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1. Introduction

RAN2 has been discussing the scenario and solution of PTP to PTM switching for a few meetings. From RAN2 perspective, PTM to PTP switch can be used by the following two scenarios:
a) Reliability enhancement

When the reliability can’t be ensured by PTM, the network can re-configure the UE from PTM mode to PTP mode. It is FFS in RAN2 wither the PTM leg should be de-activated. 
b) Lossless UE mobility

When the UE needs to handover to a neighbour cell, in order to ensure the lossless UE mobility, the UE PTM MBS service should be re-configured to PTP before the handover is performed. 
This paper discusses what the CU/DU should do during the transaction of PTM to PTP.  
2. Discussion

At RAN3#113 meeting the following was agreed: 
WA: For the RAN2 agreed split MRB bearer with a common PDCP: the decision of using PTP (RLC leg) or PTM (RLC leg) is made by the gNB-DU

In the current RAN2/3 concept the DU does not notify the CU about the DUs (PTP/PTM) decision.
Before we have a clear overview regarding how CU/DU signaling are introduced to work out the PTM to PTP switch, we should have a clear procedure regarding:
a) Who triggers PTM to PTP switch?

b) Who takes decision of PTM to PTP switch?
c) What signaling should be sent to UE?

d) What signaling should be sent between CU and DU?
· Who triggers PTM to PTP switch?

From UE point of view, in PTM mode, UE is configured with a RLC UM entity for the reception of multicast transmission. In case UE moves to the edge of a MBS service cell, or a coverage blackhole, the reliability of UE plummets, caused by unacknowledged mode of RLC UM. Thus, in order to enhance the reliability, UE should be able to notify and request the network to configure a PTP leg for the UE. 
Proposal 1: UE notifies and requests the network to trigger a switchover from PTM to PTP in case the reliability can’t be satisfied. 
In addition, in the mobility scenario, the serving CU is responsible to make handover decision. In order to ensure the lossless handover, the CU should switch PTM to PTP, so that the data forwarding can be done as a unicast bearer. 

Furthermore, in case the CU make decision to switch PTM to PTP for a specific UE based on the measurement report from the UE, from which the CU doesn’t think the signal strength can guarantee the reliability of PTM in accordance with the poor measurement report. 
At last, the CU may switch off the PTM service in the cell level granularity, subsequently all UE PTM bearers will be switched to PTP bearers. In this case, CU should be able to trigger the PTM to PTP switch.
Proposal 2: CU triggers a switchover from PTM to PTP in case of mobility, individual UE reliability enhancement and PTM shut off in a cell. 
· Who takes decision of PTM to PTP switch?

It is obvious that RRC signaling should be provided to switch from PTM to PTP. Regardless how the trigger is from UE, DU, or CU itself, all these triggers are executed by CU. 
Proposal 3: CU makes decision of PTM to PTP switch and send RRC message to UE to re-configure the MRB for the UE. 
· What signaling should be sent to UE?

· What signaling should be sent between CU and DU?
In RAN2 agreement, a MRB can be configured with a PTP leg, PTM leg, or both. These RLC entities are anchored with a common PDCP entity. In accordance with the previous RAN3 WA, with split bearer, DU determines whether to use PTP or PTM for transmission, and DU unnecessarily informs CU about the decision, as the selection of PTP or PTM can be dynamical. 
On the other hand, up to the DU implementation, e.g., L1 measurement, the RLC re-transmission rate, DU knows whether PTM or PTP is the most efficient way to this specific UE if this UE is configured with split MRB. So, if DU figures out PTP or PTM can be de-activated for the radio efficiency perspective, DU should be able to notify and request the preference of deactivation/activation to CU. Upon reception of PTM/PTP de-activation/activation assistance message from the DU, CU makes decision whether to de-activate/activate PTM/PTM for the MRB. If CU accepted the request of assistance information from DU, CU will send RRCReconfiguration to UE to reconfigure the MRB. 
Proposal 4: DU can send the assistance message of deactivation/activation of PTM/PTP leg to CU.

Proposal 5: It is up to the CU to decide whether to re-configure the MRB of UE by activating/de-activating PTM/PTP leg. If CU decides to re-configure the MRB, RRCReconfiguration message will be sent to UE. 
· Cell level PTM switch off
In Rel_17, RAN2 had a conclusion that only RRC_CONNECTED UEs are supported for the reception of multicast. And in Rel_18 MBS enhancement, it is motivated that RRC_IDLE UE will be supported for the reception of multicast. So, if the PTM is switched off in the cell, the RRC_IDLE UE must be notified for the compatibility perspective. 
In LTE MBMS, there is a counting mechanism providing the number of UEs who are interested in the MBMS service to MCE. In NR MBS, as only RRC_CONNECTED UE are supported for the MBS service, the AMF knows how many UEs are interested in the MBS service. Therefore, the AMF can make the right decision whether to switch off PTM given the number of UE who is interested in the specific MBS service. If AMF decides to switch off PTM in a cell, it will send paging message to the UE to activate the PTP leg. 
Proposal 6: AMF sends Paging message to the UEs who are interested in the switched off multicast MBS services. 

Upon reception of the paging message from the network, UE should know which MBS session is switched off, so, the paging message should include the MBS session information (TMGI, MBS session ID), and the switch off indication, by which the UEs who are interested in this MBS session deactivate the PTM leg, and the gNB will configure a PTP leg for UE. 
Proposal 7: the paging message for the turnoff of the PTM should include the MBS session list and switch off indication. 
3. Conclusion

In this contribution, we discussed the scenarios of PTM to PTP switch, how the CU and DU should interact to each other, and the signaling between CU and DU, UE and NG-RAN. We have the following proposals and observations hereby:

Proposal 1: UE notifies and requests the network to trigger a switchover from PTM to PTP in case the reliability can’t be satisfied. 
Proposal 2: CU triggers a switchover from PTM to PTP in case of mobility, individual UE reliability enhancement and PTM shut off in a cell. 
Proposal 3: CU makes decision of PTM to PTP switch, and send RRC message to UE to re-configure the MRB for the UE. 

Proposal 4: DU can send the assistance message of deactivation/activation of PTM/PTP leg to CU.

Proposal 5: It is up to the CU to decide whether to re-configure the MRB of UE by activating/de-activating PTM/PTP leg. If CU decides to re-configure the MRB, RRCReconfiguration message will be sent to UE. 
Proposal 6: AMF sends Paging message to the UEs who are interested in the switched off multicast MBS services. 

Proposal 7: the paging message for the turnoff of the PTM should include the MBS session list and switch off indication. 
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