
3GPP TSG-RAN WG3 Meeting #114bis-e
R3-220704
E-meeting, 17-26 Jan 2022
Title: 
(Stage 2 TPs to TS 38.300, TS38.401 BL CRs) Mobility between MBS supporting nodes
Source: 
Huawei, CBN, China Unicom, China Telecom
Agenda item:
22.3.1
Document for:
other
1. Introduction
In this contribution, we discuss the mobility procedure between MBS supporting NG-RAN nodes, provides the TP to TS 38.300 BL CR and the TP to TS 38.401 BL CR. The XnAP TP is provided in [2].
2. Discussion
2.1 Overall procedure for handover between MBS supporting nodes
Previous RAN3 agreements:

Xn Handover Request and NG Handover Request message contain MBS context information for the UE.

MBS context information within the UE context shall contain all MBS multicast session information the UE has joined.
After the HO Request and before HO Request Ack is issued, UP resources establishment can be triggered if the Multicast session resources are not yet established in the target node.
As during MBS session establishment, the CN will provide the MBS Session information in PDU Session level information, and provide the mapped QoS flow and associated QoS Flow information via the SMF containers defined in NGAP, i.e. PDU Session Resource Modify Request Transfer IE and PDU Session Resource Setup Request Transfer IE. 
For NG Handover, as the PDU Session Resource Setup Request Transfer is provided in NGAP: HANDOVER REQUEST, the mapped QoS flow and associated QoS Flow information will be provided to the target NG-RAN node by default. For Xn Handover, the corresponding information should be provided from source NG-RAN node to the target NG-RAN node as well, it is straight forward to provide the mapped QoS flow and associated QoS Flow information in the PDU Session Resources To Be Setup List IE within the XnAP: HANDOVER REQUEST.

Proposal 1: Provide the MBS mapped QoS flow and associated QoS Flow information in the PDU Session Resources To Be Setup List IE within the XnAP: HANDOVER REQUEST.

A general procedure of MBS session to MBS session handover is shown as below (Xn based handover as an example):
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Figure 1: Xn based Handover of MBS session to MBS session
2.2 Data forwarding between MBS supporting nodes
With the agreement of PDCP SN synchronization between NG-RAN nodes with different CU-UPs, in the following, we will discuss if and how to support data forwarding during the handover between MBS supporting nodes.
· Scenario 1: The Source gNB has a faster progress than the Target gNB  
For this scenario, the UE has received a faster progress of the MBS from the source gNB. I.e., the SN of the latest packet delivered by the source gNB is larger than the ones which are being delivered by the target gNB for now. Therefore, actually no data forwarding is needed as UE will not miss any packet during handover. After handover, the UE will discard the duplicated packets with the same SN received from source and target gNBs. 

In this scenario, to avoid data forwarding, the source gNB has to tell the target gNB about the MBS progress in the source cell, and then the target gNB may decide to not provide data forwarding tunnel information accordingly, or the target gNB provides its MBS progress in the target cell, then the source gNB will be able to know that there is no need to do data forwarding. 

Note that the source gNB-CU-CP and the target gNB-CU-CP can get their MBS progress by reusing the existing E1AP gNB-CU-CP initiated Bearer Context Modification procedure.

Observation 1: If the Source gNB has a faster progress than the target gNB, to avoid unnecessary data forwarding, it is needed to exchange the MBS progress between the source gNB and the target gNB.
Observation 2: the source gNB-CU-CP and the target gNB-CU-CP can get their MBS progress by reusing the existing E1AP gNB-CU-CP initiated Bearer Context Modification procedure.
· Scenario 2: The Target gNB has a faster progress than the Source gNB
In this scenario, the PDCP SN of the latest packet delivered by the source gNB is smaller than the ones that are being delivered by the target gNB for now. I.e., there is a progress gap between the source gNB and the target gNB. In this case, the target gNB has to provide the packets of the progress gap to the UE, e.g. via P2P leg, and how can the target gNB get these packets? There are two alternatives:

· Alternative 1: the target gNB maintains a big buffer, which is large enough to store lots of packets for all the MBS sessions.

· Alternative 2: data forwarding from source gNB to the target gNB.

Considering that there are different neighbour gNBs around, and different load status in different cell, will lead to different progress for a MBS session in different gNB, especially considering that there could be big number of MBS sessions are ongoing in the same cell, the alternative 1 is not efficient and highly depends on implementation.

For alternative 2, using data forwarding to fill in the progress gap between the source gNB and the target gNB, the source gNB should know when to stop the data forwarding according to the progress gap, thus the target gNB needs to tell the source gNB about the MBS progress in the target, and then the source gNB wil be able to determine which packets needs to be forwarded.

