3GPP TSG-RAN WG3 Meeting #109e	R3-204921
[bookmark: _GoBack]Online, 17-28 August 2020

Agenda Item:	22.3.2
Source:	Lenovo, Motorola Mobility
Title: 	Mode Decision and Dynamic Switching between PTM and PTP 
Document for:	Discussion and Approval
1	Discussion
A Rel-17 Work Item on NR support of Multicast and Broadcast Services was agreed in RP-201038 , 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].
This contribution discusses how to support dynamic change of Broadcast/Multicast service delivery between multicast (PTM) and unicast (PTP) with service continuity.
2	Discussion
In order to support service continuity, a common sequence numbering function is needed between PTM and PTP. As MR-DC, it is natural to use a common PDCP layer for both PTM and PTP modes. Based on the assumption, the overview 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. 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. 


Figure 1. the overview of protocol stack of a Multicast Radio 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 2 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.  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 .



Figure 2. 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 3 the PTM and PTP switch function resides in the gNB-CU(-UP). And separate GTP-U tunnel is used for each PTM RLC bearer and PTP RLC bearers of different UEs. If the gNB-DU 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-DUs schedule the to the UE via PTM RLC bearer and PTP RLC bearer respectively.


Figure 3. 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 P2P mode for a single UE within gNB-DU and it is also beneficial to reduce the overhead and avoid unnecessary duplicated data transmission. 
PTM and PTP Switching function resides in gNB-DU to enable more dynamic 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 5G MBS radio bearer.
For PTM, there are two modes SC-PTM and MC-PTM. In SC-PTM mode, the gNB schedules the multicast traffic in a single cell via a cell specific G-RNTI. In the MC-PTM mode, the gNB schedules the multicast traffic among multiple cells using a same G-RNTI and radio resources among these cells. Because the gNB-CU have full information, for a single UE, the gNB-CU makes the decision on which modes is configured to the UE i.e. PTP mode only, SC-PTM mode only, MC-PTM mode only, or both PTP and SC-PTM/MC-PTM modes. 
For SC-PTM and MC-PTM, the multicast area should also be selected. It could be better the gNB-CU makes the decision on the multicast area.
It is up to the gNB-CU makes the decision on which modes is configured to the UE i.e. PTP mode only, SC-PTM mode only, MC-PTM mode only, or both PTP and SC-PTM/MC-PTM modes.
It is up to the gNB-CU makes the decision on the broadcast area of a 5G MBS session.
3	Conclusion
This contribution discusses how to support dynamic change of Broadcast/Multicast service delivery between multicast (PTM) and unicast (PTP) with service continuity. And we propose:
1. PTM and PTP Switching function resides in gNB-DU to enable more dynamic 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 5G MBS radio bearer.
It is up to the gNB-CU makes the decision on which modes is configured to the UE i.e. PTP mode only, SC-PTM mode only, MC-PTM mode only, or both PTP and SC-PTM/MC-PTM modes.
It is up to the gNB-CU makes the decision on the broadcast area of a 5G MBS session.
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