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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At RAN#88-e, a new RAN2 work item on ‘NR Multicast and Broadcast Services’ [1] was agreed. The work item focuses on developing technical solutions for enabling multicast and broadcast services in NR. One of the objectives in the WID mentioned is to specify RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/ RRC_INACTIVE states. 
· 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 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. [RAN2, RAN1].

In this contribution, we will provide the potential solutions for enabling the reception of Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states.
[bookmark: _Ref129681832]Motivation 
To enable the reception of MBS service by UEs in RRC_IDLE/ RRC_INACTIVE states, the configuration of the MBS service(s) that the UE is interested in shall be transmitted to UE. Generally speaking, the two applicable methods for the network to transmit information to the UEs are by: 1) ‘broadcasting’ message, i.e. SI or/and MCCH message; 2) dedicated RRC message. 
· Option 1: MBS configuration by broadcast signalling
The concept of this option is to transmit MBS configuration to UEs in the RRC_IDLE/ RRC_INACTIVE state in the ‘broadcast’ method periodically, i.e. via SI and/or MCCH messages. This option can be designed by taking the mechanism for LTE SC-PTM as the start point. 
In LTE SC-PTM, configuration information is informed by SIB and SC-MCCH. Specifically, SIB-20 carries the configuration information of SC-MCCH, including reception period, time location and modification period, etc. Then SC-MCCH carries the configuration information for MTCH(s), including G-RNTI, TMGI, DRX parameter, etc. SC-MCCH is carried in PDSCH scheduled by SC-RNTI scrambled DCI, and MTCH is carried in PDSCH scheduled by G-RNTI scrambled DCI. In addition, SC-MCCH notification indicator is carried in the SC-N-RNTI scrambled DCI with the LSB bit in the 8-bit bitmap set to '1'. 
With this option, UEs in the RRC_IDLE/ RRC_INACTIVE state could obtain the MBS configuration without changing the RRC state. 
Observation 1: MBS configuration by broadcast signalling can be provided without changing UEs’ RRC states from IDLE/ INACTIVE to CONNECTED state.

· Option 2: MBS configuration by RRC dedicated signalling
To enable the reception of MBS configuration by UEs in the RRC_IDLE/ RRC_INACTIVE state, a UE has to move to RRC_CONNECTED state. After the successful reception of the MBS configuration by RRC dedicated signalling, the UE can go back to RRC_IDLE/ RRC_INACTIVE state for the reception of MBS service. Therefore, this option can also be called connected-first mechanism. 
With this option, there is no need to design broadcast signalling including MBS related SI and/or MCCH as that in option 1, and it follows a common configuration mechanism as that for RRC_CONNECTED UEs. However, when a new MBS service starts or the configuration of an ongoing MBS service is to be modified, how to inform this information to UEs in RRC_IDLE/ RRC_INACTIVE state needs to be considered. The straightforward scheme is to page all the UEs in RRC_IDLE/ RRC_INACTIVE state to enter RRC_CONNECTED state by paging and RACH procedures. In this way, the workload of the network would be significantly increased especially considering the beam sweeping mechanisms, so solutions to enhance the efficiency of paging and RACH procedures need to be provided. 
Observation 2: MBS configuration by RRC dedicated signalling is a common configuration mechanism for UEs in all RRC states. Solutions to enhance the efficiency of paging and RACH procedures are needed. 
Comparing with the connected-first mechanism, the broadcast-based mechanism could support the MBS configuration for UEs in RRC_IDLE/ RRC_INACTIVE state without entering RRC_CONNECTED state, i.e., no need to enhance the efficiency of paging and RACH procedures. Furthermore, the broadcast based mechanism can take the LTE SC-PTM procedure as baseline which would consume less standardization effort. 
[bookmark: _GoBack]Proposal 1: The broadcast (SIB and/or MCCH) based mechanism can be the baseline to enable the MBS configuration for UEs in RRC_IDLE/ RRC_INACTIVE states. 
Based on the broadcast based mechanism, the following points should be considered from RAN1 point of views: 
· The frequency resource, e.g., multicast BWP, should be configured for multicast reception, e.g., via SIB or MCCH. If not, the default could be the initial BWP. 
· Control resource set (CORESET) and related common search space (CSS) set for multicast scheduling should be configured jointly or separately for MCCH and MTCH. If not, the default could be CORESET0 and Type0 CSS set. 
· New RNTIs such as G-RNTI, MCCH-RNTI and MCCH-N-RNTI should be introduced for scheduling MTCH, MCCH and MCCH change notification, respectively. Alternatively, explicit bit(s) can also be added in DCI scrambled by MCCH-RNTI to indicate MCCH change notification without introducing MCCH-N-RNTI. In addition, considering multicast services with diverse requirements, multiple G-RNTIs and MCCH-RNTIs could be introduced. 
· Beam sweeping mechanism is widely used for common channel transmissions in NR, such as SSB, SI and paging, in order to guarantee the coverage requirement. Similarly, this could also be considered for the broadcast based transmissions for multicast, i.e., MCCH/MTCH and the related scheduling DCI(s). 
· HARQ feedback could be one means to enhance transmission efficiency and reliability for multicast. For IDLE/ INACTIVE state, ACK/NACK based mechanism is hard to use, but common NACK based mechanism could be one potential solution. 
Proposal 2: For broadcast (SIB and/or MCCH) based mechanism, the frequency resource of MBS for UE in RRC_IDLE/ RRC_INACTIVE states can be the initial BWP or configured via SIB or MCCH. 
Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Based on the above discussion, we make the following observations and proposals: 
Observation 1: MBS configuration by broadcast signalling can be provided without changing UEs’ RRC states from IDLE/ INACTIVE to CONNECTED state.
Observation 2: MBS configuration by RRC dedicated signalling is a common configuration mechanism for UEs in all RRC states. Solutions to enhance the efficiency of paging and RACH procedures are needed. 
Proposal 1: The broadcast (SIB and/or MCCH) based mechanism can be the baseline to enable the MBS configuration for UEs in RRC_IDLE/ RRC_INACTIVE states. 
Proposal 2: For broadcast (SIB and/or MCCH) based mechanism, the frequency resource of MBS for UE in RRC_IDLE/ RRC_INACTIVE states can be the initial BWP or configured via SIB or MCCH. 
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