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1 Introduction

In the RAN3#110e meeting, the below agreements were achieved for the Mobility Between MBS Supporting Nodes topic. 
· For multicast, NR MBS shall provide means for minimization of data loss during mobility

These means may be partly network deployment/implementation partly protocol support

· 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. 

· 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.

· The MBS configuration decided at target gNB is sent to the UE via the source gNB (details e.g. RRC container etc. pending RAN2 progress).

· 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.
In RAN2#112e meeting, the agreement for Service continuity

· R2 aim to support lossless handover for MBS-MBS mobility for service that requires this (TBD which detailed scenario but at least PTP-PTP)

· In order to support the lossless handover for 5G MBS services, at least DL PDCP SN synchronization and continuity between the source cell and the target cell should be guaranteed by the network side to realize. The design of specific approach to realize this can be involved with WG RAN3.

· From network side, the source gNB may forward the data to the target gNB and the target gNB will deliver the forwarding data. Meanwhile, the SN STATUS TRANSFER should be extended to cover the PDCP SN for MBS data; Then (TBD after or in parallel) the UE receives the MBS in the target cell by the target cell according to target configuration.

· From UE side, PDCP status report may be supported as well. 

So from the agreement made in RAN3 and RAN2, it is important to discuss the assignment of PDCP SN between gNBs and the corresponding issues.
2 Discussion
Based on the agreements, the DL PDCP SN should be synchronized assigned between source cell and target cell for lossless handover for MBS service. If the source cell and the target cell are located in different gNB, the gNB should coordinate the PDCP SN allocation. The coordination can be realized by referring to the same sequence number, i.e. the sequence number included in the packet sending from the MB-UPF to the gNBs. In the previous discussion, the sequence number could be one of the following:
1) Re-use the sequence number defined in GTP-U header
2) Define a new MBS container in the GTP-U container which containing MBS SN.
Sequence number in GTP-U header is an optional IE and its length is two bytes, as showed in the below figure 1. Existing PDCP SN size is 12 bits or 18 bits. The PDCP SN size is decided by the RAN and core network isn’t aware. So it is not possible to assign the PDCP SN equal to GTP-U SN value directly, unless a new PDCP SN size with 16 bits is defined for MBS data. Based on existing PDCP SN size, some mapping rule can be used to assign PDCP SN according to GTP-U SN value. 

Defining a new MBS container has the same issue, unless a fixed PDCP SN size is used for MBS data. Currently, there is no clear benefit to define a new MBS container. Re-using SN in GTP-u header seems sufficient. 
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Figure 1 GTP-U header
Proposal 1:
It is proposed the gNB assign PDCP SN referring to the received GTP-u SN.

Mapping GTP-SN to the PDCP SN and keeping PDCP SN alignment between different gNBs are new mechanism. It is not same as the traditional PDCP SN allocation method. So there are some issues need to be studied or confirmed. 
Issue 1：QoS flow to DRB mapping. 

Currently, the GPT-U SN is per GTU-U tunnel. There is one GTP-U tunnel per MBS session. According to 5G QoS framework, one session can have multiple QoS flows. The NG-RAN decides the mapping from QoS flow to DRB.  For MBS, the mapping form QoS flow to DRB should be same in different NG-RAN.  The simple way is to use one to one mapping from QoS flow to MRB, or map one MBS session to one MRB.
Proposal 2:
It is proposed to use 1-1 mapping between QoS flow to MRB, or 1-1 mapping between MBS session to MRB.

Issue 2：Start value for PDCP SN

In order to support lossless mobility, one method is different gNB assigns the same PDCP SN for the IP packet with the same GTP-U SN. Different gNB use the same mapping rule from GTP-U SN to DL PDCP SN. E.g. PDCP SN = 1 for the packet with GTP-U SN = 1. But a gNB may start to receive the MBS data after the session is started. i.e. upon the first MBS UE moves into this gNB. In this case, the GTP-U SN of the first packet received in the gNB is not start from 0. As showed in below figure, the first packet received by gNB2 is GTP-U SN = 4, the gNB2 should assign PDCP SN = 4 for this packet in order to use the synchronized PDCP SN with gNB1.

[image: image1.emf]1 2 3 4 5

1 2 3 4 5

4 5

4 5

gNB1

gNB2

GTP-U SN

PDCP SN

GTP-U SN

PDCP SN


Figure 2
Another method is the gNB assigns PDCP SN from GTU-U SN independently. In this method PDCP SN can be assigned from 0 even the gNB start to receive data after session begins. But this method introduces other impacts. Since different gNBs assign different DL PDCP SN for the same IP packet. There is a PDCP SN gap in different gNB for the same IP packet. This gap should be known in the gNB, in order support lossless mobility. The UE also need to know the PDCP SN gap in the source gNB and the target gNB, since the UE need to perform the re-ordering and transmit the packet to high layer in ascending order if receiving data from two gNBs.
Proposal 3:
It is proposed to study how to keep the synchronized PDCP SN assignment if a gNB joins the MBS data distribution after the session is started.
Issue 3：Packet loss in NG-U

The packet transmitted in NG-U could be lost. Even the possibility is not high, but firstly we need to confirm if packet loss in NG-U is a problem to solve. If there is data loss in NG-U, some packets are not received by the gNB, the mapping rule from GTP-U SN to PDCP SN in the gNB will be broken. Below three methods in figure 2 can be applied to overcome the data loss problem.
· gNB encodes a fake PDCP packet when the gNB is aware a packet is missing from NG-U. In this way the mapping rule is unchanged.

· gNB assigns discontinuous DL PDCP SN. For the lost packet, gNB will reserve the PDCP SN for the lost packet and use the next PDCP SN for the next received packet. From UE point of view, the received PDCP SN is not continuous.
· Each gNB assign PDCP SN continuously if there is packet loss in NG-U. When a packet is lost in NG-U, the gNB will assign the continuous PDCP SN to the next received GTP-U packet. From UE point of view, the received PDCP SN is continues. The mapping rule in this gNB is changed, and the mapping rule in this gNB is not synchronized with other gNBs.
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Figure 3
Each method has benefit and drawback. The drawback for method 1 is fake packets are transmitted in radio and radio resource utilization is not efficient. The drawback for method 2 is PDCP SN is not continuous in radio which may have impact to UE behaviour. The drawback for method 3 is the synchronized PDCP assignment is broken in gNBs. There may be other solutions. Before discussion for the solutions, firstly RAN3 needs to confirm if packet loss in NG-U should be studied.
Proposal 4:
It is proposed to confirm the data loss in NG-U is possible, and the solution is FFS.
3 Conclusion

RAN3 is requested to discuss and if possible agree on the following proposals:
Proposal 1:
It is proposed the gNB assign PDCP SN according to the received GTP-u SN.

Proposal 2:
It is proposed to use 1-1 mapping between QoS flow to MRB, or 1-1 mapping between MBS session to MRB.

Proposal 3:
It is proposed to study how to keep the synchronized PDCP SN assignment if a gNB joins the MBS data distribution after the session is started.
Proposal 4:
It is proposed to confirm the data loss in NG-U is possible, and the solution is FFS.
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