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Introduction
[bookmark: OLE_LINK8][bookmark: OLE_LINK7]The work item on NR Multicast and Broadcast Services was approved in RAN 86 meeting[1], the objects of the basic functions for broadcast/multicast for UEs in RRC_IDLE/ RRC_INACTIVE states is specified as following
	Objective:
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/ RRC_INACTIVE states [RAN2, RAN1]:
· Specify required changes to enable the reception of Point to Multipoint (PTM) transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, with the aim of keeping maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the configuration of PTM reception.
Note: the possibility of receiving PTM transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, without the need for those UEs to get the configuration of the PTM bearer carrying the Broadcast/Multicast service while in RRC CONNECTED state beforehand, is subject to verification of service subscription and authorization assumptions during the WI. 


The discussion in this contribution is mainly focused on the following topics:
· The necessity for IDEL state UE to receiving MBS 
· PTP/PTM indication based on per-SSB
· Multicast/broadcast radio bear (MRB) configuration for PTM transmission and monitor occasion (MO) configuration
· BWP configuration
Discussion
Necessity of receiving MBS for RRC_IDEL/RRC_INACTIVE UEs 
Both UTRA network and E-UTRA system support MBS services when UE is in CONNECTED state and IDLE state. MBS services reception by IDLE UE has following advantages:
· Be good for power saving by UE:  In CONNECTED state, UE needs to maintain the state by doing a series process such as the RLM management and TA synchronization.  All the maintenance procedures need power consumption. UE in IDLE state does not perform connected state maintenance. So let IDLE/RRC_INACTIVE UE receive MBS is good for power saving..
· Be good for serving UE that need transit unicast data:  Generally, UE which wants transit data needs enter the CONNECTED state. gNB can support limited number of CONNECTED UEs (e.g. the maximum number of UE per cell is 400). Once reaching the limitation, gNB cannot serve more UEs. If all UEs interested MBS enter CONNECTED state, the other UE has less chance to be served by Gnb. 
· Be good for future new services such as FTA (Free-To-Air): When gNB deploys the special services such as FTA service, without the uplink transmission RF channel the UE can’t interact with the gNB. If the MBS service can only be received by the CONNECTED UEs, then the special services cannot be implemented. 
Proposal 1: It is necessary for RRC_IDLE/RRC_INACTIVE UEs to receive MBS services in NR.
PTP/PTM indication based on per-SSB
In UTRA and E-UTRA systems, the eNB will choose a proper operation mode for a cell according to the number of UEs which receiving the same MBS services. There are two transmission modes: PTP (Point to Point) mode and PTM (Point to Multi-point) mode. In PTP mode, the eNB allocates a unicast radio bearer for each UE. The PTP mode is applied when few UEs are receiving the MBS services.  eNB adjusts the MCS for each UE according to the feedback, which satisfies QoS requirement for each UE. In PTM mode, eNB allocate one radio bearer for multiple UE which receiving the same MBS service. PTM mode is applied when there is large number of UEs (e.g. more than 10) receiving the same MBS services. PTM mode can save radio resources by avoiding repetitive transmission. Option1: To support multiple-beam operation in Rel-17 MBS (i.e. multiple SSBs are configured in one cell), MBS services is transmitted for per-SSB beam. The gNB transmits the same MBS data multi-times, which is equal the number of SSBs in a cell. For example, there are 4 SSBs in the cell in Figure 1. The MBS service will be transmitted 4 times, and each time transmission is for one SSB coverage.  There are two options to indicate the transmission mode in a cell.
· Option1: PTP/PTM indication based on per-cell. Similar with UTRA and E-UTRA systems, all the SSBs in a cell have the same transmission mode, e.g. PTP mode or PTM mode, which is determined by network based on the number of UEs.  With Option1, the PTM mode will be applied in Figure 1. 
· Option2: PTP/PTM indication based on per-SSB. Each SSB has a transmission mode according to its UE number. PTP mode is applied in an SSB when there are few UEs receiving MBS services. Otherwise, PTM mode is applied.  With Option2, the PTM mode will be applied in SSB-1, and PTP mode will be applied in other SSB areas (e.g. SSB-2, SSB-3 and SSB-4). 
The cell-based mode indication in Option1 is simple, but the resource efficiency is low. Option2 brings high radio resource efficiency by indicating the different transmission mode for different SSBs. Furthermore, the complexity to implement Option 2 is acceptable. 


