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Introduction
In last RAN#88 E-meeting, the Revised Work Item on NR Multicast and Broadcast Services was approved [1]. The objectives of multicast/broadcast for UEs in RRC_IDLE/ RRC_INACTIVE states that related to RAN2 including:
	· 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].
Note: the possibility of receiving Point to Multipoint 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.



In this contribution, we discuss the relationship of MBS in different UE states and the potential ways to for RRC_IDLE/RRC_INACTIVE UEs to get multicast/broadcast configurations.
Discussion
[bookmark: _Hlk47639313]Comparison of MBS in different UE states
[bookmark: _Hlk47639358]In LTE, MBMS mainly focuses on Public Safety and TV broadcasting. The UE could get the necessary information to receive multicast/broadcast data, which is broadcasted, no matter which state the UE is in. With this mechanism, LTE MBMS offers a best-effort service, and the UE experience is not assured, even UE is in RRC_Connected state.
Observation 1: LTE MBMS offers a best-effort service, and the UE experience is not assured.
In NR, there are some other new scenarios with multicast attribute, such as live concerts/sport events, online courses or live video streaming via smart phone, all the new scenarios are in RRC_ CONNECTED  state and have high requirements on the data rate and latency, which could be achieved by delivery mode switch, uplink feedback and e.t.c. Besides, these new RRC_CONNECTED state scenarios are more frequent and popular in the NR network. 
Observation 2: The deployment scenarios for RRC_CONNECTED state could be quite different from deployment scenarios for RRC_IDLE state.
Based on the analysis above, there are separate requirements and different attributes for MBS service in different UE state, which may result in different solutions for RRC_CONNECTED state and RRC_IDLE/INACTIVE state.  For legacy services like public safety or TV broadcasting which could be received by UE in RRC_IDLE state, with low latency or reliability requirements, solution design may focus on the basic multicast/broadcast scheduling, while for new scenarios like live concerts/sport events, online courses, reliability enhancements and service continuity are very important.
[bookmark: _Hlk47688297]Proposal 1: Separate solutions for RRC_CONNECTED state and RRC_IDLE/INACTIVE state may be required.
Moreover, since the UE behaviour in RRC_IDLE state and in RRC_INACTIVE is consistent, solutions for RRC_IDLE state could be used for RRC_INACTIVE state, as much as possible.
Proposal 2: Solutions for RRC_IDLE state could be used for RRC_INACTIVE state, as much as possible. 
AS we discussed above, separate solutions for different UE states could be considered, we still need to narrow the gap between the two solutions, for example, by consistent configuration content form, unified logical channel design, etc.
Ways to get PTM bearer configuration
In this section, we compared different ways for RRC_IDLE/RRC_INACTIVE state UEs to get PTM reception.
1. LTE MBMS-like approach
With this approach, the network broadcasts the necessary information for UEs to receive multicast/broadcast service periodically, no matter what state the UE is in. It’s a simple way, since LTE MBMS can be the baseline, only the required potential changes need to be identified. 
2. Getting configuration in RRC_Connected state beforehand
Except for the LTE MBMS-like approach, the PTM configuration used in RRC_IDLE/ RRC_INACTIVE state could be obtained while UE is in RRC_Connected state beforehand. And there are also two potential alternatives: 1) getting the separate configuration for RRC_IDLE/ RRC_INACTIVE state specially; 2) reusing the configuration for RRC_Connected state. For the first alternative, the network may configure a set of configurations used in RRC_Idle/RRC_Inactive state when UE in RRC_ CONNECTED state, to help UE o receive MBS service in RRC_IDLE/ RRC_INACTIVE  state, which could cause extra power consumption for UE to enter RRC_CONNECTED state specially. And for the other alternative, as we mentioned above, the services of different UE state are quite different, and their requirements are not the same, too. Therefore, we need to find out whether there is a scenario that MBS could be received both in RRC_CONNECTED and RRC_IDLE/ RRC_INACTIVE state. If it exists, whether the RRC_CONNECTED configuration could be totally applied in RRC_IDLE/ RRC_INACTIVE also needs further study. 
[bookmark: _Hlk46157205]Observation 3: Obtaining MBS configuration in RRC_CONNECTED state beforehand could be achieved by 1) getting the separate configuration for RRC_IDLE/ RRC_INACTIVE state specially; 2) reusing the configuration for RRC_CONNECTED state. And the former one may cause extra power consumption, and the latter one does not have clear deployment scenario.
Besides, with the way that configuration is gotten in RRC_CONNECTED state beforehand, the UE may not update the configuration in time, when the network updates the configuration, which may affect the MBS data reception, since there could be a time gap between the time network renew configuration and UE enters RRC_ CONNECTED  state. Also, this approach has the limitation that UE needs to enter RRC_ CONNECTED state, which could not be achieved by some UEs, like Free-to-air UEs.
[bookmark: _Hlk46157213]Observation 4: The approach of getting configuration in RRC_CONNECTED state beforehand may affect the MBS data reception due to the configuration update is not in time.
Observation 5: The approach of getting configuration in RRC_CONNECTED state beforehand is not applicable to all kinds of UEs, such as Free-to-air UEs.
Based on the comparison above, and considering the time limitation and specification workload, we think it’s better to use the LTE MBMS-like apron for UEs in RRC_IDLE/ RRC_INACTIVE state to get PTM configuration.
Proposal 3: LTE MBMS-like approach may be considered as the baseline for UEs in RRC_IDLE/ RRC_INACTIVE state to get PTM bearer configuration.
Conclusions
In this paper, we have discussed issues related to MBS supported UEs in Idle/Inactive states. The observations and proposal are listed below:
Observation 1: LTE MBMS offers a best-effort service, and the UE experience is not assured.
Observation 2: The deployment scenarios for RRC_CONNECTED state could be quite different from deployment scenarios for RRC_IDLE state.
Observation 3: Obtaining MBS configuration in RRC_CONNECTED state beforehand could be achieved by 1) getting the separate configuration for RRC_IDLE/ RRC_INACTIVE state specially; 2) reusing the configuration for RRC_CONNECTED state. And the former one may cause extra power consumption, and the latter one does not have clear deployment scenario.
Observation 4: The approach of getting configuration in RRC_CONNECTED state beforehand may affect the MBS data reception due to the configuration update is not in time.
Observation 5: The approach of getting configuration in RRC_CONNECTED state beforehand is not applicable to all kinds of UEs, such as Free-to-air UEs.
Proposal 1: Separate solutions for RRC_CONNECTED state and RRC_IDLE/INACTIVE state may be required.
Proposal 2: Solutions for RRC_IDLE state could be used for RRC_INACTIVE state, as much as possible.
Proposal 3: LTE MBMS-like approach may be considered as the baseline for UEs in RRC_IDLE/ RRC_INACTIVE state to get PTM bearer configuration.
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