
3GPP TSG-RAN WG3 Meeting #114-e
R3-215149
E-meeting, 01 - 11 Nov 2021
Title: 
(TP to TS 38.300 BL CR) Mobility between MBS supporting and non-supporting nodes
Source: 
Huawei, CBN, China Unicom, China Telecom
Agenda item:
22.3.2
Document for:
other
1. Introduction
In this contribution, we further discuss the mobility between MBS supporting and non-supporting nodes, based on the progresses among groups, and provide the text proposal to TS 38.300 BL CR.
2. Background
During RAN3#110-e meeting, the following agreements were achieved:
	Agreements:

· For multicast, NR MBS shall provide means for minimization of data loss during mobility.

· For multicast, in order to allow the UE to detect loss of data or duplication of data, RAN3 shall continue discussing solutions to support alignment of PDCP SNs in between gNBs.
· RAN3 will work on concepts to enable coordinated assignment of PDCP SNs to MBS user data packets within a gNB and between gNBs (to be coordinated with RAN2 if needed). Details FFS.
· RAN3 to deprioritize any detailed study on mobility between MBS-supporting gNBs and non-MBS-supporting gNBs, with the exception of studying impacts on Session management, until SA2 clarifies requirements and achieves some basic agreements.


During RAN3#112-e meeting, the following working assumptions and agreements were achieved:
	Working assumptions:

· Standards shall provide means whereby the SMF knows when receiving a Path Switch Request when a target NG-RAN node does not support MBS and means for SMF to then switch from shared delivery to individual delivery.
· MBS support Indicator is included in Path Switch Request Transfer sent by an MBS supporting node to indicate support.
· Standards support both PDU session-level forwarding and DRB-level forwarding from MBS-supporting nodes to non-MBS supporting nodes.
Agreements:

· MBS traffic delivery resources will be set up at target side using the information provided in the associated PDU session resource context in HO Request (for both Xn and NG mobility)
· Standards support data forwarding to minimize data loss during handover from MBS-supporting nodes to non-MBS supporting nodes.
· If data forwarding is used from MBS-supporting nodes to non-MBS supporting nodes, the source NG-RAN node should include in forwarded packets the unicast (flow) QFI mapped from the received MBS (flow) QFI.


During RAN3#113-e meeting, the following agreements were achieved:
	Agreements:

· MBS support Indicator is included in Path Switch Request Transfer sent by an MBS supporting node to indicate support.

· Capture an editor’s note in BL CR 38.300: “whether other options for mobility from supporting to non-supporting nodes are specified to fulfil lossless data forwarding is FFS”.


3. Discussion
2.1 Mobility from MBS supporting node to non-supporting node
In this scenario, the source gNB supports MBS session while the target gNB doesn’t. 
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Figure 1. Mobility from an MBS supporting node to an MBS non-supporting node
In the handover between MBS supporting nodes, the Source gNB will send MBS related information to the Target gNB, e.g. by include MBS QoS Flow ID and Session ID in the PDU Session Resource To be Setup Item, and these information could be included regardless of whether the target gNB supports MBS or not. And if the Target gNB does not support MBS, the Handover Request ACK will not include MBS related information. 

