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1. Introduction
The work item “NR Multicast and Broadcast Services” [1] was agreed in RAN#88-e. This work item focuses on providing both the NR MBS solution for RRC_CONNECTED UEs and the NR MBS solution for RRC_IDLE/RRC_INACTIVE UEs. In the work item, a PTM bearer can be used to carry an MBS to a group of RRC_CONNECTE UEs or all UEs in the cell while a PTP bearer can be used to carry an MBS to a given RRC_CONNECTED UE. In the contribution, the protocol stack of the PTM/PTP bearer of an MBS is discussed and the related proposals are made. In detail, the following content is discussed.
(1) Protocol stack of a PTM bearer from gNB side
(2) Protocol stack of a PTP bearer from gNB side
(3) Protocol stack of a PTM/PTP bearer from UE side

2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Ref40865202]Protocol stack of a PTM bearer from gNB side
In NR MBS, an MBS can provide the same service types as a unicast service, Therefore, an MBS session can consist of more than one QOS flows. The protocol stack of a PTM bearer is shown in Figure 1.
In detail, one SDAP entity and K PDCP entities are allocated to an MBS, where the SDAP entity maps the QOS flows of an MBS session onto K RBs. The SDAP entity is connected with the k-th PDCP entity through the k-th RB. The SDAP entity and K PDCP entities are shared by all PTM bearers and all PTP bearers of the MBS.


[image: ]
Figure 1: protocol stack of a PTM bearer from gNB side
K RLC entities are allocated to a PTM bearer. The k-th RLC entity is upward connected with the k-th PDCP entity through the RLC channel and downward connected with the MAC layer through the k-th SC-MTCH, where SC-MTCH is a shared traffic channel for MBS. Each RLC entity takes UM or TM mode. When a RB carries the voice service, the RLC entity for this RB takes TM mode.
In order to identify an MBS over Uu, G-RNTI and SPS G-RNTI are allocated to the MBS. It’s suggested that the unitary G-RNTI and SPS G-RNTI are allocated to an MBS for the cells in the same gNB and the cells in the different gNBs.
The K RBs of the PTM bearer are classified into P-RBs and NP-RBs in the MAC layer, where each P-RB has the feature of transmitting periodically with the same fixed data amount in each period and the other RBs except the P-RBs are NP-RBs. The MAC layer allocates the SPS PDSCH resource to each P-RB while schedules all NP-RBs dynamically with these RBs multiplexed onto one DL-SCH. Each time the MAC layer schedules the NP-RBs of the PTM bearer, it allocates the PDSCH resource and the PDCCH resource to these NP-RBs, where the PDSCH resource is used to send the MAC PDU made up of the MAC SDUs of these NP-RBs and the PDCCH resource is used to send the scheduling information. 
In the PHY layer, the PDSCH for a P-RB is transmitted periodically with the SPS PDSCH resource, where each TB on the PDSCH consists of the MAC PDU from the P-RB and SPS G-RNTI is used in the bit scrambling of the PDSCH.
The PDSCH for all NP-RBs is transmitted with the allocated PDSCH resource, where G-RNTI is used in the bit scrambling of the PDSCH. The PDCCH for all NP-RBs is transmitted with the allocated PDCCH resource where the CRC of the PDCCH is scrambled with G-RNTI and the DCI format on the PDCCH is the scheduling information for the PDSCH.
When more than one PTM bearers are configured for an MBS, these PTM bearers have the same SDAP and PDCP configuration due to the fact that all PTM bearers of the MBS share the same SDPA entity and the same PDCP entities.
Similarly, these PTM bearers should have the same K groups of RLC parameters, where the k-th group of RLC parameter is used to configure the k-th RLC entity of each PTM bearer.
The PDSCH/PDCCH for a P-RB has many parameters. For simplicity, these PTM bearer can have the same PDSCH/PDCCH configuration for the same P-RB which means that the PDSCH/PDCCH for a P-RB of each PTM bearer has the same PDSCH/PDCCH parameters.
Similarly, the PTM bearers of an MBS can have the same PDSCH/PDCCH configuration for the NP-RBs which means that the PDSCH/PDCCH for the NR-RBs of each PTM bearer has the same PDSCH/PDCCH parameters.
Based on the above discussion, the following proposals are made.
Proposal 1: The unitary G-RNTI and SPS G-RNTI are allocated to an MBS to identify the MBS over Uu in the cells in the same gNB and in the cells in the different gNBs, where G-RNTI is used for the dynamic scheduling of the MBS and SPS G-RNTI is used for the SPS scheduling of the MBS.
Proposal 2: The PTM and PTP bearers of an MBS share the same SDAP entity and the same PDCP entities.
Proposal 3: The PTM bearers of an MBS have or support the same RLC configuration, which means that all PTM bearers have the same RLC parameters for the same RB. Each RLC entity of the PTM bearer takes UM or TM mode.
Proposal 4: SC-MTCH is used to carry the RLC PDUs of a RB of an MBS.
Proposal 5: The PTM bearers of an MBS have or support the same PDSCH/PDCCH configuration.

