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Introduction
In the last meeting, RAN2 made several agreements for PTM configuration delivery and service continuity for multicast reception in RRC INACTIVE. In this contribution, we further discuss the detailed multicast MCCH design and multicast MCCH monitoring for multicast in RRC INACTIVE state.
Discussion
Time for Multicast MCCH Monitoring
In the last meeting’s agreement, RAN2 made the following agreements on initial PTM configuration delivery and multicast MCCH:
	Initial config:
· If network finds it useful, the PTM configuration for the (single) serving cell can be configured to UE before the session activation, and UE stores the configuration. When session is activated, UE can receive multicast in INACTIVE state by applying the configuration without going back to RRC_CONNECTED, if not updated by MCCH after being configured.
· When network configures UE to receive multicast in INACTIVE state, RRCRelease message with suspendconfig can be used to deliver the PTM configuration. Other dedicated RRC messages will not be used to provide PTM configuration for MBS multicast for INACTIVE.
MCCH:
· We introduce a new MCCH logical channel for multicast in INACTIVE (different from broadcast MCCH)
· Multicast MCCH configuration is provided via new SIB. 
· Optionally, Multicast MCCH configuration for the serving cell can also be provided in dedicated signalling. Understanding is we are not optimizing mobility case because of this.



Compared with Rel-17 multicast or broadcast, the main difference in PTM configuration delivery for Rel-18 multicast in RRC INACTIVE is that the PTM configuration will be delivered to UE in 2 ways, i.e., dedicated signalling in the beginning, and MCCH way in the following configuration update. Given that UE can receive multicast sessions in RRC INACTIVE even without the information in multicast MCCH (at least in the beginning), a question is raised that when/how UE obtains the multicast MCCH. 
The initial PTM configuration can be delivered to UE before/when session activates by dedicated signalling (i.e. RRCRelease message with suspendconfig). One possible way is that network indicates the config of multicast MCCH together with the initial config via dedicated RRC signalling. Optionally, if the network does not provide the multicast MCCH config via dedicated signalling, UE can also obtain the multicast MCCH via SIB. 
Observation 1: The multicast MCCH configuration can be indicated to UE together with the initial PTM config by dedicated signalling, if it is not indicated, UE can also obtain the multicast MCCH via SIB.
Therefore, the question is when the UE should start monitoring multicast MCCH. Since UE may receive the PTM config before session activates and the MCCH config may be indicated together. It is possible that UE start to monitor multicast MCCH when receives the MCCH config, which may be helpful for receiving some notifications. Optionally, UE can start multicast MCCH monitoring when UE is notified for session activation and applying the PTM configuration.
In our view, it is not necessary to monitor multicast MCCH when the session is not started, and the notification when the session is not activated should be delivered via paging message to UEs in RRC INACTIVE state.
[bookmark: _Hlk127536874]Proposal 1:  UE starts monitoring multicast MCCH when it starts to receive multicast from RRC INACTIVE state.
Accordingly, UE should stop monitoring multicast MCCH if the session is deactivated, released, or the UE is no longer interested in the service. Monitoring multicast MCCH for an inactive session is not power-friendly, and all notifications in this stage should be indicated via paging message instead.
Observation 2: Monitoring multicast MCCH for an inactive session will lead to much more power consumption, which is undesirable for UE in RRC INACTIVE state.
Proposal 2:  UE stops monitoring multicast MCCH when the session is deactivated, released, or UE is no longer interested in the multicast session.
Detailed design of multicast MCCH message
Unlike broadcast services, multicast services are designed for exclusive and authorized UEs and should not be available to all UEs. To adhere to the principle, MCCH signalling should be service-specific and only available for authorized UEs.
In the previous meeting, RAN2 agreed to use the SIB+ MCCH way to deliver the PTM config. If we fully reuse the MCCH as Rel-17 broadcast, it will enable UEs to obtain the PTM configuration without authorization (via SIB->MCCH). This would also have an impact on Rel-17 multicast, since the same PDCCH/PDSCH resources could be used for both UEs in RRC CONNECTED and RRC INACTIVE states, finally resulting in unrestricted access to all multicast services for all UEs.
Observation 3: Reusing legacy broadcast MCCH design will bring impact to Rel-17 and Rel-18 multicast in both RRC CONNECTED state and INACTIVE state, and finally lead to unrestricted access to all multicast services for all UEs.
Besides, the legacy MCCH may include multiple sessions, and any PTM configuration change will trigger an MCCH change notification, resulting in frequent and unnecessary MCCH monitoring. This goes against the purpose of saving UE power consumption when receiving multicast service in RRC INACTIVE state. 
Observation 4: The legacy MCCH for broadcast may include multiple sessions, and any PTM configuration change will trigger an MCCH change notification, resulting in frequent and unnecessary MCCH monitoring.
Therefore, some mechanisms and special designs should be introduced to multicast MCCH for optimization. In our view, at least the following options can be considered to enhance the security and save power consumption for multicast in RRC INACTIVE:
Option 1: The multicast MCCH message is similar to legacy broadcast MCCH. A new RNTI (e.g., multicast-MCCH-RNTI) is used for the multicast MCCH channel transmission. The RNTI is configurable and can be obtained via dedicated signalling during initial PTM config. UE will use the multicast-MCCH-RNTI to decode the content in multicast MCCH.
The issue for option1 is that it cannot fully prevent UE from receiving other multicast services. If a UE joins one multicast session, it can obtain the RNTI and the content in the multicast MCCH, allowing it to obtain the PTM configuration for other multicast sessions in the same cell. Besides, changes in any PTM configuration will still trigger the MCCH change notification, thus not bringing any optimization for UE power saving in RRC INACTIVE state.
Observation 5: Option 1 (single MCCH-RNTI) cannot fully prevent UE from receiving other multicast services, and it brings no optimization for UE power saving from unnecessary MCCH monitoring. 
Option2: The multicast MCCH is composed of multiple multicast MCCH messages, which are designed for each session. Different resources are allocated for multicast MCCH transmission windows for different MCCH messages. Multiple modification/repetition periods is one possible solution (as shown in Figure 1). G-RNTIs are used to scramble PDCCH/PDSCH for multicast MCCH messages of different sessions. It can be obtained via dedicated signalling during initial PTM config.


