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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
A new WID [1] had been agreed in RAN#88e for study on NR MBS, which has the following objectives: 
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:
· Specify a group scheduling mechanism to allow UEs to receive Broadcast/Multicast service [RAN1, RAN2]
· This objective includes specifying necessary enhancements that are required to enable simultaneous operation with unicast reception.
· 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]
· Specify support for basic mobility with service continuity [RAN2, RAN3]
· Assuming that the necessary coordination function (like functions hosted by MCE, if any) resides in the gNB-CU, specify required changes on the RAN architecture and interfaces, considering the results of the SA2 SI on Broadcast/Multicast (SP-190625) [RAN3]
· Specify required changes to improve reliability of Broadcast/Multicast service, e.g. by UL feedback. The level of reliability should be based on the requirements of the application/service provided.[RAN1, RAN2]
· Study the support for dynamic control of the Broadcast/Multicast transmission area within one gNB-DU and specify what is needed to enable it, if anything [RAN2, RAN3]
In this contribution, we aim at analysis and proposals on dynamic control of the transmission area and group scheduling.
2. Discussion
2.1. Control of transmission area
In [2], from the viewpoint of RAN, (in the case of the shared delivery) two delivery methods are available for the transmission of MBS data packets over the radio:
-	Point-to-Point (PTP) delivery method: a RAN node delivers separate copies of the MBS data packet over the radio to individual UE.
-	Point-to-Multipoint (PTM) delivery method: a RAN node delivers a single copy of MBS data packets over the radio to a set of UEs.
There’re three statuses of MBS supporting for cells:
1. Support MBS by PTM via MBS PDU session;
2. Support MBS by PTP via MBS PDU session;
3. Not support MBS via MBS PDU session;
These three statuses may be semi-statically configured. One cell current supporting PTM is not always supporting PTM. And a RAN node may also use a combination of PTP/PTM to deliver an MBS packet to UEs. One cell not supporting MBS via MBS PDU session may also join the multicast group and establish MBS PDU session later.
A RAN node deciding whether to configure a cell to transmit broadcast/multicast MBS service is probably based on network capabilities/efficiency and UE interests.
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Figure 1 Control of MBS transmission area
Figure1 shows an example of MBS transmission areas in blue, orange, and gray who are semi-statically configured.
MBMSInterestIndication is defined in LTE [3], introduced for EUTRAN to be informed about whether a UE is interested in MBMS service and the priority between multicast and unicast.
The UE should send MBMSInterestIndication upon successful connection establishment, upon entering or leaving the service area, upon session start or stop, upon change of interest, upon change of priority between MBMS reception and unicast reception, upon change to a PCell broadcasting SystemInformationBlockType15, upon starting and stopping of MBMS service(s) in receive-only mode, upon change of receive-only mode frequency, bandwidth or subcarrier spacing of MBMS service(s) in a receive-only mode.
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Figure 2 LTE MBMSIntetestIndication
In LTE, MBMSIntestedIndication is reported only when a cell broadcasts SIB15. But for gNB who needs to semi-statically configure MBS service, cells in blue, orange, and gray (Figure 1) all need according to UE interests to decide which cell will transmit broadcast/multicast MBS service by which delivery methods.
Observation 1: To configure a cell to provide the MBS service, the network should be able to know the UE interest when UE is moving to the cell not providing the MBS service.
After acquisition of all the UE’s interests, based on the UE target/serving cell(s), gNB can decide which cell broadcasts MBS if UE numbers of indicating interest are high in this area and which cell supports MBS by unicast. If there’s no UE in this area indicating interest for MBS, gNB may decide not to configure MBS in this cell.
Proposal 1: For intra-gNB case, a new cell joining into or leaving the MBS transmission area can be left to gNB implementation.
For the inter-gNB case, it is useful to transfer the UE MBS interest to a target gNB which by now does not support MBS services for enhancing MBS transmission area, e.g. the target gNB will trigger MBS PDU session establishment and joining MBS CN group tunnel.
Proposal 2: For inter-gNB case, the UE interest of MBS service can be transferred to a cell not providing MBS service for expanding MBS transmission area.
2.2. Group scheduling
Group scheduling is an efficient method for broadcast/multicast service transmission. Group scheduling and unicast scheduling should use separate RNTI, e.g. g-RNTI and C-RNTI. It is better that different MBS service will have different g-RNTI to avoid UE to receive non-interested services multiplexed with its interested MBS services.
Proposal 3: Each MBS service, e.g. per TMGI, should be configured to a unique g-RNTI.
According to the characteristics of MBS services, each service may be configured with a DRX pattern for its g-RNTI monitoring for the purpose of powering saving. 
