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Abstract of the contribution: Delivery method change due to UE mobility. 
1. Introduction
[bookmark: _GoBack]When UE involves in a multicast session with shared delivery method moves from a source gNB enhanced to support multicast to a target gNB not enhanced, the multicast session for the UE shall change to use individual delivery method. 
If the multicast session for the UE is using individual delivery method, normal HO can be used. 
When UE involves in a multicast session with individual delivery method moves from a legacy source gNB to a target gNB enhanced to support multicast, the multicast session for the UE may need to be change to use shared delivery method if the multicast session has already served by the target gNB. 
This paper propose a solution for delivery method change due to UE mobility.
2. Proposal
It is proposed to include following solution into TR 23.757.
FIRST CHANGE (NEW TEXT)
[bookmark: _Toc22552197][bookmark: _Toc22930370][bookmark: _Toc22987240][bookmark: _Toc23256826][bookmark: _Toc25353554][bookmark: _Toc25918800][bookmark: _Toc31011419][bookmark: _Toc31176932]6.X	Solution #X: Delivery method change from shared to individual due to UE mobility
[bookmark: _Toc500949099][bookmark: _Toc22552199][bookmark: _Toc22930372][bookmark: _Toc22987242][bookmark: _Toc23256828][bookmark: _Toc25353555][bookmark: _Toc25918801][bookmark: _Toc31011420][bookmark: _Toc31176933]6.X.1	Functional description
[bookmark: _Toc500949101][bookmark: _Toc22552200][bookmark: _Toc22930373][bookmark: _Toc22987243][bookmark: _Toc23256829][bookmark: _Toc25353556][bookmark: _Toc25918802][bookmark: _Toc31011421][bookmark: _Toc31176934]This solution addresses KI#7 "Reliable delivery mode switching between unicast and multicast". The architecture of this solution can be based on the two architecture alternative-1s (see Annex A.1).
This solution addresses the case when shared delivery method changed when UE moves. The UE may use shared delivery method at source is used by a gNB enhanced to support multicast and UE moves to from the target gNB to another one not enhanced, in this case, the source gNB is enhanced to serve the UE with PTP method over the radio. Or the UE may use individual delivery method at source gNB not support multicast and move to target gNB enhanced. 
The source gNB is enhanced to serve the UE with PTP method over the radio. 
This solution addresses the case when individual delivery method is used by a gNB and UE moves from the gNB to another one enhanced to support multicast. 
The source gNB may be legacy.
Editor’s Note: The solution assumes that SMF1 and SMF2 are the same. Handover when different SMF1 and SMF2 are used is FFS.
Editor’s Note: It is FFS whether this solution can also be applied to the UE served with PTM. 
6.X.2	Procedures
[bookmark: _Toc31011440][bookmark: _Toc31176953][bookmark: _Toc500949102][bookmark: _Toc22552201][bookmark: _Toc22930374][bookmark: _Toc22987244][bookmark: _Toc23256830][bookmark: _Toc25353557][bookmark: _Toc25918803][bookmark: _Toc31011422][bookmark: _Toc31176935]6.X.2.1	Xn based delivery method change from shared to individual
The following figure 6.X.2.1-1 illustrates the Xn based procedure of delivery method change due to UE mobility when target gNB is legacy. The source gNB is using PTP method over radio to transmit multicast session data to the UE. The UE is in RRC-INACTIVE state or CM-IDLE with suspend state, and the UE has previously established a PDU Session corresponding to the multicast session, which may be inactive now. 
The difference between this procedure and N2Xn-HO procedure is that the source gNB includes PTP radio resources information and associated PDU Session ID corresponding to the multicast session into the transparent container delivered to target gNB, and includes the PDU Session ID into the N2 Xn Handover Required message even if it is inactive. 


Figure 6.X.2.1-1: Xn based Delivery method change from shared to individual due to UE mobility
1.	The source gNB is involved in a multicast session with shared delivery method. The UE is receiving the multicast session data transmitted by the source gNB using PTP method over the radio. The UE finds out the signaling is weak and there's no neighbor cell transmitting the multicast session data. 
Editor’s Note: It is FFS how the UE detect that there are no neighbour cell transmitting the multicast session data.
2.	UE to source gNB: AN message (measurement report).
3.	Source gNB to target gNB: Xn Handover Request (Radio resource info, QoS profile, PDU Session ID).
The source gNB determines the target gNB based on the measurement report. 
Editor’s Note: It is FFS whether the multicast session information is also need be transferred to target gNB besides the unicast PDU Session information.
4.	Target gNB to source gNB: Xn Handover Response ().
5.	Source gNB to UE: HO Command ()
The UE tunes to the target gNB and sends HO Confirm message to the target gNB. 
6~11. The target gNB sends N2 message to 5G CN for PDU Session resource reservation, the target gNB informs the source gNB to release resources. The SMF determines the interest TMGIs MBS session based on the PDU Session ID and previous session join procedure performed by the user. 	Comment by Huawei_139e: No TMGI is architecture 1 
Editor’s Note: It is FFS how the SMF determines whether the shared or individual tunnel need be established. 
6.X.2.2	N2 based delivery method change from shared to individual
The following figure 6.X.2-1 illustrates the N2 based procedure of delivery method change due to UE mobility when target gNB is legacy. The source gNB is using PTP method over radio to transmit multicast session data to the UE. The UE is in RRC-INACTIVE state or CM-IDLE with suspend state, and the UE has previously established a PDU Session corresponding to the multicast session, which may be inactive now. 
The difference between this procedure and N2-HO procedure is that the source gNB includes PTP radio resources information and associated PDU Session ID corresponding to the multicast session into the transparent container delivered to target gNB, and includes the PDU Session ID into the N2 Handover Required message even if it is inactive. 


