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Introduction
In this contribution, we discuss the MBS RRC open issues.
Discussion
Broadcast/Control Signaling Scope
We think MBS SIB can be area specific in order to extend the coverage with multiple cells. Also, other SIBs are area specific. Following the general principle, it will have minimal impact to MBS SIB design. Further, as we don’t have SFN operation in NR MBS and MCCH information would be expectedly different between cells due to different PTM services, it is imperative to keep MCCH as cell specific.
Proposal 1: RAN2 to adopt following aspects for broadcast signalling
· MBS SIB is area specific
· MCCH is cell specific
MCCH Information
NR MBS MCCH information is expected to consist of configurations of a large number of broadcast services (e.g. LTE SC-PTM considered max 1024 services). Notably, SCPTMConfiguration message over SC-MCCH in LTE SC-PTM was not bounded in size. A rough calculation suggests SCPTMConfiguration message can be about 13K bytes. 
However, there may be a new constraint for RRC message (e.g. MBSBroadcastConfiguration) over MCCH in NR MBS. Unlike LTE SC-PTM, if PDCP layer is applied for MCCH, the message over MCCH would be subject to maximum PDCP SDU size limitation of 9000 bytes. As there seems no functionality of PDCP for MCCH, and further to prevent any size limitation on MCCH message, RAN2 should confirm that PDCP layer is not applicable to MCCH.
Proposal 2: RAN2 to confirm that PDCP layer is not applicable to MCCH.
Further, RAN2 should discuss and define the maximum number of MBS services provided in MBS broadcast in a cell, considering RRC message size limitation (e.g. maximum PDCP SDU size) if applicable, and associated configuration parameters with the intention to enhance number of services supported. A reasonable target could be to support at least same number of maximum services as has been in SC-PTM i.e. 1024.
Proposal 3: RAN2 should discuss and define the maximum number of MBS services provided in MBS broadcast in a cell, with the intention to enhance number of services supported. A reasonable target can be to support a maximum of 1024 MBS broadcast services like SC-PTM.
Multicast Session Deactivation Signaling

As per RAN2 agreement, if the UE which joined a multicast session is in RRC_CONNECTED state, the gNB sends RRC Reconfiguration message with relevant MBS configuration for the multicast session to the UE and there is no need for separate session activation notification for this UE. 
However, it is yet to be specified as to how deactivation of the multicast session is signaled to the UE in RRC_CONNECTED state. It needs to be discussed and decided whether deactivation signaling for multicast session is consisting of either  
Option (a): RRC reconfiguration message with release of MBS configuration for the multicast session to the UE; or
Option (b): RRC reconfiguration message with an explicit deactivation indication and MBS session ID (thereby suspension of the MBS configuration for the deactivated multicast session);
Further, a deactivated multicast session for the UE in RRC_CONNECTED state can be (re)activated, then whether the activation signaling consists of 
Option (a): RRC reconfiguration message with MBS configuration for the multicast session to the UE; or
Option (b): RRC reconfiguration message with an explicit activation indication and MBS session ID (thereby resuming the suspended MBS configuration for the deactivated multicast session);
In general, a multicast session deactivation and (re)activation may be performed quickly, there seems no real need to map them to session release and session configuration respectively as in option (a). Moreover, this mapping may bring more complexities at UE (e.g. as per present specification upper layer would be informed about release of multicast MRB and the TMGI even for deactivation scenario and it may complicate the UE behavior) and increased signaling burden. In this regard, option (b) as described above seems sufficient and efficient with a lean signaling for deactivation and (re)activation respectively of multicast session.
Proposal 4: RAN2 should decide to incorporate a RRC reconfiguration message for deactivation and (re)activation of the multicast session with an indication of deactivation/(re)activation and MBS session ID.
MBS Specific UAC
In certain scenarios, where UEs, belonging to large groups or dense deployments (e.g. stadium, concert), are notified for session activation, there would be sudden surge in access attempts at same time. Consequently, it may lead to congestion issue. Further, latency requirements may also vary for different multicast sessions. 
