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1 Introduction
In the last meeting [1], some issues about the delivery mode of MBS services were discussed. And the agreement is in following:

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.

No data: When there is no data ongoing for the multicast session, the UE can stay in RRC_CONNECTED. Other cases FFS。
In this contribution, we will discuss some issues about the delivery mode of MBS service.
2 Discussion
In this section, we will discuss the services available in different delivery modes, the RRC state switch and Unified Access Control.
2.1 Delivery mode 1 issues
From SA2’s spec, the MBS session context is generated by SMF, from which AMF obtains MBS session context. AMF sends the MBS session context to gNB via N2 interface [2].
When the multicast session stop the data transmission temporarily, 5GC will deactivate it. The 5GC will store the multicast session context. Whether the multicast session context will be stored in RAN or not, there are two possible options. 
· Option1: Release the multicast session context in RAN
With Option1, when the NW needs to inform UE about the MBS session configuration or transmit data to UE, 5GC must send the multicast session context setup to gNB firstly, and then, gNB will broadcast the session configuration to UE and establish the MRB for the MBS service. The above process is time wasting and will cause ignorable delay, especially for the V2X service. 
· Option2: Store the multicast session context in RAN
With Option2, gNB stores the MBS session context, it knows which MBS session group UE is in, and UE has the configuration about the MBS session. When the NW needs to transmit data to UE, UE can receive the MBS data without going through the MBS session start procedure. Hence, Option2 can reduce the signaling interaction and MBS data reception delay.
Proposal 1: When a multicast session is deactivated by 5GC, the multicast session context is reserved in RAN.
In unicast scenario, when there is no traffic for the unicast service, the UE can be released to INACTIVE/IDLE for power saving. Similarly, we think when UE is in RRC-CONNECTED, and there is no data ongoing for the multicast session, the NW can release UE to RRC- INACTIVE/IDLE.
When UE stays in CONNECTED while no MBS data is ongoing, even configured with DRX, it still needs to wake up and listen PDCCH during on-duration period, which is power wasting especially when the pending period is much longer than the DRX cycle. What’s more, the NW should assign the C-RNTI and construct radio link to CONNECTED UE, and NW can handle limited number of CONNECTED UEs. Hence, release UE when no data ongoing is benefit for NW management. 
We think it’s up to NW implementation to decide release UE to INACTIVE or IDLE. If the MBS service requires low latency when UE back to CONNECTED to receive the resuming data, the NW can release UE to INACTIVE, and the resumption of RRC connection is quick, otherwise, release UE to IDLE.
Proposal 2: When there is no data ongoing for a multicast session, the receiving UE in RRC connected can be switched to inactive/idle state based on the network’s decision.
As RAN2#112e denotes, delivery mode 1 is used only for multicast sessions, and it is available only in CONNECTED. We proposed earlier for delivery mode 1 multicast sessions, when there is no data ongoing, the UE can be released to INACTIVE/IDLE based on the NW decision. While another problem is introduced. When the pending multicast session restart data transmission, UE should receive data in CONNECTED. However, the transition of RRC state should be triggered by NW. Therefore, the notification of data resuming should be introduced to inform UE within the multicast group, and then UE can initiate RRC connection resume or establishment and then back to CONNECTED to receive the multicast service data. 
Observation1: RRC state transition should be triggered by NW.

Proposal 3: The resuming of multicast session data indicator should be sent to UEs within the multicast group.
2.2 Delivery mode 2 issues
In SA2, the Multicast communication service is defined as 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). While the broadcast services are provided simultaneously to all UEs in a geographical area (i.e., all UEs in the broadcast coverage area are authorized to receive the data) [2]. According to the current QoS model agreements, there is no clear agreement that the Multicast service require high QoS and the Broadcast service require low QoS. The main difference between the multicast and broadcast is that if there is a group concept which indicates the UEs can receive the MBS session. So we think that the Multicast service with high QoS requirement will be serviced in delivery mode 1 while the Multicast service with low QoS requirement will be serviced in delivery mode 2.
Proposal 4: The delivery mode 2 can also be used for multicast sessions.
RAN2 assumes that delivery mode 2 is used for broadcast sessions. The UE in idle/inactive can receive MBS data via delivery mode 2. One the other hand, the UE in RRC connected state should also be able to receive the broadcast services which can be delivered in delivery mode 2. If one UE in connected state has MBS services in delivery mode 2 and unicast services simultaneously, when the unicast service terminated, the network can release the RRC connection. The UE can continue receiving the MBS services when switched to idle/inactive state.
Proposal 5: The delivery mode 2 is decoupled with RRC state of receiving UE.
2.3 Unified Access Control for Multicast session
In this section, we will the access control issue for the MBS session. 

In NR, the Unified Access Control is applied for unicast service. In the unified access control, the NAS layer will provide a given Access Category and one or more Access Identities to AS. The AS in UE will perform the access control procedure according to received access control parameters from SIB and NAS access parameters. For MBS multicast service in delivery mode1, the UE needs to enter RRC connected state for the MBS service reception. The gNB may distribute the service data via PTM or PTP mode, for the PTP case, the Unified Access Control is needed as for unicast. For the PTM mode, the UL link feedback is needed which will also cost the radio resource in gNB, then the access control for UE with multicast session is also needed.  
For MBS multicast service in delivery mode 2, as discussed above, delivery mode 2 is decoupled with RRC state of receiving UE, no extra radio resource expense will be needed when a new UE joins the group for the MBS session.
Therefore, the Unified Access Control is needed for the MBS service delivered in delivery mode 1.
Proposal 6: The access control for the multicast session delivered in delivery mode 1 is needed.
3 Conclusion

In this contribution, we discussed some issues on some issues about the delivery mode of MBS service. In particular, we have the following proposals:
Proposal 1: When a multicast session is deactivated by 5GC, the multicast session context is reserved in RAN.
Proposal 2: When there is no data ongoing for a multicast session, the receiving UE in RRC connected can be switched to inactive/idle state based on the network’s decision.
Observation1: RRC state transition should be triggered by NW.

Proposal 3: The resuming of multicast session data indicator should be sent to UEs within the multicast group.

Proposal 4: The delivery mode 2 can also be used for multicast sessions.
Proposal 5: The delivery mode 2 is decoupled with RRC state of receiving UE.
Proposal 6: The access control for the multicast session delivered in delivery mode 1 is needed.
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