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1	Introduction
In RAN3#110e, the dynamic change between PTP and PTM for UE in RRC_CONNECTED was discussed and the following conclusions were made [1]:
· Restrict the terms PTP and PTM for RAN internal delivery decision for the various mode. Agreed that for broadcast only PTM is applicable and for Multicast both PTP and PTM are applicable; PTP and PTM definitions need to be further discussed
· PTP and PTM modes can be used simultaneously in the same cell.
· The PTP-PTM Switching function is only applicable for a multicast MBS Session and resides in NG-RAN node. It enables the NG-RAN node to decide for which UEs to use PTP or PTM (PTP, PTM to be defined with RAN2) for the MBS session.
· The NG-RAN node takes its decision based on information such as MBS Session QoS requirements, number of joined UEs, UE individual feedback on reception quality, and other criteria. The same QoS requirements apply regardless of the decision.
In this paper, we further discuss the remaining open issues on dynamic change between PTP and PTM:
· [bookmark: _Hlk55060265]Issue 1: In case of Disaggregated architecture: whether gNB-CU or gNB-DU makes the dynamic switch between PTP/PTM.
· Issue 2: whether a shared or individual F1-U tunnel is used PTP?
· Issue 3: Assisted information exchanged between gNB-CU and gNB-CU for PTM/PTP switch.
2	Discussion
If both PTP and PTM are configured to a UE, a dynamic switch between PTP and PTM may happen. According to discussion in RAN2 and RAN1, there are two types PTM and PTP switch: 
· Type#1: Dynamic PTM and PTP switch with a common PDCP entity; 
· Type#2: Dynamic PTM and PTP switch in HARQ under PTM RLC bearer.
Regarding the location of the PTM/PTP switching function, there may be two options:
Solution 1: PTM and PTP Switching in gNB-DU.
As shown in the Figure 1, the PTM and PTP switch function resides in the gNB-DU. A shared GTP-U tunnel is established between gNB-CU(-UP) and gNB-DU for data transmission of both PTM RLC bearer and PTP RLC bearers of UEs. The gNB-CU may transmit a PDCP PDU in the shared tunnel to the gNB-DU.  
In case of Type#1 switch, after receiving the PDCP PDU from the tunnel, the gNB-DU may duplicate the PDCP PDU into two PDCP PDUs and transmit one PDCP PDU to the PTM RLC bearer and one to the PTP RLC bearer if the gNB-DU decides both PTM and PTP modes are used for the UE .
In case of Type#2 switch, after receiving the PDCP PDU from the tunnel and delivered to the RLC bearer, gNB-DU can decide whether to unicast the packet in PTP mode (e.g. scrambled using C-RNTI) or to multicast the packet in PTM mode (e.g. scrambled using G-RNTI)


Figure 1. PTM and PTP Switching in gNB-DU with a shared GTP-U tunnel
Solution 2: PTM and PTP Switching in gNB-CU.
As shown in the Figure 2, the PTM and PTP switch function resides in the gNB-CU(-UP). 
In case of Type#1 switch, separate GTP-U tunnels are used for each PTM RLC bearer and PTP RLC bearer of different UEs. If the gNB-CU decides both PTM and PTP modes are used for the UE, the gNB-CU may duplicate the PDCP PDU into two PDCP PDUs and transmit one PDCP PDU over a separate GTP-U tunnel of PTM RLC bearer and one over a separate GTP-U tunnel of PTP RLC to the gNB-DU. When receiving the PDCP PDUs, the gNB-DU schedule the to the UE via PTM RLC bearer and PTP RLC bearer respectively.
In case of Type#2 switch, once gNB-CU decides either PTM or PTP modes to be used, it indicates explicitly to gNB-DU. gNB-DU will unicast the packet in PTP mode (e.g. scrambled using C-RNTI) or to multicast the packet in PTM mode (e.g. scrambled using G-RNTI) accordingly.


Figure 2. PTM and PTP Switching in gNB-CU with separate GTP-U tunnels
Since the gNB-DU controlling PTM and PTP switching is more efficient and can support more dynamic switching, it could be better to have PTM and PTP Switching in gNB-DU. A shared GTP-U tunnel enables the dynamic switch between PTM and PTP mode for a single UE within gNB-DU and it is also beneficial to reduce the overhead and avoid unnecessary duplicated data transmission. 
Dynamic PTM and PTP Switching function resides in gNB-DU to enable more efficient switching between PTM and PTP mode.
A shared GTP-U tunnel is used between gNB-CU/CU-UP and gNB-DU for both PTM and PTP modes corresponding to a MBS radio bearer.
In last meeting, it was agreed that the NG-RAN node takes its decision based on information such as MBS Session QoS requirements, number of joined UEs, UE individual feedback on reception quality, and other criteria. In case of gNB-DU decides the switch, it is still FFS that whether PDCP feedback should be provided to gNB-DU from gNB-CU. Since when gNB-CU receives PDCP status reporting from UE, the gNB-CU shall initialize the retransmission of the missing packets, then the gNB-DU is aware of it is a retransmitted packet. Then an explicit PDCP status report is not needed to be sent to the gNB-DU.
An explicit PDCP status report is not needed sent from gNB-CU from the gNB-DU. 
3	Conclusion
In this paper, we further discuss the remaining open issues on dynamic change between PTP and PTM:
· Issue 1: In case of Disaggregated architecture: whether gNB-CU or gNB-DU makes the dynamic switch between PTP/PTM.
· Issue 2: whether a shared or individual F1-U tunnel is used PTP?
· Issue 3: Assisted information exchanged between gNB-CU and gNB-CU for PTM/PTP switch.
The following proposals are proposed:
1. Dynamic PTM and PTP Switching function resides in gNB-DU to enable more efficient switching between PTM and PTP mode.
A shared GTP-U tunnel is used between gNB-CU/CU-UP and gNB-DU for both PTM and PTP modes corresponding to a MBS radio bearer.
An explicit PDCP status report is not needed sent from gNB-CU from the gNB-DU. 
A corresponding TP to TS 38.401 is provided in the annex.
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Annex: TP to TS 38.401 on PTP and PTM switching 

X.X.1	Support of PTP and PTM switching
NG-RAN supports dynamic switch between PTP and PTM for MBS as specified in TS 38.300 [].
In case of split gNB architecture, the gNB-DU makes the decision on using PTP or PTM over the radio for the MBS radio bearer. The PTP and PTM uses a shared F1-U GTP tunnel.
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