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1. Introduction
[bookmark: OLE_LINK3]The work item “NR Multicast and Broadcast Services” [1] was agreed in RAN#88-e to provide MBS in a cell. In the past RAN2 meetings, two delivery modes were defined to provide MBS in a cell. Delivery mode 1 is used to provide an MBS session with both the PTM bearer and the PTP bearer while delivery mode 2 is used to provide an MBS session with only the PTM bearer. In the contribution, the scheduling for two delivery modes are discussed with the focuses on the following topics and the related proposals are suggested.
(1) [bookmark: OLE_LINK9][bookmark: OLE_LINK10]Dynamical scheduling for delivery mode 1
(2) Dynamical scheduling for delivery mode 2
(3) SPS scheduling
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Ref40865202]
2 Dynamical scheduling for delivery mode 1
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]For an MBS session with delivery mode 1, both the PTM bearer and the PTP bearer are configured for a UE receiving the MBS session in RRC_CONNECTED. In order to save the power consumption in UE, the DRX mode for the MBS session is configured. The UE uses the DRX mode to monitor the PTM bearer of the MBS session. Because the PTP bearer uses DTCH to carry the data of each RB of the MBS session, therefore the unitary DRX mode for the PTP bearer and the unicast bearers of the UE is configured. The UE uses the unitary DRX mode to monitor the PTP bearer and the unicast bearers. Use the UE specific DRX mode to represent the unitary DRX mode. The DRX mode for the MBS session and the UE specific DRX mode are configured independently.
[bookmark: OLE_LINK6][bookmark: OLE_LINK11]During the MBS session transmission, the UE receiving the MBS session may move to another cell. Therefore, the number of the UEs receiving the MBS session in the current cell may change dynamically. When only one UE is receiving the MBS session in the current cell or only several UEs are receiving the MBS session in the current cell, there may be no need to use the PTM bearer to send the MBS session. Therefore the PTM bearer can be deactivated. The PTM bearer deactivation command can be sent with MAC CE or DCI format. During the activation of the PTM bearer, the DRX mode for the MBS session can be updated with MAC CE or DCI format. In detail, MAC CE can be sent with the group common PDSCH while DCI format can be sent with the group common PDCCH, where the group common PDSCH/PDCCH is scrambled with G-RNTI, and G-RNTI is used to identify the MBS session over Uu. If the PTM bearer is re-activated, the PTM bearer reactivation command can be sent to the UE through MAC CE or DCI format where MAC CE is sent using UE specific PDSCH while DCI format is sent using the UE specific PDCCH.
[bookmark: OLE_LINK12][bookmark: OLE_LINK17][bookmark: OLE_LINK18]The DRX mode for an MBS session with delivery mode 1 can be designed with the DRX mode for the unicast session as the baseline. Because an MBS session has no uplink transmission, the UL related parameters in the DRX mode for the unicast session are not needed in the DRX mode for an MBS session. In detail, the DRX mode for an MBS session with delivery mode 1 consists of the following parameters.
[bookmark: OLE_LINK23]-	drx-onDurationTimer: the duration at the beginning of a DRX cycle;
-	drx-SlotOffset: the delay before starting the drx-onDurationTimer;
-	drx-InactivityTimer: the duration after the PDCCH occasion in which a PDCCH indicates a new DL transmission for the MBS session;
-	drx-RetransmissionTimerDL (per DL HARQ process for the PTM bearer of the MBS session): the maximum duration until a DL retransmission is received;
-	drx-LongCycleStartOffset: the Long DRX cycle and drx-StartOffset which defines the subframe where the Long and Short DRX cycle starts;
-	drx-ShortCycle (optional): the Short DRX cycle;
-	drx-ShortCycleTimer (optional): the duration the UE shall follow the Short DRX cycle;
-	drx-HARQ-RTT-TimerDL (per DL HARQ process for the PTM bearer of the MBS session): the minimum duration before a DL assignment for HARQ retransmission is expected by UE;
[bookmark: OLE_LINK13]Based on the above discussion, the following proposals are suggested.
[bookmark: OLE_LINK20]Proposal 1: The PTM bearer can be deactivated.
[bookmark: OLE_LINK8]Proposal 2: The PTM bearer deactivation command can be sent with MAC CE or DCI format.
Proposal 3: The DRX mode for an MBS session can be updated with MAC CE or DCI format during the PTM bearer activation.
Proposal 4: For the proposals 2 and 3, MAC CE can be sent with the group common PDSCH while DCI format can be sent with the group common PDCCH, where the group common PDSCH/PDCCH is scrambled with G-RNTI and G-RNTI is used to identify the MBS session over Uu.
Proposal 5: The PTM bearer reactivation command can be sent to the UE through MAC CE or DCI format where MAC CE is sent using UE specific PDSCH while DCI format is sent using the UE specific PDCCH, the UE specific PDSCH/PDCCH is scrambled with C-RNTI, and C-RNTI is used to identify the UE over Uu.
[bookmark: OLE_LINK19]Proposal 6: The DRX mode for an MBS session with delivery mode 1 consists of the parameters listed above.
3 Dynamical scheduling for delivery mode 2
For an MBS session with delivery mode 2, a PTM bearer is configured. In order to save the power consumption in UE, the DRX mode for the MBS session is configured. UE uses the DRX mode to monitor the PTM bearer of the MBS session. The DRX mode for the MBS session is independent from the UE specific DRX mode. 
The DRX mode for an MBS session with delivery mode 2 can be designed with the DRX mode for the unicast session as the baseline. Because delivery mode 2 has no uplink transmission and no HARQ-ACK feedback, the UL related parameters and the HARQ-ACK feedback related parameters in the DRX mode for the unicast session are not needed in the DRX mode for an MBS session with delivery mode 2. In detail, the DRX mode for an MBS session with delivery mode 2 consists of the following parameters.

