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Introduction
In the last meeting, RAN2 made progress on service continuity, notification and user plane aspects for multicast reception in RRC INACTIVE. In this contribution, we further discuss the aspect of detailed PTM configuration structure, time for MCCH monitoring and notification enhancements for session activation.
Discussion
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]PTM configuration structure
In the past several meetings, RAN2 reached agreements to divide PTM configuration delivery into two parts (i.e., initial PTM config and MCCH) and assume UE should join in the multicast before receiving multicast service in RRC INACTIVE. 
	· UE shall join in the multicast session before receiving multicast in RRC INACTIVE.
Initial config:
· 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. 



[bookmark: OLE_LINK52][bookmark: OLE_LINK53][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Based on our understanding, the purpose of separating PTM configuration delivery is to authorize UE from the network in the initial connection (which is align with the first agreement). Unlike broadcast services, multicast services are intended for exclusive use and should not be accessible to all UEs. That is to say, UE should not be able to obtain the PTM configuration directly through broadcast way (SIB->MCCH-MTCH). Otherwise, there would be no need for multicast enhancement in Rel-18 (Rel-17 broadcast would suffice). 
[bookmark: OLE_LINK56][bookmark: OLE_LINK57]Hence, we perceive the following proposal as the baseline for PTM configuration delivery, which should be easily agreed upon as an common understanding:
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]Proposal 1: UE should first obtain PTM configuration via initial PTM config. I.e., UE cannot directly obtain PTM configuration from SIB->multicast MCCH without initial PTM config.
If proposal1 is agreed, mechanism should be introduced to prevent direct reception via broadcast way.
In the previous meeting, RAN2 agreed to use the SIB+ MCCH method to deliver the PTM configuration. From our perspective, fully reusing MCCH as Rel-17 broadcast would allow UEs to access PTM configuration without authorization, impacting both Rel-17 multicast and Rel-18 multicast in scenarios where the same PDCCH/PDSCH resources are used for UEs in RRC CONNECTED and RRC INACTIVE states. This would ultimately result in unrestricted access to all multicast services for all UEs.
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]Observation 1: Reusing legacy broadcast MCCH design may bring impact to multicast in both RRC CONNECTED state and INACTIVE state, leading to unrestricted access to all multicast services in Rel-17 and Rel-18.
Another factor is that MBS broadcast is for broadcasting use. So the legacy broadcast MCCH includes multiple sessions, and any PTM configuration change triggers an MCCH change notification, causing frequent and unnecessary MCCH monitoring. This contradicts the goal of conserving UE power consumption when receiving multicast services in RRC INACTIVE state.
Observation 2: The legacy MCCH for broadcast contains multiple sessions, and any PTM configuration change will trigger an MCCH change notification, leading to frequent and unnecessary MCCH monitoring for multicast.
To maintain the initial principle and optimize PTM configuration delivery for multicast, we recommend introducing a service-specific MCCH which only accessible to authorized UEs.
In the email discussion [2], RAN2 discussed the MCCH RNTI(s) for multicast MCCH. From our perspective, single RNTI cannot prevent UEs from receiving other multicast services and does not bring optimization for UE power saving in RRC INACTIVE state.
Conversely, using G-RNTI for multicast MCCH may be a viable option with additional benefits. The multicast MCCH can consist of multiple multicast MCCH messages for each session. Different resources are allocated for multicast MCCH transmission windows for different MCCH messages (as shown in Figure 1). G-RNTIs are used to scramble PDCCH/PDSCH for multicast MCCH messages of different sessions and can be obtained during the initial PTM config (to ensure security).  Different LCIDs can be used to differentiate the multicast MCCH and MTCH with the same G-RNTI.


Figure 1: Multicast MCCH transmission windows scrambled by different G-RNTIs
[bookmark: OLE_LINK54][bookmark: OLE_LINK55][bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK48][bookmark: OLE_LINK49]In our view, G-RNTIs for multicast MCCH demonstrate better security than single RNTI, as they prevent UEs from obtaining the PTM configuration of unauthorized sessions from multicast MCCH. This also reduces unnecessary MCCH monitoring due to configuration updates by uninterested multicast services.
Therefore, we propose the following:
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]Proposal 2: 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 3: The G-RNTI for MCCH and MTCH can be obtained via dedicated signalling during initial PTM config.
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]Change notification for multicast MCCH
[bookmark: OLE_LINK60][bookmark: OLE_LINK61]In contribution [3], 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), the change notification mechanism should be also designed for each service, to notify only relevant changes for the corresponding session. 
Therefore, if proposal 2 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.
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]Proposal 4: If proposal 2 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.
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]Timer for MCCH monitoring
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 initial config, 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. 
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]Observation 3: The multicast MCCH configuration can be indicated to UE together with the initial PTM config by dedicated signalling. If it is not indicated by initial config, UE can also obtain the multicast MCCH via SIB.
[bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11]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 from initial 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 all notification when the session is not activated should be delivered via paging message to UEs in RRC INACTIVE state.
[bookmark: _Hlk127536874]Proposal 5: 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 4: Monitoring multicast MCCH for an inactive session will lead to much more power consumption, which is undesirable for UE in RRC INACTIVE state.
Proposal 6:  UE stops monitoring multicast MCCH when the session is deactivated, released, or UE is no longer interested in the multicast session.
[bookmark: OLE_LINK36][bookmark: OLE_LINK37]Notification enhancement
In the last meeting, RAN2 made agreements on the notification for session activation:
	· Rel-18 UE can stay in RRC_INACTIVE and start monitoring corresponding G-RNTI upon an enhanced group paging (e.g., upon session activation or data transmission resumed). Details FFS



