
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG-RAN WG2 Meeting #117 electronic	R2-2202979
e-Meeting, 21st February – 03rd March 2022

                          
Source:        vivo
[bookmark: Title][bookmark: _GoBack]Title:          Loss-less Handover Procedure from MBS-supporting Node to non-MBS Supporting Node
[bookmark: Source]Agenda Item: 	8.1.5.1
[bookmark: DocumentFor]Document for:	Discussion and Decision
1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]In RAN2#116bis meeting, RAN2 had concluded the following agreements about multicast handover:
	RAN2 assumes both source and target cells supporting PTP RLC AM as baseline for supporting Multicast loss-less HO with data forwarding between MBS supporting cells
RAN2 agrees to support delta configuration in order to support Multicast loss-less HO with data forwarding between MBS supporting nodes.
RAN2 agrees that for HO from MBS-supporting node to non-MBS supporting node full configuration can be avoided by  providing only DRB configuration with no MRB configuration from source to target node.
RAN2 agrees using 2 step procedure for supporting loss-less HO from source cell not supporting MBS to target cell supporting MBS. 
Step 1: perform legacy DRB based loss-less HO (with delta configuration) , 
Step 2: after HO, target cell will reconfigure UE from DRB to MRB via RRC Reconfiguration procedure. 
FFS whether same mechanisms as for PTP RLC-AM loss-less HO can be applicable in case of source cell with PTM only configuration and target cell supporting PTP only or PTM + PTP configurations. (FFS may come for free). 
RAN2 assumes for MRB to DRB switch to avoid full configuration during loss-less HO from MBS supporting node to Non-MBS supporting node and inform RAN3 accordingly.
Solution 1 is assumed feasible (from procedure point of view): While the UE is still in source cell, source cell can reconfigure UE from MRB to DRB just before HO is initiated. 
Solution 2, FFS whether the reconfiguration can be done on the fly: Perform the switch from MRB to DRB during handover to support loss-less HO without full configuration. 
FFS whether to support optimization for either solution 1 or solution 2 or No optimization support to avoid full configuration during Multicast loss-less HO from MBS node to Non-MBS supporting node.



In this contribution, we will discuss the above second FFS issue and give our proposals.
2. Discussion
The above second FFS issue is how to avoid full configuration and achieve multicast lossless when HO from MBS-supporting node to non-MBS supporting node. From RAN2 perspective, for HO from MBS-supporting node to non-MBS supporting node full configuration can be avoided by providing only DRB configuration with no MRB configuration from source to target node. RAN2 assumes for MRB to DRB switch to avoid full configuration during loss-less HO from MBS supporting node to Non-MBS supporting node, it is feasible (from procedure point of view): while the UE is still in source cell, source cell can reconfigure UE from MRB to DRB just before HO is initiated.
Besides the above RAN2 assumption, there will be also some RAN3 and SA2 progress/efforts to achieve real loss-less HO procedure. In SA2’s spec of TS23.247 [2], user plane data transmission paths and tunnels have been shown as the following:
[image: ]
Figure 1: Schematic showing user plane data transmission
According to the above figure, there will be completely separate CN tunnels for DRB and MRB related to the multicast, i.e. the unicast tunnel and shared tunnel. In other words, for example, when the UE 2 is going to hand over from MBS-supporting gNB 1 to non-MBS supporting gNB 2, the UE 2 needs to be (re)configured/activated the corresponding DRB accompanied by MRB and also separate unicast tunnels for these DRBs from the shared MBS tunnels. 
Observation 1: There will be separate CN tunnels for the multicast related DRB and MRB, i.e. the unicast N3 tunnel and the shared N3 tunnel.

Furthermore, in RAN3 #114bis e meeting, RAN3 had agreed that:

Agreements:
RAN3 decided to minimize data loss and agreed on the solution to eliminate duplicates via using the same Core Network Sequence Numbers over both the unicast N3 tunnel and shared N3 tunnel for the multicast related handover from non-MBS supporting gNB to MBS supporting gNB.

In SA2’s reply LS [3], SA2 also confirms the feasibility of using the same CN SN over both unicast N3 tunnel and shared N3 tunnel for the multicast:

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.

