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1.	Introduction
This document discusses overall architecture of MBS traffic delivery. MBS traffic delivery method has been discussed from 5G CN perspective and RAN perspective in [1]. RAN3 has made a working assumption that one or more QoS flows may be used within a single MBS session [2]. RAN1 has also clarified terms of PTM transmission and PTP transmission [3]. Based on those discussions, this document presents our understanding on overall architecture of MBS traffic delivery.

2.	Discussion
2.1. Overall architecture of MBS traffic delivery
An MRB is a radio bearer (RB) which is mapped to an MBS session. On the other hand, a DRB is a RB which is mapped to a PDU session. An MBS session is used for MBS traffic delivery that is known as 5GC Shared MBS traffic delivery method. PDU session also can be used for MBS traffic delivery that is called as 5GC Individual traffic delivery method [1]. In the case of 5GC Shared MBS traffic delivery method, a RAN node can deliver MBS packets over radio by PTM transmission, PTP transmission or a combination of PTM/PTP transmission. It means that an MRB which is mapped to an MBS session is served by PTM transmission, PTP transmission or a combination of PTM/PTP transmission. The figure below shows overall architecture of MBS traffic delivery where an MBS session is served by a combination of PTM/PTP transmission.


Figure 1 Overall architecture of MBS traffic delivery
Proposal 1. Confirm that, in the case of 5GC Shared traffic delivery, an MRB is associated to an MBS session.
Proposal 2. Confirm that the MRB can be served by PTM delivery method, PTP delivery method or a combination of PTM/PTP delivery method.

2.2. Channel structure and MAC PDU format
In LTE SC-PTM, DL-SCH transport channel is used to deliver SC-PTM packets. SC-MTCH and SC-MCCH logical channels are defined to transfer SC-PTM packets.


Figure 2 In LTE, mapping of transport channels to logical channels

2.2.1. PTM delivery method
In 5G MBS, channel structures for PTM transmission are discussed. It is considered that MTCH is mapped to the DL-SCH [4]. On the other hand, since G-RNTI is assumed to be used for PTM transmission, the transmission by PTM delivery method can be distinguished from transmissions masked with C-RNTI. So, separate type of transport channels for PTM transmission for MBS packet transmission can be considered as shown in the below figure.


Figure 3 Options of transport channels and logical channels for MBS packet transmission
We examine two options for transport channel for MBS: DL-SCH and MBS specific transport channel.
Option 1: DL-SCH
When DL-SCH is considered, DL-SCH MAC PDU format is used for MBS as well. It is the same with LTE SC-PTM. 
a) DL-SCH MAC PDU can be used in the same manner with LTE SC-PTM. An LCID is used to indicate MAC SDU for MBS data (e.g. in LTE SC-PTM, LCID:11001 is used for indicating SC-MTCH). Logical channel identification can be performed using G-RNTI.
b) There may be multiple logical channels within a single G-RNTI. To support it, the MAC subheader of MAC SDU for MBS data can be extended to have another field indicating the corresponding logical channel along with G-RNTI.
c) eLCIDs for DL-SCH are defined in 5G. It can be considered to reserve a part of eLCID for MBS or to share eLCID with MBS. 

Option 2: MBS specific transport channel
When MBS specific transport channel is considered, a separate MAC PDU format or a separate LCID pool can be used. MAC PDU format can be designed to minimize header overhead. Particularly when logical channels can be identified by G-RNTI, LCID values for MBS data traffic channels are not necessary and LCID field can be removed from the MAC PDU header format. 
Among the above-mentioned options, option 2 has some potential benefits such as compact header format. On the other hand, option 1 can be supported by the existing transport channel structure. 
Observation 1. For PTM delivery method, it is possible to adopt MBS specific transport channel and to optimize MAC PDU format only for MBS transmission.
Proposal 3. For PTM delivery method, RAN2 discusses whether to adopt MBS specific transport channel and MAC PDU format.

2.2.2. PTP delivery method
For PTP delivery method, transmission of an MBS session over radio is performed on PDCCH for C-RNTI and DL-SCH MAC PDU is received.
a) DL-SCH MAC PDU can be used in the same manner with LTE SC-PTM. An LCID is used to indicate MAC SDU for MBS data (e.g. in LTE SC-PTM, LCID:11001 is used for indicating SC-MTCH). However, since G-RNTI is not used in PTP delivery method it is additionally required to obtain G-RNTI information of the received MBS data to identify the corresponding logical channel and MBS Session. The MAC subheader for MAC SDU of MBS data may have another filed containing G-RNTI.
b) eLCIDs for DL-SCH are defined in 5G. It can be considered to reserve part of eLCID for MBS or to share eLCID with MBS.

