	
[bookmark: _Hlk70966980]3GPP TSG-RAN WG3 #114bis-e																				R3-220729
17-26 Jan 2022
Online
[bookmark: _GoBack]

Agenda Item:	22.3.2
Source:	ZTE
Title:	( Draft TP for BL CR for 38.300) Mobility between MBS Supporting and non-MBS Supporting Nodes
Document for:	Approval

1. Introduction
In the last RAN3 #114 e-meeting, we have deeply discussed mobility between MBS supporting node and non-MBS supporting nodes, then we have achieved the following progress.
	Supporting to non-supporting
WA: It is assumed that the source gNB is aware of the MBS support of the target gNB before the handover. The source gNB may also avoid full configuration at the non-supporting gNB. 
To be continued:
How source can avoid full configuration at the non supporting gNB
For when to stop data forwarding, agree to eliminate control plane solutions and continue working on user plane solutions.  
To be continued:
· User plane solutions to stop data forwarding
Non-supporting to Supporting
Agree to continue working on solutions avoiding duplicates during the switch from DRB to MRB.
To be continued:
whether packets for individual delivery can be sent over unicast N3 tunnel with the CN SN.



Additional, two LSs (i.e., R3-216195 to SA2 and R3-216222 to RAN2) have been agreed to other groups. Then, SA2 replied LS in S2-2109351 as below.
	SA2 thanks RAN3 for their LS and wants to provide feedback as requested by RAN3. RAN3 wrote:
During mobility from MBS non-supporting node to MBS supporting node, a legacy handover is performed followed by a switch from individual delivery to shared delivery. The latter switch means a bearer type change from DRB to MRB during which the target gNB could buffer the data received from the shared N3 tunnel in order to re-send them over the MRB RLC PTP leg of the UE to fill the gap. This solution however typically leads to duplicate packets for the UE.
One way for target gNB to eliminate duplicates would simply be if packets sent over the individual delivery unicast N3 could have the same CN SN (Sequence Number) than the same packet sent over the shared N3.
Another possibility would be to rely on the fact that the UP-transmission times on N3 and RAN internal interfaces between individual delivery and shared delivery are fairly aligned and the gap that would be induced is in practice related to the HO process itself only.
ACTION: 	RAN3 kindly ask SA2 whether the SA2 would be fine to accept the HO performance resulting from the 2nd option, otherwise, to comment on the 1st option.

SA2 believes that both options are feasible.




In this paper, we will discuss the left issues on the handover between MBS supporting node and non-MBS supporting node based on the previous RAN3 agreements and reply LS content from SA2. 
2. Discussion
1. 
2. 
2.1. Case 1: From non-MBS supporting to MBS supporting
Accordign to current progress, we provide the following figure 1.


Figure 1：Handover from non-MBS supporting to MBS supporting nodes
Observation 1: For handover from non-MBS supporting to MBS supporting nodes, three phases are included.
Phase 1: Legacy handover procedure includes legacy unicast data forwarding.
Phase 2: In target RAN node, after handover succefully, within a short period, both shared and individual N3 tunnels are activated simultaneously. Both DRB data and MRB data can be transmitted simultaneously (decided by RAN2).
Phase 3: In target RAN node, after DRB reconfigured to MRB successfully, individual N3 tunnel shall be de-activated.

2.2. Case 2: From MBS supporting to non-MBS supporting 
1. 
2. 
2.1. 
2.2. 
2.2.1. SubCase 2-1: Source awares of the MBS support of the Target before the handover


Figure 2：Handover from MBS supporting to MBS not supporting nodes (Case 2.1)
This sub-case is based on the WA RAN3 made in RAN3#114e:
WA: It is assumed that the source gNB is aware of the MBS support of the target gNB before the handover. The source gNB may also avoid full configuration at the non-supporting gNB. 
The handover procecure can be divided into two phases.
Phase 1: 
In the source RAN, MRB is reconfigured to DRB for the UE (i.e., bearr type change). Before handover initiation, the source RAN sends NGAP message to AMF, to indicate individual N3 tunnel re-activation. Then, the source RAN can receive MBS data through both the shared N3 tunnel and the unicast N3 tunnel. Then it re-orders the CN SNs from the two N3 tunnels. After all, the source RAN transits the MBS data to UE by DRB bearer.
Phase 2:
The UE handovers from source RAN to target RAN via legacy procedure and the legacy unicast data forwarding can be used. After that, the source RAN may initiate the shared N3 tunnel release procedure if necessary.
Proposal 1：If the source RAN is aware of the MBS support of the target RAN before the handover, firstly, the source RAN reconfigures the UE’s bearer from MRB to DRB before handover, and then, it initiates the legacy handover procedure.
Proposal 2：If the source RAN is aware of the MBS support of the target RAN before the handover, source RAN receives MBS data through both shared and individual N3 tunnels before handover. 
2.2.2. SubCase 2-2: Source unaware of the MBS support of the Target before the handover
As RAN3 have not finally endorsed that the source node awares of the MBS support of the target node before the handover. In this subclause, we’d like to briefly discuss the general handover procedure about the source node unawares of MBS support of the target node before handover (The target node does not support MBS.).  The call flow can be found below:


Figure 3：Handover from MBS supporting to MBS not supporting nodes (Case 2.2)
Step1: UE sends measurement reports to S-RAN and receives the MBS data via MRB, shared N3 tunnel.
Step2: Based on the received measurement reports, the S-RAN decides to trigger the handover procedure. A buffer is built in the S-RAN for the MBS HO purpose. Then the S-RAN buffers the CN SN1 MBS packet received from shared N3 tunnel.
Step3: S-RAN sends the Xn handover request message to the target node. The message contains MBS session information, associated mapped unicast session information, and the first buffered MBS packet information.
Step4: Because the T-RAN does not support MBS, it can only reply the MBS associated unicast session information in the Xn handover request ACK message. 
Step5: Based on the received Xn message which does not contain any MBS session related information, the S-RAN determines that the T-RAN does not support MBS. Hence, it initiates PDU session resource modify procedure and activates the MBS associated unicast N3 tunnel for MBS data transmission. 
Step6: 5GC (UPF) transmits MBS data via unicast N3 tunnel to the S-RAN. After this, the S-RAN can receive the MBS data via both unicast N3 tunnel and shared N3 tunnel. 
Step7: S-RAN buffers the first MBS data packet CN SN2 received from unicast N3 tunnel. Then it reorders the buffered data.  All the reordered packets between CN SN1 and CN SN2 should be forwarded to the T-RAN to keep the data loseless. At this time, the S-RAN can receive the MBS data from both 2 N3 tunnels.
Step8: T-RAN sends the NG path switch request message message to AMF. As it does not support MBS, there is no MBS Support Indicator inside the message.
Step9: AMF sends the NG path switch request ACK message and completes the handover.

Based on the description in both of two subclauses, the following observations can be concluded:
Observation 2:  MBS related handover can be performed if source node isn’t aware of the MBS support of the target node before handover.
Observation 3: The handover procedure for source awares of the MBS support of the target before handover is much succinct and clearer than the one for the source unawares of MBS support of the target before handover. 
There are only 2 more meetings for RAN3 to discuss the MBS procedure. The time budget is not available for RAN3 to further discuss both of these 2 cases in Rel-17. It is proposed for RAN3 to agree the previous WA and discuss the handover procedure based on the source node awares of the MBS support of the target node before handover in Rel-17. And the case in which source node is not awares of the MBS support of the target node before handover can be down prioritized to Rel-18.
Proposal 3: RAN3 shall agree that the source gNB is aware of the MBS support of the target gNB before the handover in Rel-17.
Proposal 4: Whether RAN3 need to support the case that source gNB is not aware of MBS capability of the target gNB before handover can be down prioriztied to Rel-18.
3. Conclusion
After the above analysis, we provide the following observations and proposals:
Observation 1: For handover from non-MBS supporting to MBS supporting nodes, three phases are included.
Proposal 1：If the source RAN is aware of the MBS support of the target RAN before the handover, firstly, the source RAN reconfigures the UE’s bearer from MRB to DRB before handover, and then, it initiates the legacy handover procedure.
Proposal 2：If the source RAN is aware of the MBS support of the target RAN before the handover, source RAN receives MBS data through both shared and individual N3 tunnels before handover. 
Observation 2:  MBS related handover can be performed if source node isn’t aware of the MBS support of the target node before handover.
Observation 3: The handover procedure for source awares of the MBS support of the target before handover is much succinct and clearer than the one for the source unawares of MBS support of the target before handover. 
Proposal 3: RAN3 shall agree that the source gNB is aware of the MBS support of the target gNB before the handover in Rel-17.
Proposal 4: Whether RAN3 need to support the case that source gNB is not aware of MBS capability of the target gNB before handover can be down prioriztied to Rel-18.
4. Annex A draft TP for TS 38.300
16.x.3	Session Management
---- Start of change----
16.x.3.3 Handover between non-MBS supporting gNB and MBS supporting gNB
MBS session can be continued after handover between non-MBS supporting gNB and MBS supporting gNB.
16.x.3.3.1 Handover from non-MBS supporting gNB to MBS supporting gNB
Legacy handover procedure will be performed as specificed in TS 38.331[X] when UE handovers from non-MBS supporting gNB to MBS supporting gNB.  If there is no existed shared N3 tunnel for this MBS session, the AMF will trigger the MBS procedures and establish a shared N3 tunnel for the MBS session as specificed in TS 38.413[x]. If the shared N3 tunnel has already been established in the target gNB before handover, the target gNB can receive the data from both unicast N3 tunnel and shared N3 tunnel for this MBS session. Then the target gNB shall release the unicast N3 tunnel as sepcificed in TS 38.413[x].

16.x.3.3.2 Handover from MBS supporting gNB to non-MBS supporting gNB
The source gNB is aware of the MBS support of the target gNB. If the target gNB does not support MBS, the source gNB shall establish the MBS associated unicast N3 tunnel for the MBS session and perform legacy handover procedure specified in clause 9.2.3 of this specification.
---- End of change----
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