Hence, although the above RAN3 agreements is applicable for the multicast related handover from non-MBS supporting gNB to MBS supporting gNB, we think it can be equally applicable for handover from MBS supporting gNB to non-MBS supporting gNB from the perspective of SA2 and RAN3, which is important for lossless when MRB is reconfigured to DRB for the multicast. 

Observation 2: RAN3 and SA2 decided to minimize data loss via using the same Core Network Sequence Numbers over both the unicast N3 tunnel and shared N3 tunnel for the multicast related handover between non-MBS supporting gNB and MBS supporting gNB.

Based on the above SA2 and RAN3 progress, RAN2 can assume that it is feasible to maintain common PDCP entity or continuous PDCP SN between MRB and DRB for the multicast service to achieve lossless handover from MBS-supporting node to non-MBS supporting node. The following figure gives an example of UE multicast handover from MRB in MBS-supporting gNB1 to DRB in non-MBS supporting gNB2.


Figure 2: UE multicast handover from MRB to DRB
In the last meeting, RAN2 assumes for MRB to DRB switch to avoid full configuration during loss-less HO from MBS supporting node to Non-MBS supporting node:
Solution 1 is assumed feasible (from procedure point of view): While the UE is still in source cell, source cell can reconfigure UE from MRB to DRB just before HO is initiated. 
Solution 2, FFS whether the reconfiguration can be done on the fly: Perform the switch from MRB to DRB during handover to support loss-less HO without full configuration.

In our understanding, solution 2 is also feasible and has obvious benefits for reconfiguration signaling delay and increasing HO success probability compared to solution 1. Potential UE behaviors will be:
· In source cell, UE will be configured with MRB and along with the DRB for the multicast, e.g. no activation or establishment for L2 entities of DRB and just storing DRB configuration and the binding relationship;
· When UE receives HO related reconfiguration message, i.e. only including DRB configuration or delta DRB configuration for the multicast from the non-MBS supporting target gNB, UE will perform the switch from MRB to DRB (i.e. absence of MRB means release) and use PDCP entity of MRB as the PDCP entity of the corresponding DRB, e.g. continuous PDCP SN;

Solution 1 relies on source cell reconfiguration from MRB to DRB just before HO is initiated, which is totally up to source cell implementation and no requirements for new UE behaviours. However, solution 1 needs several round trips of RRC procedure, e.g. measurement report, reconfiguration from MRB to DRB and HO related reconfiguration from the target cell. Signaling delay is very large and the probability of reconfiguration/HO failure is increased because of UE on the switch edge. Solution 2 avoids multiple reconfiguration procedures and has better HO performance. In solution 2, some new UE behaviours need to be specified. We think these specification efforts are acceptable compared to its benefits. 

Hence, we propose:
Proposal 1: RAN2 to confirm that it is feasible the reconfiguration can be done on the fly: perform the switch from MRB to DRB during handover to support loss-less HO without full configuration.
Proposal 2: The corresponding DRB configuration related to MRB will be sent to UE in advance in the source cell.
Proposal 3: Upon receiving HO signaling, UE performs the switch from MRB to DRB (i.e. absence of MRB means release) and use PDCP entity of MRB as the PDCP entity of the corresponding DRB, e.g. continuous PDCP SN .


3. Conclusion
Based on the above discussion, we observe and propose the following:
Observation 1: There will be separate CN tunnels for the multicast related DRB and MRB, i.e. the unicast N3 tunnel and the shared N3 tunnel.
Observation 2: RAN3 and SA2 decided to minimize data loss via using the same Core Network Sequence Numbers over both the unicast N3 tunnel and shared N3 tunnel for the multicast related handover between non-MBS supporting gNB and MBS supporting gNB.
Hence, we propose:
Proposal 1: RAN2 to confirm that it is feasible the reconfiguration can be done on the fly: perform the switch from MRB to DRB during handover to support loss-less HO without full configuration.
Proposal 2: The corresponding DRB configuration related to MRB will be sent to UE in advance in the source cell.
Proposal 3: Upon receiving HO signaling, UE performs the switch from MRB to DRB (i.e. absence of MRB means release) and use PDCP entity of MRB as the PDCP entity of the corresponding DRB, e.g. continuous PDCP SN .
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