[bookmark: OLE_LINK24]-	drx-onDurationTimer: the duration at the beginning of a DRX cycle;
-	drx-SlotOffset: the delay before starting the drx-onDurationTimer;
-	drx-InactivityTimer: the duration after the PDCCH occasion in which a PDCCH indicates a new DL transmission for the MBS session;
-	drx-LongCycleStartOffset: the Long DRX cycle and drx-StartOffset which defines the subframe where the Long and Short DRX cycle starts;
-	drx-ShortCycle (optional): the Short DRX cycle;
-	drx-ShortCycleTimer (optional): the duration the UE shall follow the Short DRX cycle;
Based on the above discussion, the following proposal is suggested.
[bookmark: OLE_LINK21]Proposal 7: The DRX mode for an MBS session with delivery mode 2 consists of the parameters listed above.

4 SPS scheduling
For an MBS session with more than one SPS RBs, the SPS resource for each SPS RB can be configured independently. But if some SPS RBs have the same scheduling period and are not delay sensitive, these SPS RBs can use the same DL-SCH, which means the MTCHs of these SPS RBs can be multiplexed onto one DL-SCH.
Based on the above discussion, the following proposal is suggested.
[bookmark: OLE_LINK22]Proposal 8: For an MBS session, if some SPS RBs have the same scheduling period and are not delay sensitive, the MTCHs of these SPS RBs can be multiplexed onto one DL-SCH.
5 Conclusion
Based on the discussion in the above sections, the following proposals are suggested.
Proposal 1: The PTM bearer can be deactivated.
Proposal 2: The PTM bearer deactivation command can be sent with MAC CE or DCI format.
Proposal 3: The DRX mode for an MBS session can be updated with MAC CE or DCI format during the PTM bearer activation.
Proposal 4: For the proposals 2 and 3, MAC CE can be sent with the group common PDSCH while DCI format can be sent with the group common PDCCH, where the group common PDSCH/PDCCH is scrambled with G-RNTI and G-RNTI is used to identify the MBS session over Uu.
Proposal 5: The PTM bearer reactivation command can be sent to the UE through MAC CE or DCI format where MAC CE is sent using UE specific PDSCH while DCI format is sent using the UE specific PDCCH, the UE specific PDSCH/PDCCH is scrambled with C-RNTI, and C-RNTI is used to identify the UE over Uu.
Proposal 6: The DRX mode for an MBS session with delivery mode 1 consists of the following parameters:
-	drx-onDurationTimer: the duration at the beginning of a DRX cycle;
-	drx-SlotOffset: the delay before starting the drx-onDurationTimer;
-	drx-InactivityTimer: the duration after the PDCCH occasion in which a PDCCH indicates a new DL transmission for the MBS session;
-	drx-RetransmissionTimerDL (per DL HARQ process for the PTM bearer of the MBS session): the maximum duration until a DL retransmission is received;
-	drx-LongCycleStartOffset: the Long DRX cycle and drx-StartOffset which defines the subframe where the Long and Short DRX cycle starts;
-	drx-ShortCycle (optional): the Short DRX cycle;
-	drx-ShortCycleTimer (optional): the duration the UE shall follow the Short DRX cycle;
-	drx-HARQ-RTT-TimerDL (per DL HARQ process for the PTM bearer of the MBS session): the minimum duration before a DL assignment for HARQ retransmission is expected by UE;

Proposal 7: The DRX mode for an MBS session with delivery mode 2 consists of the following parameters:
-	drx-onDurationTimer: the duration at the beginning of a DRX cycle;
-	drx-SlotOffset: the delay before starting the drx-onDurationTimer;
-	drx-InactivityTimer: the duration after the PDCCH occasion in which a PDCCH indicates a new DL transmission for the MBS session;
-	drx-LongCycleStartOffset: the Long DRX cycle and drx-StartOffset which defines the subframe where the Long and Short DRX cycle starts;
-	drx-ShortCycle (optional): the Short DRX cycle;
-	drx-ShortCycleTimer (optional): the duration the UE shall follow the Short DRX cycle;

[bookmark: _GoBack]Proposal 8: For an MBS session, if some SPS RBs have the same scheduling period and are not delay sensitive, the MTCHs of these SPS RBs can be multiplexed onto one DL-SCH.
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