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1. Introduction 

Rel-17 WID of NR Multicast and Broadcast Services includes following set of objectives [1]: 
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:

·     Specify a group scheduling mechanism to allow UEs to receive Broadcast/Multicast service [RAN1, RAN2]

· This objective includes specifying necessary enhancements that are required to enable simultaneous operation with unicast reception.

·     Specify support for dynamic change of Broadcast/Multicast service delivery between multicast (PTM) and unicast (PTP) with service continuity for a given UE [RAN2, RAN3]
·     Specify support for basic mobility with service continuity [RAN2, RAN3]

·     Assuming that the necessary coordination function (like functions hosted by MCE, if any) resides in the gNB-CU, specify required changes on the RAN architecture and interfaces, considering the results of the SA2 SI on Broadcast/Multicast (SP-190625) [RAN3]
·      Specify required changes to improve reliability of Broadcast/Multicast service, e.g. by UL feedback. The level of reliability should be based on the requirements of the application/service provided. [RAN1, RAN2]

·     Study the support for dynamic control of the Broadcast/Multicast transmission area within one gNB-DU and specify what is needed to enable it, if anything [RAN2, RAN3]
· 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 document, we will discuss our initial thoughts on the group scheduling for Multicast RRC_IDLE/ RRC_INACTIVE UEs.

2. Discussion 

Based on the current SA2 progress, the TR 23.757 [2] architecture options are mainly focused on delivering multicast services, while broadcast services (i.e., Key Issue #5) are not expected to be supported in R17 timeframe. Considering the limited WID timeline, the focus on multicast, and the need to support new services with increased reliability, the reception of multicast services for UEs in RRC_CONNECTED status should be prioritized with respect to that of RRC_IDLE/RRC_INACTIVE state. How to deliver the multicast control/data for RRC_IDLE/ RRC_INACTIVE UEs is also highly dependent on the discussion led by RAN2. 

In line with the WID recommendation (keeping maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE states for the configuration of PTM reception), we make the following proposal:

Proposal 1: RAN1 to prioritize the definition of multicast reception for UEs in RRC_CONNECTED status.

· Once RAN1 has advanced in the design for RRC_CONNECTED UEs, RAN1 should extend the mechanisms to RRC_IDLE / RRC_INACTIVE UEs.

The following two options can be considered to deliver multicast service configuration for UEs intended to receive multicast services in RRC_IDLE/RRC_INACTIVE states:

Option 1: UEs in RRC_IDLE/RRC_INACTIVE states continue using at least part of the configuration received in RRC_CONNECTED state to receive multicast services.

In order to receive multicast service(s), UE has to join the multicast session, which requires the UE to establish an RRC connection. For reliable multicast service delivery, a basic requirement is that UEs are in RRC_CONNECTED state. For certain multicast services which do not require high reliability, it is possible that a UE will first  join the multicast session in RRC_CONNECTED state, and later on the network may allow the UE to transit to RRC_IDLE/RRC_INACTIVE states for power saving. Such UE may continue he reception of multicast services but without guaranteed QoS due to the absence of uplink feedback. The UE may store at least part of the configuration received in RRC_CONNECTED state and keep using it in RRC_IDLE/RRC_INACTIVE states. 

However, as discussed in our RAN2 contribution [3], the multicast service reception in RRC_IDLE/ RRC_INACTIVE states has reduced functionality, such as no reliable service delivery, no support for PTM to PTP switching, no support for lossless mobility. The configuration related with UE feedback is not needed for RRC_IDLE/RRC_INACTIVE UEs. When the RRC_IDLE/RRC_INACTIVE UE performs cell reselection due to mobility, the UE may have to establish RRC_CONNECTION to get multicast service configuration in the new cell (provided in dedicated RRC signalling only).

This solution may maximize the degree of commonality with RRC_CONNECTED procedures, but may not be optimal in terms of connection overhead (need transition to RRC_CONNECTED to get initial configuration and updated configuration after cell reselection). 

Option 2: UEs in RRC_IDLE/RRC_INACTIVE states receive part of the configuration through broadcast signalling.

Whether/how to support multicast service reception while UEs are in RRC_IDLE/RRC_INACTIVE states without requiring UEs to establish RRC connection to join multicast session is highly dependent on SA2 decision on architecture. For example, how the RRC_IDLE/RRC_INACTIVE UEs will get multicast service configuration, how the network will notify about multicast service availability, multicast service area configuration, etc.
The broadcast signalling information, if introduced as SIB or MCCH-like, may be in a similar way as in LTE SC-PTM. However, without any information of who are receiving and how many UEs are receiving multicast services, the broadcast signalling has to be designed to reach the cell coverage with lowest MCS and no link adaptation. From network spectral efficiency point of view, it is not efficient. Considering the different requirement on reliability, it may end up with separate configurations for the multicast reception in RRC_CONNECTED and RRC_IDLE/RRC_INACTIVE states with less commonality between each other. 

In summary, the down-selection of the above two options is up to the architecture design based on the RAN2 and SA2 discussion. RAN1 should wait for the RAN2/SA2 decision and further analyse the potential impact of PHY/MAC design. 

Proposal 2: RAN1 wait for RAN2/SA2 discussion and further analyse the potential impact of following options:

· Alt1: UEs in RRC_IDLE/RRC_INACTIVE states continue using at least part of the multicast configuration received using dedicated RRC signalling in RRC_CONNECTED state to receive multicast services.

· Alt2: UEs in RRC_IDLE/RRC_INACTIVE states receive part of the multicast configuration through broadcast signalling.

3. Conclusion

In this contribution, we discussed how to deliver the multicast configuration for RRC_IDLE/ RRC_INACTIVE UEs with the following proposals: 

Proposal 1: RAN1 to prioritize the definition of multicast reception for UEs in RRC_CONNECTED status.

· Once RAN1 has advanced in the design for RRC_CONNECTED UEs, RAN1 should extend the mechanisms to RRC_IDLE / RRC_INACTIVE UEs.

Proposal 2: RAN1 wait for RAN2/SA2 discussion and further analyse the potential impact of following options:

· Alt1: UEs in RRC_IDLE/RRC_INACTIVE states continue using at least part of the multicast configuration received using dedicated RRC signalling in RRC_CONNECTED state to receive multicast services.

· Alt2: UEs in RRC_IDLE/RRC_INACTIVE states receive part of the multicast configuration through broadcast signalling.
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