Figure 6.X.2.2-1: N2 based Delivery method change from shared to individual due to UE mobility
1.	The source gNB is involved in a multicast session with shared delivery method. The UE is receiving the multicast session data transmitted by the source gNB using PTP method over the radio. The UE finds out the signaling is weak and there's no neighbor cell transmitting the multicast session data. 
2.	UE to source gNB: AN message (measurement report).
3.	Source gNB to AMF: N2 message (Source to Target Transparent Container, N2 SM Info).
The Source to Target Transparent Container includes radio resource information for the UE receiving data via PTP over the radio and corresponding PDU Session ID related to the multicast session. The N2 SM Info includes interest TMGIs associated with the PDU Session ID. Other active PDU Sessions are also handed over. 
Editor’s Note: It is FFS whether the multicast session information is also need be transferred to target gNBr besides the unicast PDU Session information.
4~6. The AMF forwards the N2 MB Info to the SMF according the SMF ID corresponding to the PDU Session ID, the SMF may interact with UPF to reserve CN Tunnel resources for the PDU Session, the SMF responses to the AMF with a N2 SM Info. The SMF determines the interest TMGIs MBS session based on the PDU Session ID and previous session join procedure performed by the user.
Editor’s Note: It is FFS how to establish the forwarding tunnel for multicast session.
Editor’s Note: It is FFS how the SMF determine the resource reserved is for PDU Session.
7.	The AMF to target gNB: N2 message (Source to Target Transparent Container, N2 SM Info).
8.	Target gNB to AMF: N2 message (Target to Source Transparent Container, N2 MB Info).
The N2 SM Info may include DL Forwarding Tunnel Information for the PDU Session. 
Editor’s Note: It is FFS what is the N2MB Info. How the Target gNB allocate N2 MB Info based on what inforamtion
9~11. The AMF forwards the N2 MB Info to the SMF according the SMF ID corresponding to a PDU Session ID, the SMF may interact with UPF to reserve DL Forwarding Tunnel resources for the PDU Session.
12.	AMF to source gNB: N2 message (Target to Source Transparent Container, N2 SM Info).
13.	Source gNB to UE: HO Command ()
After receiving the HO Command, the UE tunes to access the target gNB and finishes the HO execution phase. The UE receives the multicast data over PDU Session, where the multicast data may be forwarded from source gNB or delivered from UPF. 
The source gNB shall stop replicating and forwarding the multicast session data after a specific time. 
6.X.2.13	Xn based delivery method change from individual to shared
The following figure 6.X.2.3-1 illustrates the Xn based procedure of delivery method change from "individual" to "shared" due to UE mobility. The UE is receiving the multicast session data transmitted by the source gNB using PDU Session. 
The difference between this procedure and Xn-HO procedure is that the SMF sends a N1 message indicating mode switch during path switch procedure. 


Figure 6.X.2.31-1: Xn based Delivery method change from individual to shared due to UE mobility
1.	The source gNB, target gNB and UE perform Xn based handover procedure. 
2.	The target gNB performs Path Switch procedure with the AMF and SMF.
3.	During Path Switch procedure, the SMF determines the interest TMGIs based on the PDU Session ID and previous session join procedure performed by the user. the SMF includes a N1 message indicating mode switch in the Namf_Communication_N1N2MessageTransfer service operation.
4.	The AMF sends the N1 message indicating mode switch to the UE.
5.	According to the mode switch indication in the N1 message, the UE initiates multicast operation for change delivery method from individual to shared, e.g. initiates User Multicast Context Update / User Multicast Session Join procedure in solution 4 as described in clause 6.4. 
6.X.2.42	N2 based delivery method change from individual to shared
The following figure 6.X.2.4-1 illustrates the N2 based procedure of delivery method change from "individual" to "shared" due to UE mobility. The UE is receiving the multicast session data transmitted by the source gNB using PDU Session. 
The difference between this procedure and N2-HO procedure is that the SMF instead of the AMF include a NAS Container sent to the target gNB, the NAS Container indicates mode switch. 


Figure 6.X.2.42-1: N2 based Delivery method change from individual to shared due to UE mobility
1.	Source gNB to AMF: N2 Handover Required ().
2.	AMF to SMF: PDUSession_UpdateContext Request ().
3.	SMF to AMF: PDUSession_UpdateContext Response (N2 SM Info (NAS Container (mode switch))). 
The SMF determines the interest TMGIs based on the PDU Session ID and previous session join procedure performed by the user. The SMF determines to trigger mode switch to the user, and includes a NAS Container in the response, which includes a mode switch indication.
4.	The AMF to target gNB: N2 Handover Request (NAS Container).
5.	Target gNB to AMF: N2 Handover Response (Transparent Container (NAS Container (mode switch))).
6.	Normal N2 Handover procedure for PDU Session resource reservation.
7.	AMF to source gNB: N2 Handover Command (Transparent Container).
8.	Source gNB to UE: HO Command (UE Container (NAS Container)).
9.	The UE tunes to access the target gNB and finishes the HO execution phase. 
10.	According to the mode switch indication in the NAS Container, the UE initiates multicast operation for change delivery method from individual to shared, e.g. initiates User Multicast Context Update / User Multicast Session Join procedure in solution 4 as described in clause 6.4. 
6.X.3	Impacts on services, entities and interfaces
RAN node:
1. (Source) Support correlating PTP radio resource information with PDU Session ID corresponding to a multicast session. 
2. (Source) May support replicating multicast data via shared delivery method and forwarding to target RAN node.
SMF:
1. Support including a NAS Container indicating mode switch in the N2 SM Info sent to the target RAN node. 
Editor's Note: This clause describes impacts to existing entities and interfaces.
END OF CHANGES
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