Figure 1: Multicast MCCH transmission windows scrambled by different G-RNTIs

Option 2 solves the problem that option 1 cannot fully prevent UEs from obtaining the PTM configuration of unauthorized sessions from multicast MCCH. It should be noticed that different LCIDs should be used to differentiate the multicast MCCH and multicast session with the same G-RNTI.
Option 3: The multicast MCCH message design is similar to Option 2 (as shown in Figure 2 as a possible example). The difference is that different MCCH-RNTIs are used to scramble the PDCCH/PDSCH for multicast MCCH messages of different sessions. The RNTI can also be obtained via dedicated signalling during initial PTM config.
.


Figure 2: Multicast MCCH transmission windows scrambled by different MCCH-RNTIs
In our view, Option 2 and Option 3 demonstrate better security than Option 1, since they prevent the UEs from reading the PTM configuration of unauthorized sessions from multicast MCCH. The difference lies in whether new MCCH-RNTIs are introduced for different sessions, or the G-RNTIs are reused and different LCIDs are used to differentiate the multicast MCCH and multicast service with the same G-RNTI. However, considering the complexity for UE to introduce more RNTIs (when UE supports the capability for more than one multicast session), we suggest to use G-RNTI as the RNTI for multicast MCCH for certain multicast session.
Proposal 3: The multicast MCCH message is provided per multicast session and scrambled by different G-RNTIs. LCID can be used to differentiate the MCCH and MTCH for one multicast session.
Proposal 4: The G-RNTI for MCCH and MTCH can be obtained via dedicated signalling during initial PTM config.

Change notification for multicast MCCH
In contribution [2], companies discussed the notification mechanism for multicast reception in RRC INACTIVE. However, the issue of MCCH change notification was not addressed in the contribution. Therefore, we would like to discuss it here.
In Rel-17 broadcast, a change notification mechanism is used for MCCH to announce changes in MCCH contents. Given that multicast MCCH can be designed on a per-service basis (as discussed previously), we recommend that the change notification mechanism is also designed for each service, to only notify changes relevant to the current session.
If proposal 3 in the above section can be agreed, the 2 bits change notification in DCI format for each G-RNTI can be used for session start, modification or stop for the corresponding multicast session.
Proposal 5: If proposal 3 is agreed, the 2 bits change notification field in multicast DCI format for each G-RNTI is used to announce the change in MCCH contents for each multicast session.

Conclusion
In this contribution, the following proposals are made:
Proposal 1:  UE starts monitoring multicast MCCH when it starts to receive multicast from RRC INACTIVE state.
Proposal 2:  UE stops monitoring multicast MCCH when the session is deactivated, released, or UE is no longer interested in the multicast session.
Proposal 3: The multicast MCCH message is provided per multicast session and scrambled by different G-RNTIs. LCID can be used to differentiate the MCCH and MTCH for one multicast session.
Proposal 4: The G-RNTI for MCCH and MTCH can be obtained via dedicated signalling during initial PTM config.
Proposal 5: If proposal 3 is agreed, the 2 bits change notification field in multicast DCI format for each G-RNTI is used to announce the change in MCCH contents for each multicast session.
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