These issues can be addressed if certain provisions are provided to distribute the access attempts and also differentiate the multiple multicast sessions with regard to their latency needs. We consider that group notification approach involves UAC mechanism for access attempt control and distribution. That is, TMGIs for multicast sessions are associated with access category and/or access identities and they are provided to UEs through USD/EPG or dedicated signalling when UEs join the pertinent multicast session. In the RRC_IDLE/RRC_INACTIVE state, UE avails the UAC barring info for the access category and/or access identities for multicast sessions through SIB1 and determine the access barring for multicast session when group notification (activation) is received and access attempt is to be made.
Proposal 5: To control congestion upon reception of group notification for multicast session, UAC approach is adopted. UE receives the access category and/or access identities for the relevant multicast session(s) through USD/EPG or dedicated signalling while joining group.
Proposal 6: In the RRC_IDLE/RRC_INACTIVE state, UE receives the UAC barring info for access category and/or access identities for multicast sessions through SIB1 and determines the access barring for multicast session when group notification is received and access attempt is to be made.
MBS Establishment/Resume Cause to support BWP Configuration
Another significant issue is providing UEs suitable MBS configuration (e.g. BWP) early at the connection setup or resume. As UE cannot provide MBS interest indication prior to security activation as per SA3 agreement, there is a potential delay in availing the suitable MBS configuration. This can be addressed largely if network is pre-informed on the establishment cause and resume cause, and network can accordingly configure e.g. suitable BWP for the UEs. Otherwise, there can be a drastic issue that the configured BWP by network is not suitable for MBS reception at UEs and network needs to pursue reconfiguring BWP for a large number of UEs again. This involves not only the excessive signalling burden but also an increased latency and involved processing steps. Further, establishment cause and resume cause also facilitate network to provide differential treatment to different MBS services e.g. low priority, high priority or critical MBS.
Proposal 7: Establishment cause and resume cause includes at least one MBS cause to early notify the network and avail suitable MBS configuration (e.g. BWP).
Impact on UEs without MBS configuration
In previous RAN2 meeting, it was agreed that “it is FFS that short message or WUS based indication for multicast activation notification in corresponding paging message can be used”. The intention is to avoid the impact of multicast activation group notification over UEs without MBS configuration. Note that legacy UEs (e.g. Rel-16 UEs) are anyways not impacted as they would support neither MBS nor any optimization to avoid MBS impacts, and consequently, these UEs need not be considered. 
As paging message including group notification can only be parsed and interpreted at upper layer (RRC), there is a drastic impact on power consumption to the UEs without MBS configuration, if they are made to read paging which carries group notification. In this regard, Paging Early Indication (PEI) approaches presently being developed in Rel-17 to avoid false paging cannot help in this situation. Some possible options are:
· Option 1: Both MBS UEs and non-MBS UEs are made aware for upcoming paging in PEI when paging is only due to group notification so that MBS UEs can monitor paging and non-MBS UEs can skip paging.
· Option 2: PEI does not notify about upcoming paging when paging is only due to group notification and non-MBS UEs can skip paging whereas MBS UEs are required to monitor the paging irrespective of PEI.
Option 2 has no specification impact but there is no gain possible with PEI approach for MBS UEs. However, option 1 may be quite complex in order to include new notification and is not realizable in Rel-17. In our opinion, RAN2 should agree that MBS UEs monitor paging for group notification irrespective of PEI. At same time, non-MBS UEs should not be impacted by group notification based paging i.e. PEI does not notify about upcoming paging when paging is only due to group notification.
Proposal 8: MBS UEs monitor paging for group notification irrespective of PEI.
Proposal 9: PEI does not notify about upcoming paging when paging is only due to group notification.
Conflict of legacy unicast paging and group notification
MBS RRC running CR [1] captured an EN as FFS how to handle the case when the UE receives both CN paging and group paging in the same Paging message. In this scenario, we notice 
An UE in RRC_IDLE state will forward the UE identity and accessType (if present) as well as forward TMGI to upper layers. Upper layers need to establish the RRC connection for dual purposes – CN paging response and multicast session activation.