3. Protocol stack of a PTP bearer from gNB side
For a RRC_CONNECTED UE, if the PTP bearer is used to carry an MBS to the UE, gNB configures K RLC entities and K DTCHs for the PTP bearer. Each PTP bearer shares one SDPA entity and K PDCP entities with all other PTP bearers and all PTM bearers.
The MAY layer will allocate the SPS PDSCH resource for each P-RB of the PTP bearer. For the NP-RBs of the PTP bearer, if the PTP bearer and the unicast service of a RRC_CONNECTED UE are located on the different BWPs, the MAC layer will schedule the NP-RBs of the PTP bearer independently with the DTCHs of the NP-RBs multiplexed onto the same DL-SCH. Otherwise, the MAY layer will schedule the NP-RBs of the PTP bearer and the NP-RBs of the unicast service at the same time with the DTCHs of the NP-RBs of the PTP bearer and the DTCHS of the NP-RB of the unicast service multiplexed onto the same DL-SCH.
In order to save the memory, for the k-th RB of the MBS, the RLC entities connected with the k-th PDCP entity share the same RLC buffer which is used to store the PDCP PDUs. For simplicity, for an MBS, each PTP bearer has the same PDSCH/PDCCH configuration with each PTM bearer. Based on the above discussion, the following proposals are made.
Proposal 6: The PTP bearers have the same PDSCH/PDCCH configuration with the PTM bearers of an MBS.

4. Protocol stack of a PTM/PTP bearer from UE side
In order to receive an MBS, UE configures one SDAP entity and K PDCP entities for the MBS. If UE receives the MBS with a PTM bearer, UE configures K RLC entities and K SC-MTCHs. If UE receives the MBS with a PTP bearer, UE configures K RLC entities and K DTCHs. The PTM bearer and the PTP bearer share the above SDPA entity and PDCP entities.


5. Conclusion
Based on the discussion in the above sections, the following proposals are made and expected to be discussed.
Proposal 1: The unitary G-RNTI and SPS G-RNTI are allocated to an MBS to identify the MBS over Uu in the cells in the same gNB and in the cells in the different gNBs, where G-RNTI is used for the dynamic scheduling of the MBS and SPS G-RNTI is used for the SPS scheduling of the MBS.
Proposal 2: The PTM and PTP bearers of an MBS share the same SDAP entity and the same PDCP entities.
Proposal 3: The PTM bearers of an MBS have or support the same RLC configuration, which means that all PTM bearers have the same RLC parameters for the same RB. Each RLC entity of the PTM bearer takes UM or TM mode.
[bookmark: _GoBack]Proposal 4: SC-MTCH is used to carry the RLC PDUs of a RB of an MBS.
Proposal 5: The PTM bearers of an MBS have or support the same PDSCH/PDCCH configuration.
Proposal 6 The PTP bearers have the same PDSCH/PDCCH configuration with the PTM bearers of an MBS.
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