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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At RAN#88-e, a new RAN2-led 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].

The following agreements were made during the RAN1#103-e meeting [2].  
	Agreements: For RRC_IDLE/RRC_INACTIVE UEs, support group-common PDCCH with CRC scrambled by a common RNTI to schedule a group-common PDSCH, where the scrambling of the group-common PDSCH is based on the same common RNTI.
· FFS details

Agreements: From physical layer perspective, for broadcast reception, the same group-common PDCCH and the corresponding scheduled group-common PDSCH can be received by both RRC_IDLE/RRC_INACTIVE UEs and RRC_CONNECTED UEs.
· FFS details.



In this contribution, we will provide the analysis of LTE SC-PTM as reference or starting point for discussion of supporting NR MBS for IDLE/INACTIVE UEs
Discussion
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Broadcast operation is to transmit MBS configuration to UEs in the RRC_IDLE/ RRC_INACTIVE state in ‘broadcast’ periodically, i.e. via SI and/or SC-MCCH messages. This can be designed by taking the mechanism for LTE SC-PTM as the start point. 
In LTE SC-PTM, new RNTI is defined to identify unicast and broadcast/multicast, and 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 SC-MTCH(s), including G-RNTI, TMGI, DRX parameter, etc. SC-MCCH is carried in PDSCH scheduled by SC-RNTI scrambled DCI, and SC-MTCH is carried in PDSCH scheduled by G-RNTI scrambled DCI. In addition, SC-MCCH change notification is carried in the SC-N-RNTI scrambled DCI with the LSB bit in 8-bit bitmap set to '1'.
Observation 1: In LTE SC-PTM, new RNTIs are defined, i.e., G-RNTI is used for SC-MTCH, SC-RNTI is used for SC-MCCH and SC-N-RNTI is used for SC-MCCH modification notification.
The PDSCH carried SC-MCCH is scheduled by DCI format 1A scrambled by SC-RNTI, and the MCS is notified by DCI format 1A.
Observation 2: In LTE SC-PTM, MCS of PDSCH carrying SC-MCCH is indicated by DCI.
In LTE SC-PTM, although large numbers of SC-MTCH-Info can be configured by SC-MCCH, it is up to UE implementation to receive one or more than one services without need of notifying the network of such UE capability. However, the situation would be different for NR MBS because of the support of HARQ-ACK feedback. UE capabilities might be different on support of the number of MBMS services, but the network and UE should have a common understanding of the payload of the HARQ-ACK feedback corresponding to the supported services. 
Observation 3: In LTE SC-PTM, it is up to UE implementation to receive one or more than one services.
Conclusions
This paper focuses on discussion on analysis of LTE SC-PTM, which leads to the observations as follows:
Observation 1: In LTE SC-PTM, new RNTIs are defined, i.e., G-RNTI is used for SC-MTCH, SC-RNTI is used for SC-MCCH and SC-N-RNTI is used for SC-MCCH modification notification.
Observation 2: In LTE SC-PTM, MCS of PDSCH carrying SC-MCCH is indicated by DCI.
Observation 3: In LTE SC-PTM, it is up to UE implementation to receive one or more than one services.
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