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Abstract of the contribution: Update handover from legacy to enhanced RAN node for solution #29. 
1	Introduction
This paper proposes clarification on handover from legacy to enhanced RAN node for solution #29.
[bookmark: _GoBack]During Xn HO from legacy to enhanced RAN node, the target gNB can alternatively request CN for checking whether the target gNB is in the MB session UE is interesting in, and, if not, adding into the MB session parallel with sending out the Handover Request ACK during handover preparation phase. The target gNB can determine to request CN according to the indication from source gNB (e.g. QFI in a specific range for MBS is received).
2	Proposal
It is proposed to approve following changes.
* * * * First change * * * * 
[bookmark: _Toc43297603][bookmark: _Toc43733300][bookmark: _Toc50193063][bookmark: _Toc50467208][bookmark: _Toc50711030][bookmark: _Toc519004414]6.29.2.3	Xn based individual to shared switch
The following Figure 6.29.2.3-1 illustrates the Xn based procedure of delivery method change from "individual" to "shared" due to UE mobility and source gNB may be legacy. The SMF and UPF serve the unicast PDU Sessions are not shown in the figure. The UE is receiving the multicast session data transmitted by the source gNB using PDU Session.




Figure 6.29.2.3-1: Xn based individual to shared switch
NOTE 1:	As an option, the PDU Session serves the MBS Sessions can use specified QoS information for MBS Sessions, e.g. a range of QFI are reserved for MBS.
1.	UE to source gNB: Measurement Report ().
2.	Source gNB to target gNB (enhanced): Xn Handover Request (PDU Session related information, [TMGIs]).
	As an option, the PDU Session related information indicates which QoS flow is used for MBS Session.
	If the source gNB is enhanced, TMGIs and associated <QFI, QoS profile> are included too.
3.	Target gNB (enhanced) to source gNB: Xn Handover Response (Handover Command (Multicast Resource Info)).
	The target gNB reserves multicast resources if multicast information (e.g. the <QFI, QoS profile>, or the TMGIs and associated <QFI, QoS profile>) received from the source gNB, e.g. reserves resources for PTP method. If TMGIs received, the Multicast Resource Info includes the TMGIs.
	As another alternative, the target gNB sends N2 message to the AMF including the UE ID and may include TMGIs in order to add the target gNB into the corresponding multicast sessions, e.g. uses step 2-9 of "User Multicast Session Join via AN" as described in solution 4. The target gNB reserves radio resources for the TMGIs according to the response from 5GC.
4.	Source gNB to UE: Handover Command (Multicast Resource Info)
5.	If Multicast Resource Info does not include any multicast radio resource information TMGI, the UE sends Handover Confirm to the target gNB as well as sends NAS multicast session join message with interest TMGIs to the AMF, e.g. piggy-back with the Handover Confirm.
NOTE 2:	As an option, if not defining a range of QFI for MBS, when source gNB is legacy, the target gNB cannot know whether the UE is involved in MBS sessions. In this case, the target gNB indicates a Multicast Indication in the Handover Command to the UE, and if UE is involved in MBS sessions, the UE initiates session join along with the Handover Confirm.
6.	Target gNB (enhanced) to AMF: Path Switch ().
7.	The AMF may send PDU Session ID to (MB-)SMF for delivery method selection if step 3b and 3c are not performed. In case of shared delivery method is selected, the (MB-)SMF instructs the (MB-)UPF to reserve resources for the shared CN tunnel and stops forwarding multicast traffic via the PDU Session, e.g. uses step 3-15 of "User Multicast Session Join via AN" as described in solution 4.
	The AMF also continues the Path Switch procedure for PDU Sessions.
[bookmark: _Toc50711031][bookmark: _Toc43297604][bookmark: _Toc43733301][bookmark: _Toc50193064][bookmark: _Toc50467209]The (MB-)UPF stops forwarding the multicast traffic and sends end-mark via the PDU Session after the shared CN tunnel is established. 
6.29.2.4	N2 based individual to shared switch
The following Figure 6.29.2.4-1 illustrates the N2 based procedure of delivery method change from "individual" to "shared" due to UE mobility when source gNB may be legacy. The SMF and UPF serve the unicast PDU Sessions are not shown in the figure. The UE is receiving the multicast session data transmitted by the source gNB using PDU Session.


Figure 6.29.2.4-1: N2 based individual to shared switch
1.	The UE to source gNB: Measurement Report ().
2.	Source gNB to AMF: N2 Handover Required ().
3.	The AMF sends the PDU Session ID to the (MB-)SMF. The PDU Session for unicast fallback serves multicast traffic, hence the PDU Session for unicast fallback is associated with some MBS sessions. The (MB-)SMF knows the association according to the UE context. The (MB-)SMF determines the delivery method based on whether the target gNB has already joined into the MBS sessions UE is interesting and the multicast capability of the target gNB. The (MB-)SMF sends a N2 MB Info to the target gNB, e.g. uses step 3-10 of "User Multicast Session Join via AN" as described in solution 4. If shared delivery method is selected, the (MB-)SMF includes the TMGIs UE is interesting, associated QoS profile, and the PDU Session ID for unicast fallback to the target gNB. If N2 MB Info does not include any TMGI (individual delivery method selected), then normal N2 handover procedure is continued.
4.	The AMF to target gNB (enhanced): N2 Handover Request (N2 MB Info (List of <interest TMGI/MBS Session ID, QoS profile>, SMF IDs)).
5.	Target gNB (enhanced) to AMF: N2 Handover Response (Transparent Container (HO Command (Multicast Radio Transmission Resource Info)), N2 MB Info (Shared DL Tunnel Info, SMF IDs).
	The target gNB reserves multicast radio resources according to the received N2 MB Info. Besides the PDU Session radio transmission resource information, the target gNB also includes Multicast Radio Transmission Resource Info in the Transparent Container. The Multicast Radio Transmission Resource Info may indicate PTP or PTM will be used by the target gNB.
6.	The AMF forwards the N2 MB Info received from target gNB to the (MB-)SMF according the SMF ID received in step 5. The (MB-)SMF and (MB-)UPF reserve shared tunnel transmission resources according to the received Shared DL Tunnel Info, e.g. uses 13-15 of "User Multicast Session Join via AN" as described in solution 4.
7.	AMF to source gNB: N2 Handover Command (Transparent Container).
8.	Source gNB to UE: HO Command (Multicast Radio Transmission Resource Info).
9.	UE to target gNB (enhanced): Handover Confirm ().
10.	Target gNB (enhanced) to AMF: N2 Handover Complete ().
11.	The AMF continues the N2 Handover Execution procedure for all PDU Sessions.
* * * * End of changes * * * *
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