[bookmark: OLE_LINK62][bookmark: OLE_LINK63][bookmark: OLE_LINK88][bookmark: OLE_LINK89][bookmark: OLE_LINK66][bookmark: OLE_LINK67]From our view, one bit indication for each multicast session might be sufficient to notify UEs to receive multicast in RRC CONNECTED or RRC INACTIVE states. By adding a one-bit notification to indicate whether reception in RRC INACTIVE is allowed, UEs can perform different behaviors based on the validity of their PTM configuration.
	
	[bookmark: OLE_LINK64][bookmark: OLE_LINK65][bookmark: OLE_LINK68][bookmark: OLE_LINK69][bookmark: OLE_LINK70][bookmark: OLE_LINK71]Reception in RRC INACTIVE is allowed (1bit)
	[bookmark: OLE_LINK78][bookmark: OLE_LINK79][bookmark: OLE_LINK90][bookmark: OLE_LINK91]Reception in RRC INACTIVE is not allowed (1bit)

	UE has valid PTM config
	[bookmark: OLE_LINK80][bookmark: OLE_LINK81][bookmark: OLE_LINK72][bookmark: OLE_LINK73]UE receives multicast service in RRC INACTIVE
	[bookmark: OLE_LINK74][bookmark: OLE_LINK75][bookmark: OLE_LINK76][bookmark: OLE_LINK77]UE resume RRC connection to receive multicast service

	UE does not have valid PTM config
	[bookmark: OLE_LINK82][bookmark: OLE_LINK83][bookmark: OLE_LINK84][bookmark: OLE_LINK85]UE can trigger RRC resume to obtain PTM config. It is up to network to control UE’s RRC state depends on current cell load and other conditions
	UE resume RRC connection to receive multicast service


[bookmark: OLE_LINK86][bookmark: OLE_LINK87][bookmark: OLE_LINK12][bookmark: OLE_LINK13]Base on the above analysis, The UE’s behaviour is clear. UE should resume RRC connection to receive multicast service if reception in RRC INACTIVE is not allowed. For the scenarios where multicast reception in RRC INACTIVE is allowed, UE can directly receive the multicast service in RRC INACTIVE if it has valid PTM configuration. Alternatively, if the PTM configuration is unavailable, the UE should initiate RRC resume to obtain the PTM configuration. In this case, it is up to network to control UE’s RRC state depending on current cell load and other conditions by using different RRC signalling like RRCResume or RRCRelease message (with PTM config) to switch UE to RRC CONNECTED state or RRC INACTIVE state.
[bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: OLE_LINK16][bookmark: OLE_LINK17]Observation 5: UE should resume RRC connection to receive multicast service if reception in RRC INACTIVE is not allowed.
Observation 6: UE should trigger RRC resume if UE does not have valid PTM config. It’s network implementation to release UE with PTM config or switch UE to RRC CONNECTED state
Proposal 7: One bit indication per TMGI is introduced in group paging to indicate whether multicast reception in RRC INACTIVE is allowed for session activation.

Conclusion
In this contribution, the following observations and proposals are made:
PTM configuration structure
Proposal 1: UE should first obtain PTM configuration via initial PTM config. I.e., UE cannot directly obtain PTM configuration from SIB->multicast MCCH without initial PTM config.
Observation 1: Reusing legacy broadcast MCCH design may bring impact to multicast in both RRC CONNECTED state and INACTIVE state, leading to unrestricted access to all multicast services in Rel-17 and Rel-18.
Observation 2: The legacy MCCH for broadcast contains multiple sessions, and any PTM configuration change will trigger an MCCH change notification, leading to frequent and unnecessary MCCH monitoring for multicast.
Proposal 2: 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 3: The G-RNTI for MCCH and MTCH can be obtained via dedicated signalling during initial PTM config.

Change notification for multicast MCCH
Proposal 4: If proposal 2 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.

Timer for MCCH monitoring
Observation 3: The multicast MCCH configuration can be indicated to UE together with the initial PTM config by dedicated signalling. If it is not indicated by initial config, UE can also obtain the multicast MCCH via SIB.
Proposal 5: UE starts monitoring multicast MCCH when it starts to receive multicast from RRC INACTIVE state.
Observation 4: Monitoring multicast MCCH for an inactive session will lead to much more power consumption, which is undesirable for UE in RRC INACTIVE state.
Proposal 6:  UE stops monitoring multicast MCCH when the session is deactivated, released, or UE is no longer interested in the multicast session.

Notification enhancement
Observation 5: UE should resume RRC connection to receive multicast service if reception in RRC INACTIVE is not allowed.
Observation 6: UE should trigger RRC resume if UE does not have valid PTM config. It’s network implementation to release UE with PTM config or switch UE to RRC CONNECTED state
Proposal 7: One bit indication per TMGI is introduced in group paging to indicate whether multicast reception in RRC INACTIVE is allowed for session activation.
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