Proposal 1: For mobility from MBS supporting node to non-supporting node, the source gNB gets knowledge of whether the target gNB supports MBS or not based on the presence or absence of MBS information in the HANDOVER REQUEST ACKNOWLEDGE message.
Besides, the source gNB can also know that the target gNB does not support MBS before the handover takes place, e.g. through history handover information or OAM configuration. This is beneficial as full configuration can be avoided and data loss can be minimized. For instance, a DRB can be established in the source gNB before or during the handover to minimize data loss and then legacy handover can be performed. How to guarantee lossless in the source by establishing a DRB is within RAN2 scope. 
Proposal 2: Send an LS to ask RAN2 whether and how to avoid full configuration if the source gNB knows in advance that the target gNB does not support MBS.
As already agreed in RAN3#112e meeting, during the mobility from a MBS supporting node to a non-supporting node, data forwarding is supported and the source NG-RAN node should include in forwarded packets the unicast (flow) QFI mapped from the received MBS (flow) QFI. Then another issue that needs to be solved is how the source gNB determines when to stop data forwarding. Based on the inputs from companies, there are several potential solutions:
Solution 1: the core network provides UE individual end marker in the shared NG-U tunnel to the source gNB. And then the source gNB forwards the end marker to the target gNB.
Solution 2: the core network provides UE individual end marker in the UE associated NG-U tunnels to the source gNB. And then the source gNB forwards the end marker to the target gNB.
Solution 3: the core network provides per UE end marker via control signalling.
Solution 4: source gNB stops data forwarding upon receiving the XnAP: UE CONTEXT RELEASE message from target gNB.
Solution 5: source gNB uses a timer or counter for packets to stop data forwarding.
Solution 6: source gNB uses a timer or counter for packets to stop data forwarding and send information to assist CN to decide the first packet to be delivered to the target gNB. 
For solution 1, as the per UE end marker will need to be provided from MB-UPF the gNB, the MB-UPF may not aware of the which gNB is the serving gNB of the UE, and there is also IP multicast scenario, the per UE end marker may be transmitted to all the gNBs providing the related MBS services, which is not expected. For solution 2, as the UE associated NG-U tunnels are established between the gNB and the UPF, it is hard to using the end marker received over the UE associated NG-U tunnel by the source gNB to understand which packet received from the shared NG-U tunnel is the last packet. For solution 3, it can overcome the drawbacks of solution 1 and solution 2. Both solution 4 and 5 are implementation solutions, which are workable although in solution 4, maybe more packets than necessary will be forwarded, and in solution 5, the source gNB needs to set a proper timer or counter for packets. For instance, the source gNB can decide to keep forwarding for 10 ms by implementation to forward 10 packets in all. Although solution 4 and 5 are simple, CN and source gNB may deliver duplicated packets to target gNB and duplicate detection is not possible as SN is independently assigned. If RAN3 thinks this is an issue, solution 3 and solution 6 can be considered.
Proposal 3: For mobility from MBS supporting node to non-supporting node,  it is up to the gNB implementation to stop the data forwarding, i.e. set a proper timer or counter for packets or stop data forwarding after receiving the XnAP: UE CONTEXT RELEASE, FFS for other solutions.
The call flow for mobility from MBS supporting node to non-supporting node is illustrated as below:
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Figure 2. Call flow for Mobility from MBS supporting node to non-supporting node
2.2 Mobility from MBS non-supporting node to supporting node
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Figure 2. Mobility from an MBS non-supporting node to an MBS supporting node 
In this scenario, the target gNB supports MBS session while the source doesn’t. So before handover, the session is a legacy unicast PDU Session from RAN node point of view. 
According to TS23.247：
· For Xn Handover, in the Path Switch Request message, the target NG-RAN node indicates whether it supports MBS to the SMF in the N2 SM information, and after successful handover, the SMF triggers modification of the PDU Session resources at NG-RAN by including the MBS related information in N2 SM Info, then the target should trigger the establishment of shared NG-U if not available yet. For NG Handover, the the SMF includes the MBS session related information in N2 SM Information and sends it to target NG-RAN. The target NG-RAN indicates its support of MBS to SMF in N2 SM information.
· For NG Handover, during handover preparation phase, the SMF includes the MBS session related information in N2 SM Information and sends it to target NG-RAN. The target NG-RAN indicates its support of MBS to SMF in N2 SM information.
From our understanding, in both Xn handover and NG handover, the data loss can be avoided via legacy data forwarding.  
Proposal 4: For mobility from MBS non-supporting node to supporting node, legacy data forwarding mechanism is used to avoid data loss.

4. Conclusion

In this contribution, we discussed the procedure of handover from MBS session to MBS session, and the following Conclusions are provided:

Proposal 1: For mobility from MBS supporting node to non-supporting node, the source gNB get knowledge of whether the target gNB support MBS or not based on the presence or absence of MBS information in the HANDOVER REQUEST ACKNOWLEDGE message.

Proposal 2: Send an LS to ask RAN2 whether and how to avoid full configuration if the source gNB knows in advance that the target gNB does not support MBS.
Proposal 3: For mobility from MBS supporting node to non-supporting node,  it is up to the gNB implementation to stop the data forwarding, i.e. set a proper timer or counter for packets or stop data forwarding after receiving the XnAP: UE CONTEXT RELEASE, FFS for other solutions.
Proposal 4: For mobility from MBS non-supporting node to supporting node, legacy data forwarding mechanism is used to avoid data loss.

With these proposals, it is proposed to capture the TP provided in section 5 into TS38.300 BL CR.
5. Reference

[1]. TS 23.247 Architectural enhancements for 5G multicast-broadcast services; Stage 2; (Release 17)
6. Text Proposal to TS 38.300 BL CR
16.x.5.3
Multicast Mobility from/to MBS supporting cell to/from MBS non-supporting cell

Mobility from MBS supporting cell to non-supporting cell
During an active multicast MBS session, at mobility from an MBS-supporting NG-RAN node to a non-MBS supporting NG-RAN node, the target NG-RAN node sets up PDU Session resources associated to the multicast MBS Session. The SMF infers from the absence of an ‘MBS-support“ indication in the Path Switch Request message (Xn handover) or Handover Request Acknowledge message (NG handover) that the 5GC has to switch to 5GC individual MBS traffic delivery for that UE as specified in TS 23.247 [x]. 

If data forwarding is applied the source NG-RAN node infers from the handover preparation response message that the target NG-RAN node does not support MBS and changes the QFI(s) in the forwarded packets to the associated unicast QFI(s) if respective mapping information is available. It is up to the source NG-RAN node implementation on when to stop data forwarding [FFS].
Editor’s Note: whether the source NG-RAN node may also learn before the handover preparation response message that the target NG-RAN node is non-MBS supporting is FFS. 

Editor’s Note: whether other options for mobility from supporting nodes to non-supporting nodes are specified to minimize data loss is FFS. 

Mobility from MBS non-supporting cell to supporting cell
For mobility from non-MBS supporting NG-RAN node to MBS-supporting NG-RAN node, the existing Xn/NG handover procedures apply. The 5GC infers from the presence of the ‘MBS-supporting“ indicator in the Path Switch Request message (Xn handover) or Handover Request Acknowledge message (NG handover) that PDU sessions resources associated with active multicast MBS session(s) can be switched from 5GC MBS individual traffic delivery to 5GC shared traffic delivery [details FFS]. Data forwarding is performed in the same way as defined in section 9.2.3.
_1688890175.bin

