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1	Introduction
In RAN2#112e meeting, RAN2 discussed the delivery modes for NR MBS [1] and made the following agreements:

	For Rel-17, R2 specifies two modes: 
	1: One delivery mode for high QoS (reliability, latency) requirement, to be available in CONNECTED (possibly the UE can switch to other states when there is no data reception TBD)
	2: One delivery mode for “low” QoS requirement, where the UE can also receive data in INACTIVE/IDLE (details TBD).
	R2 assumes (for R17) that delivery mode 1 is used only for multicast sessions. 
	R2 assumes that delivery mode 2 is used for broadcast sessions. 
	The applicability of delivery mode 2 to multicast sessions is FFS.



In RAN2#113e meeting, the following discussion was captured in the chairman notes [2]:

	Whether UEs that receive Multicast can be released to RRC Inactive / Idle and continue receiving Multicast is Postponed. Should limit to RRC inactive in future discussions



This contribution discusses the open issues on the delivery modes.
2	Discussion
The delivery mode 1 is mainly used for multicast session with high QoS requirement in RRC_CONNECTED state, e.g. to support high reliability L1/2 feedback and retransmission.  However, it is still open whether the UE can transit to RRC_INACTIVE state when there is no data reception. From UE power saving point of view, it makes sense to move the UE to RRC_INACTIVE state when there is no data reception. For example, when the UE inactive time expires, the network can send the UE to RRC_ INACTIVE state. When data arrives again for the MBS session, network can page the UE to move back to RRC_CONNECTED state. Whether the UE can transit to RRC_IDLE is more complicated. Since the core network and NAS should be involved for state transition between RRC_IDLE and RRC_CONNECTED, some necessary coordination with SA2 is needed. And in last RAN2 meeting, it was agreed that “should limit to RRC inactive in future discussions”. This paper only focuses on RRC_INACTIVE state.
For the delivery mode 1, the UE can move to RRC_INACTIVE state.
Another open issue is the applicability of delivery mode 2 to multicast sessions. In the TR 23.757, the definition of multicast session is:
Multicast communication service: A communication service in which the same service and the same specific content data are provided simultaneously to a dedicated set of Ues (i.e., not all Ues in the multicast coverage are authorized to receive the data).
Multicast session: A session to deliver the multicast communication service. A multicast session is characterised by the content to send, by the list of Ues that may receive the service and optionally by a multicast area where to distribute it.
With the definition, a multicast session can be used to multicast services with high QoS requirement and a multicast service with low QoS requirements. For the multicast session with low QoS requirement, it makes sense to use the delivery mode 2 e.g. to improve the efficiency using a kind of ‘broadcast’ manner for multiple UEs.
The delivery mode 2 is applicable to multicast session with low QoS requirements.
Based on the proposal 1 and proposal 2, for a multicast session, it may be transmitted to UE in either delivery mode 1 or delivery mode 2. It should be up to the gNB to make the decision which delivery mode is used for a multicast session, according to the QoS parameters, radio link conditions and etc. After the decision, the gNB informs the UE which delivery mode should be used for reception of a multicast session. If the UE is in RRC_CONNECTED state, the delivery mode can be indicated by an RRC dedicated signalling. If the UE is in the RRC_INACTIVE state, the gNB informs the UE whether continue to stay in RRC_INACTIVE state for reception of the MBS session by the delivery mode 2, or enter RRC_CONNECTED state for reception of the MBS session by the delivery mode 1. The information can be carried by paging, or MCCH, or SIB, and the details need further discussion. 
The gNB makes the decision which delivery mode is used for a multicast session and informs the decided delivery mode to the UE. 
For a broadcast session, the gNB has no idea whether a UE is receiving or interested in receiving a broadcast session. After UE enters RRC_CONNECTED, the gNB needs to configure an active BWP for the UE. If the UE is receiving or interested in receiving a broadcast session, the UE should send an MBS reception indication to the gNB when the UE entering RRC_CONNECTED from RRC_INACTIVE. When the gNB is aware of the UE is receiving or interested in receiving a broadcast session in the delivery mode 2, then the gNB can configure an appropriate active BWP to the UE in which the UE can receive the broadcast session and other data (unicast data) simultaneously. Since the UE may receive a broadcast session in RRC_INACTIVE state, the UE should report MBS reception indication to the gNB upon entering RRC_CONNECTED state. It is FFS whether the ‘MBS interest indication’ can be reused for BWP configuration purpose or not.
If the UE is receiving or interested in receiving a broadcast session in RRC_INACTIVE, the UE should send an MBS reception indication to the gNB e.g. for active BWP configuration when transiting to RRC_CONNECTED.
3	Conclusion
In this contribution the open issues on the delivery modes are discussed and we propose:
1. For the delivery mode 1, the UE can move to RRC_INACTIVE state.
1. The delivery mode 2 is applicable to multicast session with low QoS requirements.
1. The gNB makes the decision which delivery mode is used for a multicast session and informs the decided delivery mode to the UE. 
1. If the UE is receiving or interested in receiving a broadcast session in RRC_INACTIVE, the UE should send an MBS reception indication to the gNB e.g. for active BWP configuration when transiting to RRC_CONNECTED.
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