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1	Introduction
A Rel-17 Work Item on NR support of Multicast and Broadcast Services was agreed in RP-201038 [1] , and one of objectives is:
· Specify support for dynamic change of Broadcast/Multicast service delivery between multicast (PTM) and unicast (PTP) with service continuity for a given UE [RAN2, RAN3]
In RAN2#111e meeting dynamic switch between PTP and PTM was discussed and the following agreement was reached [2]:
· 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), in order delivery / duplicate handling, and it is FFS how it works at PTM PTP switch. 
In RAN2#113e meeting, regarding dynamic switch between PTP and PTM the following was agreed [3]:
· For the case that both PTM and PTP are RLC-UM, configuration with No L2 ARQ and with PDCP anchored PTM – PTP switching shall be supported (e.g. for services that would typically be configured with RLC UM for unicast).
In this paper, we discuss the details of dynamic switch between PTP and PTM of 5G MBS.
2	Discussion
For UEs receiving MBS traffic in the cell, there are three transmission modes considering the reliability requirement, radio resource usage efficiency:
· PTM only mode;
· PTP only mode;
· Both PTM and PTP (PTM for initial transmission or PTP for retransmission only).
For example, if only one UE is receiving an MBS traffic, it is not necessary to configure the UE receiving the MBS traffic in a PTM mode. It is beneficial that Network has the flexibility to configure a UE receiving MBS data via PTM only, PTP only or both by RRC signalling for one specific MBS bearer. The configuration should be conveyed in RRC signalling. During email discussion [Post113-e][054][MBS17]PTP_PTM dynamic switch and MRB type change [4], it was named as RRC based semi-static bearer change. The service continuity during the RRC based semi-static bearer change can be guaranteed by PDCP entity reestablishment procedure as in the legacy handover.
RRC based semi-static MBS bearer change should be supported and the lossless MBS bearer change can be guaranteed by legacy PDCP entity reestablishment procedure. 
In last RAN2 meeting, it was agreed that for the case that both PTM and PTP are RLC-UM, configuration with No L2 ARQ and with PDCP anchored PTM – PTP switching shall be supported. Regardless of the RLC mode, as MR-DC, it is natural to use a common PDCP layer for dynamic PTM and PTP switch. Based on this assumption, a model of protocol stack of Multicast Radio Bearer (MRB) is given in the Figure 1. An MRB includes two RLC Bearers: PTM RLC bearer and PTP RLC bearer. The definition of PTM RLC bearer and PTP RLC bearer are:
· PTM RLC bearer: RLC and MAC logical channel configuration of a MRB via PTM transmission.
· PTP RLC bearer: RLC and MAC logical channel configuration of an MRB via PTP transmission.
A common PDCP entity is associated with one RLC entity for PTM mode (PTM RLC Bearer) and one RLC entity for PTP mode (PTP RLC Bearer). From network side, a PTM/PTP switching function is needed, and the function resides between PDCP layer and RLC layer. 
To support dynamic MBS PTM-PTP switch, a Multicast Radio Bearer (MRB) is configured to UE, which includes a common PDCP layer associated with one RLC entity for PTM mode (PTM RLC Bearer) and/or one RLC entity for PTP mode (PTP RLC Bearer).


             
Figure 1. Model of protocol stack of an MRB (left: transmitting side; right: receiving side)
Since the UE should always monitor for C-RNTI in RRC_CONNECTED state, the deactivation of PTP leg may not be useful. The dynamic PTM-PTP switch can be achieved by activation and deactivation of PTM leg. There are two different solutions on PTM activation and deactivation depending on the transparence to UE:
· Option 1: UE always monitors both G-RNTI and C-RNTI for MRB traffic for both PTM and PTP. The activation and deactivation are implemented by gNB’s scheduling decision and transparent to UE.
· Option 2: Explicit PTM activation/deactivation are sent to UE. Upon receiving PTM deactivation/activation command, the UE shall stop/re-start monitoring the G-RNTI.
The main benefit of option 2 is that it can reduce the power consumption when PTM is deactivated, since the UE can avoid monitoring the G-RNTI, assuming C-RNTI and G-RNTI have different DRX operations. Since UE power saving is an important feature , the option 2 should be adopted. 
Explicit PTM activation/deactivation command should be supported for UE power saving.
Lossless switch between PTM and PTP should be supported e.g. for some services with high reliability requirement. For instance, at the beginning, the UE receives an MBS traffic via PTM leg. Due to radio link quality change, stricter QoS requirement and other conditions change e.g. the number of UE interested in or receiving the MBS traffic becomes smaller, the network may decide to deactivate PTM leg. 
When performing PTM->PTP switch, the UE need to send PDCP Status Reporting via PTP leg, and the network can retransmit the missing PDCP PDUs via PTP leg for lossless PTM-PTP switch. 
When performing PTP->PTM switch, the network should also make sure that there are no missing packets. Since the UE should always monitor C-RNTI, during PTM activation, the UE can still send PDCP Status Reporting to network via PTP leg and the missing packets can still be retransmitted over PTP leg. 
For dynamic PTM-PTP switch, in order to support loss-less, UE sends PDCP Status Report to network upon PTM activation/deactivation.
3	Conclusion
In this contribution, the issues on 5G MBS dynamic switch between PTP and PTM with service continuity are discussed. The following proposals are made:
1. RRC based semi-static MBS bearer change should be supported and the lossless MBS bearer change can be guaranteed by legacy PDCP entity reestablishment procedure. 
To support dynamic MBS PTM-PTP switch, a Multicast Radio Bearer (MRB) is configured to UE, which includes a common PDCP layer associated with one RLC entity for PTM mode (PTM RLC Bearer) and/or one RLC entity for PTP mode (PTP RLC Bearer).
Explicit PTM activation/deactivation command should be supported for UE power saving.
For dynamic PTM-PTP switch, in order to support loss-less, UE sends PDCP Status Report to network upon PTM activation/deactivation.
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