Observation 3: if the Target gNB has a faster progress than the Source gNB, the progress gap can be filled by data forwarding from source gNB to the target gNB, or (not preferred) by setting big buffers at each gNB for all the ongoing MBS services. 
Observation 4: If the Target gNB has a faster progress than the Source gNB, to support data forwarding and stop data forwarding, it is needed to send the MBS progress of the target gNB to the source gNB.

· Scenario 3: The Target gNB has just started to provide the MBS sessions during/after the HO of this UE

In this scenario, this UE will be the first UE to receive these MBS sessions in the target gNB, therefore once the 5GC receives the Multicast Distribution Setup, the 5GC will start to provide the data of these MBS Session to this target gNB. There will be a progress gap from the source gNB and target gNB by default, which is similar to Scenario 2.

But there is a main difference with scenario 2 that the alternative 1 for scenario 2 does not work, as the target gNB is not able to buffer the data in advance, one way to provide the packets of the progress gap is data forwarding from source gNB to target gNB, another way is to setup shared NG-U between the target gNB and 5GC before sending HO Request ACK towards the source gNB, the latter one is not preferred due to the extra delay for the HO preparation.

Observation 4: If the Target gNB has just started to provide the MBS sessions during/after the HO of this UE, it is needed to use data forwarding to fill in the progress gap.
To summarize, in order to minimize data loss during mobility between MBS supporting nodes, it is proposed to specify the following aspects:

· Support data forwarding from source gNB to target gNB (for scenario 2 and scenario 3)
· Exchange MBS progress between source gNB and target gNB (for scenario 1, 2 and 3)

Note that it is also allowed for a gNB to buffer MBS data to avoid data forwarding, it is up to gNB implementation, Note that if the buffers are not big enough, the data forwarding is still unavoidable.

Proposal 2: Support MBS data forwarding from source gNB to target gNB.
On exchanging the MBS progress between source gNB and target gNB, the following issues need to be considered:

· How to provide Source gNB progress to Target gNB:

This could be achieved by adding the MBS progress information of the source gNB in the XnAP: HANDOVER REQUEST and NGAP: HANDOVR REQUIRED and HANDOVER REQUEST messages, or introducing new procedures over XnAP and NGAP. According to the previous discussion, there was a preference on including the source gNB progress in the HO Request message. 
· How to provide Target gNB progress to Source gNB:

This could be achieved by adding the MBS progress information of the target gNB in the XnAP: HANDOVER REQUEST ACKNOWLEDGE and NGAP: HANDOVR RERQUEST ACKNOWLEDGE and HANDOVER COMMAND messages, or introducing new procedures over XnAP and NGAP. According to the previous discussion, there was a preference on reusing the existing messages over XnAP and NGAP is simple and there is no need for new messages. 

And to be more precise, for Xn Handover, the MBS progress could be added as new IE in the XnAP: HANDOVER REQUEST message and HANDOVER REQUEST ACKNOWLEDGE message. For NG Handover, the MBS progress could be added as new IE in the NGAP: Source NG-RAN Node to Target NG-RAN Node Transparent Container IE and Target NG-RAN Node to Source NG-RAN Node Transparent Container IE.
Proposal 3: exchange MBS progress between source gNB and target gNB by existing Handover signalling over XnAP and NGAP.
· add a new MBS Progress related IE in the XnAP: HANDOVER REQUEST message and HANDOVER REQUEST ACKNOWLEDGE message.
· add a new MBS Progress related IE in the NGAP: Source NG-RAN Node to Target NG-RAN Node Transparent Container IE and Target NG-RAN Node to Source NG-RAN Node Transparent Container IE.

2.3 PTP transmission after handover
In sections above, solutions are discussed to minimize the data loss during MBS-to-MBS mobility, e.g. data forwarding. Besides, there are also proposals that the target gNB can buffer data from the beginning of the handover for the UE to minimize the data loss. One way or another, it is important to make sure the forwarded data or buffered data can be transmitted to the UE after handover via PTP leg. In this case, the switch decision between PTM and PTP cannot rely on DU as DU is not aware of the forwarded data or buffered data. Instead, in order to ensure PTP transmission is used for the forwarded data or buffered data, CU should make the decision and DU obeys. 
There are two ways for CU to notify DU that these packets has to be transmitted via PTP, one is establishing a dedicated F1 tunnel for PTP transmission and the other is introducing UE specific indication for PTP transmission in the packets delivered through the shared F1-U tunnel. Considering the overhead and specs effort, the first option is preferred. 