In addition, for PTP delivery method there is no difference in transmission of MBS MAC SDU with other MAC SDUs for DRBs. Those MBS MAC SDUs can be distinguished from DRB MAC SDUs using LCID. There is no issue in multiplexing MBS MAC SDU with other MAC SDUs whose corresponding PDCCH transmission is addressed to C-RNTI.
Proposal 4. For PTP delivery method, MAC SDU of MBS data packet can be multiplexed with other MAC SDUs for DRBs.

2.3. User plane structure for multicast radio bearer
We assumes that MRB architecture has a PDCP entity which can be configured with both PTM leg and PTP leg as shown in the below figure. Two RLC entities are associated to a PDCP entity. One is for a PTM leg. The other is for a PTP leg. The RLC entity for the PTM leg is configured with UM mode. The RLC entity for the PTP leg can be configured with either UM mode or AM mode. We think that when for a given UE it’s hard to meet the required service quality via PTM delivery method in a poor channel condition or in a mobility situation, the MRB can be switched to PTP delivery method to satisfy the required service quality. If L2 retransmission for PTM is required, the PDCP entity can provide uplink feedback and retransmission by using the PTP leg.


Figure 1 MRB architecture for improving reliability of PTM delivery method
The PTP leg can be considered as a supplementary leg for UL feedback and retransmission. The supplementary PTP leg provides uplink path for UL feedback. The RLC entity for the PTM leg is configured with UM mode. We assume that PTM delivery method provides unidirectional transmission from gNB to UE only. Use of G-RNTI and RLC UM mode is well-aligned with unidirectional transmission of PTM delivery method. On the other hand, the RLC entity for the PTP leg can be configured with either UM mode or AM mode.
The PDCP entity can detects which packets are lost on the PTM leg and send uplink feedback of packet losses via the PTP leg. Although uplink path for uplink feedback transmission is not be provided in PTM leg, it is possible to send uplink feedback related to the PTM leg via the uplink path of the corresponding PTP leg. Retransmission can be performed, based on UL feedback, via PTM leg or PTP leg.
Proposal 5. A PDCP entity can detect packet loss of the PTM leg and send uplink feedback of the packet loss information via the PTP leg.
We think that the existing PDCP status report can be considered for uplink feedback of the packet loss. A timer based trigger of PDCP status report can be used and the UE can determine whether to send the PDCP status report or not when no missing packet is included in the PDCP status report. 
Proposal 6. For PTM transmission, a timer-based trigger of PDCP status report is introduced.
Proposal 7. For PTM transmission, UE can determine whether to send the PDCP status report or not when no missing packet is included in the PDCP status report.
Regarding reliability during dynamic switching, since the PTM leg doesn’t support AM RLC, the lossless transmission cannot be guaranteed for PDU that is transmitted via PTM leg. Therefore, the PDU loss can happen before the transmission mode is switched to PTP leg from PTM leg, or after the switching from PTP leg to PTM leg. Some companies have proposed to use PTP leg in this case to re-transmit the PDU that UE failed to receive via PTM leg. 
However, the PDU transmitted via PTM leg can be missed even when the transmission mode is not switched. Though the PDU loss happens during the dynamic switching, it is purely and simply due to the lossy properties of the PTM leg, not because of the switching. Therefore if the PTM leg needs to be compensated by the PTP leg, this should be handled as a reliability enhancement for universal PTM transmission, not for switching case only.
Proposal 8.	If PDU that UE failed to receive via PTM leg needs to be re-transmitted via PTP leg, this issue should be treated as a reliability enhancement for universal PTM transmission, not for dynamic switching only.

3.	Conclusion
In this contribution, we have discussed overall architecture of MBS traffic delivery and a channel structure for MBS packet transmission.
Proposal 1. Confirm that, in the case of 5GC Shared traffic delivery, an MRB is associated to an MBS session. 
Proposal 2. Confirm that the MRB can be served by PTM delivery method, PTP delivery method or a combination of PTM/PTP delivery method.
Observation 1. For PTM delivery method, it is possible to adopt MBS specific transport channel and to optimize MAC PDU format only for MBS transmission.
Proposal 3. For PTM delivery method, RAN2 discusses whether to adopt MBS specific transport channel and MAC PDU format.
Proposal 4. For PTP delivery method, MAC SDU of MBS data packet can be multiplexed with other MAC SDUs for DRBs.
Proposal 5. A PDCP entity can detect packet loss of the PTM leg and send uplink feedback of the packet loss information via the PTP leg.
Proposal 6. For PTM transmission, a timer-based trigger of PDCP status report is introduced.
Proposal 7. For PTM transmission, UE can determine whether to send the PDCP status report or not when no missing packet is included in the PDCP status report.
Proposal 8.	If PDU that UE failed to receive via PTM leg needs to be re-transmitted via PTP leg, this issue should be treated as a reliability enhancement for universal PTM transmission, not for dynamic switching only.
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