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1   Introduction

In the RAN#86 meeting the WID of New Work Item on NR support of Multicast and Broadcast Services was approved. In the WID, we have the following objective to be implemented:
· 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 discuss the scenario and necessary framework for RRC_IDLE/RRC_INACTIVE state UE, in order to support the service for RRC_IDLE/RRC_INACTIVE state UE. 
2   Discussion

2.1   Support for RRC_IDLE/RRC_INACTIVE state UE
For the requirement of MBMS service, it can be used for V2X, IOT devices. Especially for IOT devices, the power saving requirement is quite essential. So the RRC_IDLE/RRC_INACTIVE UE should be supported for multicast service. 
Proposal 1: the RRC_IDLE/RRC_INACTIVE UE should be supported for multicast service.
In order to support the RRC_IDLE/RRC_INACTIVE UE, the following two aspects should be studied:
1: group scheduling for RRC_IDLE/RRC_INACTIVE UE
In legacy LTE MBMS/SC-PTM, RRC_IDLE/RRC_INACTIVE UE is supported. Some legacy mechanism, e.g. SC-RNTI can be inherited. Since in NR MBMS, the traffic will be issued in group, so more LTE SC-PTM mechanism can be reused. 
Proposal 2: legacy LTE SC-PTM group scheduling mechanism can be the baseline of NR MBMS. 

2: service continuity

In legacy LTE SC-PTM, it is allowed by the serving cell to broadcast the neighbour cell frequency list who support the SC-PTM services. The UE will prioritize the frequency who is providing the SC-PTM service. When the UE is about to perform cell-reselection, it will re-select to this cell on its best. In NR MBMS, this mechanism can be inherited. 
Proposal 3: legacy LTE SC-PTM MCCH transmission of neighbour cell frequency list mechanism can be the baseline of NR MBMS for service continuity. 

3: RRC_IDLE/RRC_INACTIVE state UE counting 
In LTE MBMS/SC-PTM, when the MCE entity requests the counting, MCE will send counting request to eNB. Upon reception of Counting Request from MCE, eNB will send Counting request in MCCH, then the RRC_CONNECTED UE will response the counting to the network, in order to assist the network to decide whether it is valuable to use multicast for the MBMS session. But for RRC_IDLE UE, they are not mandated to enter RRC_CONNECTED mode to response the counting request. 
However, in NR MBMS, it is widely used by IOT devices, which is very battery sensitive. The battery of an IOT devices is required to provide 1-3 years standby time. In addition, given the large number of IOT devices, the interests of RRC_IDLE/RRC_INACTIVE UE should be counted. So in NR MBMS, it is strongly motivated that the RRC_IDLE/RRC_INACTIVE UE should have the capability to report interests to the network. 
Proposal 4: the RRC_IDLE/RRC_INACTIVE UE should have the capability to report interests to the network to support the counting mechanism. 
On the other hand, given the battery consumption requirement, the RRC_IDLE/RRC_INACTIVE UE should stay in RRC_IDLE/RRC_INACTIVE mode, so in NR MBMS, we should introduce a mechanism for the RRC_IDLE/RRC_INACTIVE mode UE report the counting not entering RRC_CONNECTED mode. 
Proposal 5: the RRC_IDLE/RRC_INACTIVE UE should report the counting without entering RRC_CONNECTED mode.
3   Conclusion

In this contribution, we mainly discussed the scenario of simultaneous transmission of unicast and multicast and the benefit for simultaneous transmission of unicast and multicast. Hereby we have the following observations and proposals:
Proposal 1: the RRC_IDLE/RRC_INACTIVE UE should be supported for multicast service.
Proposal 2: legacy LTE SC-PTM group scheduling mechanism can be the baseline of NR MBMS. 

Proposal 3: legacy LTE SC-PTM MCCH transmission of neighbour cell frequency list mechanism can be the baseline of NR MBMS for service continuity. 

Proposal 4: the RRC_IDLE/RRC_INACTIVE UE should have the capability to report interests to the network to support the counting mechanism. 
Proposal 5: the RRC_IDLE/RRC_INACTIVE UE should report the counting without entering RRC_CONNECTED mode.
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