Proposal 4: During handover, for the buffered or the forwarded data, the target gNB-CU makes decision on using PTP transmission for MBS by delivering the packets through UE-dedicated F1 tunnels.
2.4 Session Activation/Deactivation status

In TS 34.247, the following statements can be found:
	7.2.3.6
Xn/N2 based handover for inactive MBS session
If the MBS session in "Inactive" state, comparing the handover procedure for the MBS session in "Active" state, the following additional procedures apply:

-
For Xn based handover, the information that MBS session is inactive is provided from the source RAN node towards the target RAN node.

-
For N2 based handover, the information that MBS session is inactive is provided from SMF towards the target RAN node.

-
For the MBS supporting NG-RAN node, the target NG-RAN establishes the shared tunnel with the MB-UPF as usual. However, as the MBS session is inactive state, the NG-RAN node will not allocate related radio resource.

-
After a handover to a not supporting MBS target RAN node, the SMF removes the associated QoS flow(s) information.

Editor's Notes: RAN confirmation is required.

NOTE: Whether the associated QoS Flow(s) are removed from UE, NG-RAN, or only resource in NG-RAN is removed is up to implementation.


From our view, these SA2 statement are quite straight forward, therefore we could like to feedback to SA2 to confirm these statement, and on the other hand, to support these statement, RAN3 need to include “inactive” state in XnAP HO Request, and in SMF container in NGAP HO Request.

Proposal 5: Introduce Inactive State Indication IE for each MBS session in PDU Session Resources To Be Setup List IE included in the XnAP: HANDOVER REQUEST, and in SMF container (PDU Session Resource Setup Request Transfer) in NGAP: HANDOVER REQUEST.
3. Conclusion

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

Proposal 1: Provide the MBS mapped QoS flow and associated QoS Flow information in the PDU Session Resources To Be Setup List IE within the XnAP: HANDOVER REQUEST.
Proposal 2: Support MBS data forwarding from source gNB to target gNB.
Proposal 3: exchange MBS progress between source gNB and target gNB by existing Handover signalling over XnAP and NGAP.

· add a new MBS Progress related IE in the XnAP: HANDOVER REQUEST message and HANDOVER REQUEST ACKNOWLEDGE message.

· add a new MBS Progress related IE in the NGAP: Source NG-RAN Node to Target NG-RAN Node Transparent Container IE and Target NG-RAN Node to Source NG-RAN Node Transparent Container IE.
Proposal 4: During handover, for the buffered or the forwarded data, the target gNB-CU makes decision on using PTP transmission for MBS by delivering the packets through UE-dedicated F1 tunnels.
Proposal 5: Introduce an Inactive State Indication IE for each MBS session in PDU Session Resources To Be Setup List IE included in the XnAP: HANDOVER REQUEST, and in SMF container (PDU Session Resource Setup Request Transfer) in NGAP: HANDOVER REQUEST.
The corresponding stage2 TPs to TS 38.300 BL CR and TS 38.401 BL CR are provided in section 5 and section 6.
The corresponding TP to TS TS38.423 BL CR is provided in [2].
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5. TP to TS 38.300 BL CR
16.x.5
Mobility

Editor’s Note: Mobility aspects to be covered here.

16.x.5.1
General

Mobility principles builds on existing functionality including functions described in section 9.2. 
16.x.5.2
Multicast Mobility from MBS supporting cell to MBS supporting cell

During handover preparation phase, the source NG-RAN node transfers to the target NG-RAN node in the UE context information about the MBS sessions the UE has joined. The MBS progress information is exchanged between source NG-RAN node and target NG-RAN node. Data forwarding may take place based on the exchanged MBS progress. For each Multicast session with ongoing user data transmission for which no MBS Session Resources exist at the target NG-RAN node, the target NG-RAN node triggers the setup of MBS user plane resources towards the 5GC.  In case the source NG-RAN node indicates that a Multicast Session is in inactive status, the target NG-RAN node may not allocate radio resources for the session.   

During handover execution, the MBS configuration decided at target NG-RAN node is sent to the UE via the source NG-RAN node within an RRC container (FFS) as specified in TS 38.331 [12].  
6. TP to TS 38.401 BL CR
7.x
Support for NR MBS
The Support of NR MBS in non-split gNB case is specified in TS 38.300 [2].

7.X.1
Support of dynamic PTP and PTM switching
NG-RAN supports dynamic switch between PTP and PTM for MBS as specified in TS 38.300 [2].

In case of split gNB architecture, for a split MRB bearer with common PDCP:
· upon receiving the MBS data from the gNB-CU via a shared F1-U tunnel, the gNB-DU makes decision of using PTP (RLC leg) or PTM (RLC leg).
· upon receiving the MBS data from the gNB-CU via UE dedicated F1-U Tunnel(s), the gNB-DU transmits the data to the UE by using PTP (RLC leg).
Editor’s note: The above paragraph would be re-visited after there is conclusion on flow control mechanism for shared F1-U tunnel.[image: image2.jpg])