Figure 1: Four SSBs with various UEs in a cell.
Proposal 2: Multi-beam operation is supported for RRC_IDLE/RRC_INACTIVE UEs in Rel-17 MBS.
Proposal 3: For RRC_IDLE/RRC_INACTIVE UEs, the indications of PTP / PTM mode should be based on per-SSB.

MRB and MO configuration
1.1.1 MRB configuration for PTM transmission
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In UTRA and E-UTRA systems，it is supported for CONNECTED/RRC_IDLE UEs receiving MBS services, and the configuration of MCCH is included in SIB1. The MBS service information is indicated by MCCH: 
· MBS transmission area: indicates the cell list which transmitting the MBS services. 
· TMGI (Temporary Mobile Global Identity) message: includes MBS service ID. UE decides to receive the interested MBS services according to the MBS service ID.  
· MRB (MBS PTM Radio Bearer): to configure some MAC/RLC related parameters.
· Neighbor cell information for MBS services: to manage the mobility of UEs. When UE move to a new cell, the continuity of MBS services is guaranteed. 
The major parameters in MRB configuration for UTRA network and E-UTRA system are still needed in NR for the MBS services. Thus, it can be the baseline to configure the MRB for MBS in Rel-17. 
Proposal 4: The configuration of MRB in LTE can be used as a baseline for the design in Rel-17 MBS. 
1.1.2 MO configuration
In order to meet the requirements of the real-time scheduling and the power consumption, the gNB configures the different MO (monitor occasion) for UE according to the features of MBS services. The UE will monitor the control information only on the configured MO. Once monitor the control information, the UE will analysis the DCI and obtain the scheduling information. Then, UE demodulate/decode the PDSCH according to the scheduling information.  
In multi-beam operation, the gNB should configure the MO and send the PDCCH for each SSB. The configuration of MO can be based on the paging or the SIB configured. 
Proposal 5: The MO for MBS should be configured, and can be based on the paging or the SIBx configuration.

BWP configuration
In Rel-15, BWP is introduced for unicast. The reasons of using BWP are as following:
· The UE RF bandwidth (e.g.100MHz) is less than CC (Component Carrier) bandwidth (e.g.400MHz). 
· Different QoS traffic switching. URLLC needs larger SCS than eMBB due to the requirements of low latency and fast HARQ-ACK feedback in URLLC. 
· Power saving. Instead of using the whole bandwidth, UE can use the narrow bandwidth when receiving the low bit rate traffic. The BWP can let UE use the narrow band RF channel. 
In R15, both initial DL BWP and CORESET#0 are configured, which enable UE to receive system message and paging by fall back DCI. The CORESET#0 is indicated in MIB, and initial DL BWP is configured by initialDownlinkBWP in SIB，which is valid after RACH. Generally, initial BWP includes CORESET#0
For supporting Rel-17 MBS, at least one BWP can be configured to support traffics (e.g. data file, live TV).  IDLE UE can receive system message/paging without BWP switching, and MBS-BWP should include initial BWP, as shown in below Figure 2.


Figure 2: The MBS BWP includes the initial BWP.
Proposal 6: The BWP configuration mechanism for unicast can be applied to MBS-BWP, and MBS-BWP should cover initial BWP.  
Conclusion
In this contribution, we provide some proposals on the NR MBS services as follow:
Proposal 1: It is necessary for RRC_IDLE/RRC_INACTIVE UEs to receive MBS services in NR.
Proposal 2: Multi-beam operation is supported for RRC_IDLE/RRC_INACTIVE UEs in Rel-17 MBS.
Proposal 3: For RRC_IDLE/RRC_INACTIVE UEs, the indications of PTP / PTM mode should be based on per-SSB.
Proposal 4: The configuration of MRB in LTE can be used as a baseline for the design in Rel-17 MBS. 
Proposal 5: The MO for MBS should be configured, and can be based on the paging or the SIBx configuration.
Proposal 6: The BWP configuration mechanism for unicast can be applied to, and MBS-BWP should cover initial BWP.  
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