About DRX parameters, there are three types of parameters in Uu: basic DRX parameters, HARQ related parameters and optional short cycle parameters. The first one is mandatory for all DRX configuration. The second one is only needed in the case of HARQ enabling, which is mandatory for Uu DRX because of always HARQ enabling in Uu. The third one is optional, e.g. short cycle related parameters. Detailed Uu DRX parameters include the followings:
Type 1: basic DRX parameters: (mandatory for Uu DRX)
-	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 UL or DL transmission for the MAC entity;
-	drx-LongCycleStartOffset: the Long DRX cycle and drx-StartOffset which defines the subframe where the Long and Short DRX cycle starts;
Type 2: HARQ related DRX parameters: (mandatory for Uu DRX)
-	drx-RetransmissionTimerDL (per DL HARQ process except for the broadcast process): the maximum duration until a DL retransmission is received;
-	drx-RetransmissionTimerUL (per UL HARQ process): the maximum duration until a grant for UL retransmission is received;
-	drx-HARQ-RTT-TimerDL (per DL HARQ process except for the broadcast process): the minimum duration before a DL assignment for HARQ retransmission is expected by the MAC entity;
-	drx-HARQ-RTT-TimerUL (per UL HARQ process): the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity;
Type 3: optional short cycle parameters: (optional for Uu DRX)
-	drx-ShortCycle (optional): the Short DRX cycle;
-	drx-ShortCycleTimer (optional): the duration the UE shall follow the Short DRX cycle;
In our view, Uu DRX parameters and operations can be baseline for MBS DRX and MBS DRX will be separately considered for the cases of HARQ enabling and HARQ disabling.
Proposal 4: For MBS service, the following DRX parameters can be baseline:
· mbs-drx-onDurationTimer;
· mbs-drx-InactivityTimer;
· mbs-drx-SlotOffset;
· mbs-drx-LongCycleStartOffset;
· Optional for mbs-drx-ShortCycle and mbs-drx-LongCycleStartOffset;
Proposal 4a: For MBS service with HARQ feedback enabling, besides for P4, the following DRX parameters can be further supplementary as baseline:
· mbs-drx-RetransmissionTimerDL;
· mbs-drx-HARQ-RTT-TimerDL;
From the perspective of UE simultaneous reception capability, there may be two types of UEs: support simultaneous reception of unicast and multicast scheduling/transmission in the same slot (i.e. called simultaneous reception capable UE) or only support in different slots (i.e. called non-simultaneous reception capable UE). For simultaneous reception capable UE, there will be no restriction between unicast scheduling and multicast scheduling, e.g. NW can schedule UE whenever unicast or multicast is needed. But for non-simultaneous reception capable UE, there will be the restriction that unicast and multicast can not be scheduled in the same slot. NW needs to avoid unicast scheduling in the multicast active time pattern. Hence NW needs to be informed whether UE supports reception of unicast and multicast in the same slot or not.
Furthermore, in the case of receiving multiple MBS services, it is natural that the number of MBS services reported in the MBS Interest Indication cannot exceed the UE capability of simultaneous reception. It is not needed to introduce separate UE simultaneous reception capability indicator between unicast and each multicast service, which is more complex and useless. Only one indicator for simultaneous reception capability between unicast and all of multicast is enough.
Proposal 5: Each MBS-capable UE needs to report its simultaneous reception capability to NW, i.e. whether to support reception of unicast and multicast(s) in the same slot or not.
From UE side, simultaneous reception capable UE can simultaneously monitor two or more RNTIs, i.e. C-RNTI and g-RNTI(s), according to unicast and multicast DRX patterns respectively, if configured. Non-simultaneous reception capable UE can monitor its g-RNTI(s) according to the multicast DRX pattern(s) and monitor its C-RNTI according to the unicast DTX pattern. When collision of two active time of unicast and multicast DRX patterns occurs, UE will monitor the service with higher priority reported in MBS Interest Indication, i.e. unicast or multicast prioritized.
Proposal 6: For non-simultaneous reception capable UE, when the active time collision between unicast and multicast occurs, the one with higher priority reported in MBS Interest Indication, i.e. unicast or multicast, will be monitored by UE.

3. Conclusion
Based on the discussion, we observe and propose the followings:
Observation 1: To configure a cell to provide the MBS service, the network should be able to know the UE interest when UE is moving to the cell not providing the MBS service.
And we propose:
Proposal 1: For intra-gNB case, a new cell joining into or leaving the MBS transmission area can be left to gNB implementation.
Proposal 2: For inter-gNB case, the UE interest of MBS service can be transferred to a cell not providing MBS service for expanding MBS transmission area.
Proposal 3: Each MBS service, e.g. per TMGI, should be configured to a unique g-RNTI.
Proposal 4: For MBS service, the following DRX parameters can be baseline:
· mbs-drx-onDurationTimer;
· mbs-drx-InactivityTimer;
· mbs-drx-SlotOffset;
· mbs-drx-LongCycleStartOffset;
· Optional for mbs-drx-ShortCycle and mbs-drx-LongCycleStartOffset;
Proposal 4a: For MBS service with HARQ feedback enabling, besides for P4, the following DRX parameters can be further supplementary as baseline:
· mbs-drx-RetransmissionTimerDL;
· mbs-drx-HARQ-RTT-TimerDL;
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Proposal 6: For non-simultaneous reception capable UE, when the active time collision between unicast and multicast occurs, the one with higher priority reported in MBS Interest Indication, i.e. unicast or multicast, will be monitored by UE.
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