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1	Introduction
In RAN3#110e, it was agreed that [1]:
· Use a shared F1-U tunnel for PTM transmission of an MBS radio bearer for an MBS Session.
Based on the agreements, this contribution discusses the potential impacts on NR User Plane Protocol.
2	Discussion
As specified in TS 38.425 [2], the NR user plane protocol is used to convey control information related to the user data flow management of data radio bearers. Each NR user plane protocol instance is associated to one data radio bearer only. There is one NR user plane instance per GTP-U tunnel. When a GTP-U tunnel is set up, a new NR user plane instance is set up.
Observation 1: One NR user plane instance is per GTP tunnel and is associated to one data radio bearer only.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]At least for PTM transmission, a shared F1-U GTP-U tunnel is used, wherein the shared F1-U GTP-U tunnel is used for multiple UEs who belong to a same multicast group. However, some control information in the existing user plane protocol is for per individual UE while some control information is common for the shared F1-U tunnel. For example, the provision of NR user plane specific sequence number information and data lost feedback should be common for the shared tunnel F1-U. While the delivery status information as the highest NR PDCP PDU sequence number successfully delivered in sequence may be for per individual UE, considering that there may be per individual UE HARQ retransmission in lower layer. For the common control information, it can be carried by the shared GTP-U tunnel. However, the existing user plane protocol is not able to provide per individual UE control information over the shared GTP-U tunnel.
Observation 2: The current user plane protocol is not able to provide per individual UE control information over the shared GTP-U tunnel.
There are two potential solutions:
Solution 1: Using a dedicated GTP-U tunnel for the per individual UE control information.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In this solution, a dedicated GTP-U tunnel for carrying the per individual UE control information is established per UE and the dedicated GTP-U tunnel is associated with the shared GTP-U tunnel. The gNB-CU sends MBS user data (PDCP PDU) and DL USER DATA user plane frame to gNB-DU over the shared GTP-U tunnel at least for PTM transmission. The gNB-DU sends the DL DATA DELIVERY STATUS user plane frame including the per individual UE control information to the gNB-CU over the dedicated tunnel. The dedicated tunnel may be the same as the tunnel for PTP transmission if any.
Solution 2: Using the shared GTP-U tunnel for the per individual UE control information
In this solution, the per individual UE control information is carried by the shared GTP-U tunnel. In order the gNB-CU to identify the UEs, a UE index is needed in the user plane frame. For example, the gNB-CU sends MBS user data (PDCP PDU) and DL USER DATA user plane frame to gNB-DU over the shared GTP-U tunnel at least for PTM transmission. The gNB-DU sends the DL DATA DELIVERY STATUS user plane frame including the per individual UE control information with a UE index to the gNB-CU over the shared tunnel. With the UE index, the gNB-CU can identify the UE and performs retransmission for via PTP for the UE.
RAN3 to discuss the potential user plane protocol enhancements, e.g. on how to carry per individual UE control information, in case of a shared tunnel is used between gNB-CU and gNB-DU.
RAN3 to discuss the necessary update on the TS 38.425 for NR MBS.
3	Conclusion
In this contribution, we discuss the potential impacts on NR User Plane Protocol due to MBS shared tunnel between gNB-CU and gNB-DU and propose:
Observation 1: One NR user plane instance is per GTP tunnel and is associated to one data radio bearer only.
Observation 2: The current user plane protocol is not able to provide per individual UE control information over the shared GTP-U tunnel.
1. RAN3 to discuss the potential user plane protocol enhancements, e.g. on how to carry per individual UE control information, in case of a shared tunnel is used between gNB-CU and gNB-DU.
RAN3 to discuss the necessary update on the TS 38.425 for NR MBS.
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