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1 Introduction

RAN#88 in June approved a MBS WID [2]. As part of this WID, RAN3 will study the dynamic change of Broadcast/Multicast service delivery between multicast (PTM) and unicast (PTP) with service continuity for a given UE. In this contribution, the options for PTP and PTM switch performed in RAN are discussed. 
2 Discussion
Two scenarios may require the dynamic and reliable change between PTP and PTM. Firstly, it may be necessary to support unicast and multicast switch depending on the number of devices receiving a specific content, their location, and RAN considerations. Secondly, when a UE is receiving a multicast session, it may move across NG-RAN nodes and it is possible that the UE moves from a NG-RAN node that supports MBS to one that does not support MBS, or vice versa.
In LTE eMBMS, switch between unicast and multicast is controlled by the server based on the knowledge of user interests and user location. The switch decision is unknown for RAN
In the TR 23.757, SA2 proposed the key issues for R16 5G multicast-broadcast services, and one of them is reliable switching between unicast and broadcast delivery methods. How switching between unicast and broadcast delivery methods is performed in the 5GS while supporting service continuity is one of the aspects that will be studied [3].
However, the limitation of the switching in 5GS is that the signal overhead is high especially for future high connection density network and high mobility UEs. Apart from that, the use cases identified for the NR MBS requires low latency. Although, the enhancement has been down to reduce latency such as pre-configured PTP and PTM channel, the latency is still high to support time-critical applications. 

Compared with LTE, the RAN enhances the MBS transmission with various mechanisms such as PTP, HARQ in PTM etc, which makes the MBS reception is better than LTE. Thus, there is high possibility for NR RAN to control the transmission than LTE, thus the dynamic control for PTP and PTM within RAN is reasonable to provide efficient services to UE receiving the same multicast data in a cell.
Figure 1 shows an example of dynamic control PTP and PTM within RAN. RAN node determines the PTM or PTP based on the count of UEs who are interested in the same content, UE location, and other factors. After receiving the data from 5GC, the RAN nodes set up the bearer based on the decision. If PTP, the individual delivery would be performed, while for PTM, the shared delivery would be performed to delivery same content to several UEs.
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Figure 1: Dynamic Control PTP and PTM by RAN

Proposal 1: 
The options for dynamic control for PTP and PTM within RAN should not be restricted. 
For the switch between PTP and PTM within RAN, CU is one of the candidates to make the switch decision. One of the main factors for CU to be considered for the decision is the count of UE who are interested in the same content. For the switch from PTM to PTP, when UEs receiving the specific same content via multicast, CU gets the count of UEs interested in such content and find that it is below than the threshold, and then CU decide to switch PTM to PTP. However, the main challenge is how to count the UEs in idle mode and inactive mode, thus the related mechanism needs to be further designed. For the switch from PTP to PTM, if the decided NG data delivery is used, the CU can get the count based on the relationship between PTP bearer and MBS service (such as the mapping relationship between PDU session and MBS service ID). When the count for a specific MBS service is higher than the threshold, CU may decide to switch the delivery of such service from PTP to PTM. 

Proposal 2: 
CU to make decision of PTP and PTM switch should be considered.
After CU make decision, whether it is needed to notify the result to the CN, is related to the transmission method in the NG interface. If shared NG data delivery is used, one copy of data is shared for PTP and PTM. The NG-RAN needn’t notify the result to the CN. If both shared delivery for PTM and dedicated delivery for PTP are used in NG, the NG-RAN need to notify the decision to the CN, to trigger the data transmission on the correct path. 
3 Conclusion

RAN3 is requested to discuss and if possible agree on the following proposals:
Proposal 1: 
The options for dynamic control for PTP and PTM within RAN should not be restricted. 
Proposal 2: 
CU to make decision of PTP and PTM switch should be considered.
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