An UE in RRC_INACTIVE state would transit to RRC_IDLE on receiving CN paging while it is supposed to resume RRC connection for group notification (multicast session activation) with resumeCause set to mt-Access. These are contradictory behaviours for UE.  
a) One option is to expect that UE does not transit to RRC_IDLE and resume RRC connection for group notification (multicast session activation) with resumeCause set to mt-Access. 
b) Another option assumes that there is UE state mismatch between UE and NW (as UE receives CN paging in RRC_INACTIVE state). Though UE assumes itself to be RRC_INACTIVE but NW does not. So, UE should go to RRC_IDLE state but also initiate a new RRC connection for multicast session activation related group notification. However, there are some drawbacks with this option. Going to RRC_IDLE also causes release of all radio resources and all RBs which may affect the suspended bearers (including MRBs) and also cause cell selection. Cell selection also seems drastic here as UE may land up on some unsuitable cell for multicast as well. Also, it is questionable whether going to IDLE is executed first or continuation of paging message for group notification?
Given the discussion, RAN2 should decide among two options to address the issue.
Proposal 10: When the UE in RRC_INACTIVE state receives both CN paging and group notification in the same Paging message, 
· Option a: UE does not transit to RRC_IDLE and resumes RRC connection for group notification (multicast session activation) with resumeCause set to mt-Access.
· Option b: UE transits to RRC_IDLE and forwards the UE identity and accessType (if present) as well as forward TMGI to upper layers.  Upper layers need to establish the RRC connection for dual purposes – CN paging response and multicast session activation
[bookmark: _GoBack]Another potential issue of resumeCause conflict can occur as UE in RRC_INACTIVE state may receive legacy RAN paging as well as group notification in the same paging message. In this case, it should be clarified that RRC connection resumption procedure is initiated with resumeCause set to higher priority among resume causes pertaining to two pagings.
Proposal 11: When UE in RRC_INACTIVE state receives both RAN paging and group notification in the same paging message, UE initiates RRC connection resumption procedure with resumeCause set to higher priority among resume causes pertaining to two pagings.
Removal of condition “HARQFeeback” from RRC configuration
RAN1#106bis agreements below [2] indicate that HARQ feedback is enabled/disabled per G-RNTI by UE specific configuration and therefore, UE not providing feedback can still avail HARQ retransmissions meant for other UEs (e.g. this is quite useful for an outlier UE or a cell-edge UE to enhance reliability of MBS reception).
· The group-common DCI indicating the enabling/disabling ACK/NACK based HARQ-ACK feedback is configured per G-RNTI by UE RRC signalling.
· If the group-common DCI indicating the enabling/disabling ACK/NACK based HARQ-ACK feedback is not configured, enabling/disabling ACK/NACK based HARQ-ACK feedback is configured per G-RNTI by UE RRC signalling. 
With regard to above understanding, in order to track the retransmissions timing, UE needs to operate drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM irrespective of HARQ feedback or no HARQ feedback. Note that drx-HARQ-RTT-TimerDLPTM is started in accordance with the timing where HARQ feedback would have been transmitted, even in feedback disabled case. On expiry of drx-HARQ-RTT-TimerDLPTM and unsuccessful data decoding, drx-RetransmissionTimerDLPTM is started. 
Moreover, the enabling/disabling ACK/NACK based HARQ-ACK feedback can dynamically signaled through DCI and therefore, RRC signaling cannot be configured conditionally i.e. remove the “HARQFeedback” condition for drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM in RRC configuration.
Therefore, RAN2 should confirm this over previous DRX agreements.
Proposal 12: RAN2 to confirm that drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM are always configured for UE irrespective of whether HARQ feedback is enabled or disabled. Further, remove the “HARQFeedback” condition for drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM in RRC configuration.
Going to Idle state 
RRC procedure for going to Idle state is shown with relevant excerpts as in below box [3].
