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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]. In RAN2#111e e-meeting, support for PTP and PTM transmission of shared delivery is confirmed as shown in the below box. 
	RAN2#111e agreements:
…
Confirm Will support PTM transmission in a cell. 
…
Confirm that We will, for multicast services introduce support for PTP and PTM transmission of shared traffic delivered by 5GC, at least for connected mode (this is not intended to exclude other cases)
…


RAN3 has made a working assumption that one or more QoS flows may be used within a single MBS session [2]. There was a discussion on definition of MRB in email reflector during RAN2 Post112-e email discussions (i.e. email discussions after R2-112-e meeting). 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, a channel structure for MBS packet transmission and mapping of MBS QoS flows to G-RNTIs.
Mapping of MBS QoS flows to G-RNTIs is related to the following agreements of RAN2-112e meeting.
	The function of mapping from QoS flows to MBS RBs in SDAP is needed for NR MBS. TBD whether any SDAP header is needed.
…
FFS for PTM if multiplexing/de-multiplexing of different logical channels are to be supported in MAC for NR MBS.



2.	Discussion
2.1. Overall architecture of MBS traffic delivery
There was a discussion on definition of MRB in email reflector during RAN2 Post112-e email discussions (i.e. email discussions after R2-112-e meeting). It was explained that 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 delivery method, PTP delivery method or a combination of PTM/PTP delivery method. It means that an MRB which is mapped to an MBS session is served by PTM delivery method, PTP delivery method or a combination of PTM/PTP delivery method as shown in below figure.



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. The MRB can be served by PTM delivery method, PTP delivery method or a combination of PTM/PTP delivery method.

When an MBS session has MBS QoS flow(s), MBS QoS flows within the MBS session can be mapped to different MRBs. It is aligned with the mapping rules of a PDU session and DRBs.

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
In 5G MBS, we assume that there are separate type of transport channels for PTM transmission, separate type of logical channels for PTM delivery method and separate type of radio bearers (i.e. MRBs) for MBS packet transmission as shown in the below figure.


Figure 3 New transport channels and logical channels for MBS packet transmission

2.2.1. PTM delivery method
For PTM delivery method, G-RNTI is assumed to be used. The transmission by PTM delivery method can be distinguished from transmissions masked with C-RNTI. So, MBS specific transport channel can be considered. On the other hand, DL-SCH transport channel can be considered to deliver MBS data packets in a similar manner with LTE SC-PTM [4]. We examine two options for transport channel for MBS: MBS specific transport channel and DL-SCH.
Option 1: 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.

Option 2: DL-SCH
When DL-SCH is considered, DL-SCH MAC PDU format is used for MBS as well. It is the same situation 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 part of eLCID for MBS or to share eLCID with MBS. 

Among the above-mentioned options. Option 1 looks more efficient in terms of MAC PDU header processing and header overhead.
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 2. 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 3. For PTP delivery method, MAC SDU of MBS data packet can be multiplexed with other MAC SDUs for DRBs.

2.1. Logical channel identification for MBS packet transmission
We discussed how to differentiate multiple MBS QoS flows in an MBS service which consists of multiple MBS QoS flows [5]. One or more MBS QoS flows may be used within a single MBS session as per RAN3 working assumption [2]. The function of MBS QoS flow to MRB mapping is also agreed in RAN2 [6]. It is expected that an MBS QoS flows may be mapped to different MRBs, an MBS QoS flow is mapped to only one MRB, and multiple MBS QoS flows within the same MBS session can be mapped to an MRB like the QoS flow to DRB mapping. It is also expected that an MRB is associated to only a single MBS session and multiple MRBs can be associated to an MBS session. These are well aligned with the QoS flow to DRB mapping. There may be multiple logical channels which are associated to MRBs within a single MBS session.
2.1.1. PTM delivery method and MBS QoS flow to G-RNTI mapping
An MBS session is identified by MBS session id (e.g. TMGI). In case of PTM delivery method, when a one-to-one mapping between MBS session id and G-RNTI is considered, LCID is required to identify logical channels associated to MRBs within a single MBS session. It means that multiplexing/de-multiplexing of different logical channel is required. On the other hand, MBS QoS flows to G-RNTIs mapping can be considered. For example, the same G-RNTI is allocated to a group of QoS flows which are mapped to the same MRB and the different G-RNTIs are allocated to MBS QoS flows which are mapped to different MRBs. It can be performed based on QoS flows to MRBs mapping.
Therefore, we consider two options to support multiple logical channels within a single MBS session.

