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1 Introduction
In the last meeting [1], some issues about dynamic PTM PTP switch of MBS services was discussed. And the agreements are in the following:

· For a UE, gNB dynamically decides whether to deliver multicast data by PTM or PTP (Shared delivery)
· FFS which layer(s) handles reliability (in general), inorder delivery / duplicate handling, and it is FFS how it works at PTM PTP switch. 
In this contribution, we will discuss the details of dynamic PTM PTP switch.
2 Discussion
· Dynamic PTM PTP switch architecture: 
In the email discussion [2], majority companies prefer at least PDCP acting as the anchor for PTP and PTM dynamic switch. We will discuss the related issues about the PTM PTP switch anchor architecture in gNB side and UE side.
There are two options for the PDCP entity design for the PDCP acting as the anchor. One is common PDCP where the common PDCP is used for the PTM transmission and PTP transmission of all UEs which are interested in receiving this MBS service. The other option is separate PDCP for the PTM and PTP, where some co-ordinations are needed between these two PDCP entities. Some analysis is provide from the transmitting side and receiving side of PDCP respectively.
The transmitting side of PDCP may have the following functions: maintenance of PDCP SNs, RoHC, PDCP retransmission, timer based SDU discard, routing and duplication. Considering the security function for the different UEs and the different transmission status of PTP legs, it is more appropriate to apply separate PDCP than common PDCP. Furthermore, if the data forwarding is introduced for the lossless handover, more specification modifications will be introduced for the common PDCP. In the separate PDCP option, the PDCP transmission status and PDCP SDUs need to be synchronized between these two PDCP entities.
The receiving side of PDCP may have the following functions: RoHC, PDCP feedback, Reordering and in-order delivery. Considering the reordering function where it will collect the packets from two legs, it is more appropriate to apply common PDCP than separate PDCP. Just like the DAPS, the UE can combine the data from PTM and PTP in one PDCP entity. Little specification impact will be introduced in this option as the DAPS design can be reused in some degree.
As depicted in the figure1, for the MBS service, separate PDCP is in transmitting side while common PDCP is in receiving side.
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Figure 1 PDCP architecture for PTM PTP switch
Proposal 1：For PTM and PTP transmission of one MBS traffic, separate PDCPs are in gNB while common PDCP is in UE.
The bearer configurations including the common PDCP configurations in UE can be configured and updated by gNB via RRC signaling. While for the dynamic PTM PTP switch command, the MAC CE or DCI will be used to perform the switch fast. 
Proposal 2:  gNB can send dynamic PTM PTP switch command to UE via MAC CE or DCI. 
· Service continuity of dynamic PTM PTP switch
When the gNB decides to perform the PTM PTP switch, there will be some packets in the air whether the old leg is configured with RLC AM or RLC UM mode. If the UE switches to the target mode immediately upon the receiving switch command, the data loss will occur in the old leg. As depicted in the figure2, the packets in yellow will be lost in this scenario.
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Figure 2 Packets in the air during switching
In order to guarantee service continuity during the dynamic PTM PTP switch, some solutions will be discussed. One possible way is that the UE may continue receiving the data from the old leg after it starts to receive the data from the new leg. Then the loss of data due to the dynamic PTM PTP switch can avoided. But when to stop receiving the data from old leg is a new problem. One possible solution is to introduce a timer, i.e. the timer will start when the switch command is received in UE and the UE will stop receiving the data from the old leg when the timer expires.
Proposal 3:  UE can receive the specific MBS service via PTM and PTP simultaneously.
Proposal 4:  A new timer can be introduced for the stop of simultaneous reception of PTM and PTP.
Another possible solution is reporting the PDCP PDU reception status from two legs. In this solution, the UE will continue receiving the data from old leg till the gap between the data transmissions in two leg is filled or the UE received a same PDCP PDU from two legs if reordering function is configured in PDCP. Then the UE can stop the receiving the data from the old leg. The UE can also send a PDCP PDU reception status report to gNB to terminate data transmission in the old leg if the old leg is a PTP leg. Furthermore, the gNB can indicate the UE to stop receiving data from the old leg.
Proposal 5:  UE can report the reception status to gNB for the termination of transmission in the old leg.

Proposal 6:  gNB can indicate UE to stop receiving data from the old leg.
3 Conclusion

In this contribution, we discuss the issues on mobility for MBS. In particular, we have the following proposals:
Proposal 1：For PTM and PTP transmission of one MBS traffic, separate PDCPs are in gNB while common PDCP is in UE.
Proposal 2:  gNB can send dynamic PTM PTP switch command to UE via MAC CE or DCI. 
Proposal 3:  UE can receive the specific MBS service via PTM and PTP simultaneously.
Proposal 4:  A new timer can be introduced for the stop of simultaneous reception of PTM and PTP.
Proposal 5:  UE can report the reception status to gNB for the termination of transmission in the old leg.

Proposal 6:  gNB can indicate UE to stop receiving data from the old leg.
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