
Proposal 3: It is suggested for RAN3 to take the above procedure as the baseline for inter-gNB handover.
Proposal 4: To simplify the design, it is suggested to enhance Path Switch procedure to enable RAN-initiated NGAP procedure for establishing MBS session resource in mobility case. 
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