Option 1: Mapping of MBS session id to G-RNTI and logical channel identification by LCID
In LTE SC-PTM, MBMS session is identified by TMGI and optionally MBMS session id, and a one-to-one mapping between TMGI and G-RNTI is considered. QoS flows are not defined for the QoS framework of LTE SC-PTM and QoS treatment was performed based an MBMS session. Therefore, there is no need for supporting multiple MBS logical channels within a single MBMS session and multiplexing/de-multiplexing of different MBS logical channels is not required in LTE SC-PTM.
However, in NR MBS MBS QoS flows to MRB mapping within a single MBS session is supported. When we assume that a one-to-one mapping between MBS session id and G-RNTI, multiple logical channels associated MRBs within the MBS session need to be identified by LCIDs. The logical channels are multiplexed in the same MAC PDU which are delivered over a transport channel identified by G-RNTI. In this option, multiplexing/de-multiplexing of different logical channel should be supported in MAC. 


Figure 1 Mapping of MBS session id to G-RNTI and logical channel identification by LCID

Option 2: Mapping of MBS flows to G-RNTIs and logical channel identification by G-RNTI
We assume that MBS QoS flows to G-RNTIs mapping is used. G-RNTIs are allocated to groups of MBS QoS flows which are mapped to MRBs. Multiple logical channels associated MRBs within a single MBS session can be identified by G-RNTIs. In this option, the logical channels need not to be multiplexed with each other in the same MAC PDU and multiplexing/de-multiplexing of different logical channel is not required.


Figure 2 Mapping of MBS flows to G-RNTIs and logical channel identification by G-RNTI

Option 2 supports different logical channels associated MRB within a single MBS session without multiplexing/de-multiplexing of different logical channels in MAC. It does not require an LCID field in MAC subheader. Additionally, it would be beneficial to QoS control, for example, it is possible to schedule packets from different MRBs with different MCS according to required reliability levels considering that they are delivered with different G-RNTIs.
It is expected that gNB can perform MBS QoS flow to G-RNTI mapping when MBS QoS flow to MBS mapping is performed.
Proposal 4. For PTM delivery method, MBS QoS flows to G-RNTIs mapping can be used. G-RNTIs are allocated to groups of MBS QoS flows which are mapped to MRBs.
Proposal 5. Logical channels for PTM delivery method are identified by G-RNTIs.
Proposal 6. Multiplexing/de-multiplexing of different logical channels is not supported in MAC for PTM delivery method.

2.1.2. PTP delivery method
For PTP delivery method, transmission of an MBS session and MBS QoS flow(s) over radio is performed on PDCCH for C-RNTI and DL-SCH MAC PDU is received. Logical channels for MRBs can be multiplexed in the same MAC PDU. Since C-RNTI is a UE-specific value and it is same for all logical channels in a UE, it provides no information for identifying logical channels for MRBs. Logical channels need to be identified by LCIDs like logical channels for DRBs.
Proposal 7. For PTP delivery method, C-RNTI is used for transmission of MBS QoS flows over radio. LCIDs are required to be used for identifying logical channels for MRBs.

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. 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 2. For PTM delivery method, RAN2 discusses whether to adopt MBS specific transport channel and MAC PDU format.
Proposal 3. For PTP delivery method, MAC SDU of MBS data packet can be multiplexed with other MAC SDUs for DRBs.
Proposal 4. For PTM delivery method, MBS QoS flows to G-RNTIs mapping can be used. G-RNTIs are allocated to groups of MBS QoS flows which are mapped to MRBs.
Proposal 5. Logical channels for PTM delivery method are identified by G-RNTIs.
Proposal 6. Multiplexing/de-multiplexing of different logical channels is not supported in MAC for PTM delivery method.
Proposal 7. For PTP delivery method, C-RNTI is used for transmission of MBS QoS flows over radio. LCIDs are required to be used for identifying logical channels for MRBs.
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