It is to be ensured that UE continues the broadcast service across RRC states seamlessly. In case when UE is going to Idle state and has ongoing broadcast service, it is to be considered whether UE needs to continue on the serving cell and receive broadcast service with the existing configurations or it undertakes cell selection as in legacy procedure. Legacy cell selection may also imply re-acquisition of the broadcast service configuration and setting up bearer and entities again for broadcast service reception. This may be a drastic step and may prevent seamless service reception. Note that LTE RRC specification does not mention cell selection explicitly for similar scenario. As far as cell reselection is considered, there should not be an issue if the criteria is met as in the normal operation.
	5.3.11	UE actions upon going to RRC_IDLE
The UE shall:
1>	reset MAC;
......< Omitted Text > ……
1>	release all radio resources, including release of the RLC entity, the BAP entity, the MAC configuration and the associated PDCP entity and SDAP for all established RBs and BH RLC channels;
1>	indicate the release of the RRC connection to upper layers together with the release cause;
1>	discard any segments of segmented RRC messages stored according to 5.7.6.3;
1>	except if going to RRC_IDLE was triggered by inter-RAT cell reselection while the UE is in RRC_INACTIVE or RRC_IDLE or when selecting an inter-RAT cell while T311 was running or when selecting an E-UTRA cell for EPS fallback for IMS voice as specified in 5.4.3.5:
2> enter RRC_IDLE and perform cell selection as specified in TS 38.304 [20];



Proposal 13: RAN2 to decide among one option, upon going to RRC_IDLE state, whether 
· Option 1: UE does not perform cell selection and continues on the serving cell and receives broadcast service(s) with the existing configurations 
· Option 2: UE performs cell selection as in legacy procedure and re-acquires broadcast service(s) configurations and re-establish the bearer and entities for broadcast service(s) reception.
Conclusion
RAN2 is requested to discuss and agree to the following proposals:
Proposal 1: RAN2 to adopt following aspects for broadcast signalling
· MBS SIB is area specific
· MCCH is cell specific
Proposal 2: RAN2 to confirm that PDCP layer is not applicable to MCCH.
Proposal 3: RAN2 should discuss and define the maximum number of MBS services provided in MBS broadcast in a cell, with the intention to enhance number of services supported. A reasonable target can be to support a maximum of 1024 MBS broadcast services like SC-PTM.
Proposal 4: RAN2 should decide to incorporate a RRC reconfiguration message for deactivation and (re)activation of the multicast session with an indication of deactivation/(re)activation and MBS session ID.
Proposal 5: To control congestion upon reception of group notification for multicast session, UAC approach is adopted. UE receives the access category and/or access identities for the relevant multicast session(s) through USD/EPG or dedicated signalling while joining group.
Proposal 6: In the RRC_IDLE/RRC_INACTIVE state, UE receives the UAC barring info for access category and/or access identities for multicast sessions through SIB1 and determines the access barring for multicast session when group notification is received and access attempt is to be made.
Proposal 7: Establishment cause and resume cause includes at least one MBS cause to early notify the network and avail suitable MBS configuration (e.g. BWP).
Proposal 8: MBS UEs monitor paging for group notification irrespective of PEI.
Proposal 9: PEI does not notify about upcoming paging when paging is only due to group notification.
Proposal 10: When the UE in RRC_INACTIVE state receives both CN paging and group notification in the same Paging message, 
· Option a: UE does not transit to RRC_IDLE and resumes RRC connection for group notification (multicast session activation) with resumeCause set to mt-Access.
· Option b: UE transits to RRC_IDLE and forwards the UE identity and accessType (if present) as well as forward TMGI to upper layers.  Upper layers need to establish the RRC connection for dual purposes – CN paging response and multicast session activation
Proposal 11: When UE in RRC_INACTIVE state receives both RAN paging and group notification in the same paging message, UE initiates RRC connection resumption procedure with resumeCause set to higher priority among resume causes pertaining to two pagings.
Proposal 12: RAN2 to confirm that drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM are always configured for UE irrespective of whether HARQ feedback is enabled or disabled. Further, remove the “HARQFeedback” condition for drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM in RRC configuration.
Proposal 13: RAN2 to decide among one option, upon going to RRC_IDLE state, whether 
· Option 1: UE does not perform cell selection and continues on the serving cell and receives broadcast service(s) with the existing configurations 
· Option 2: UE performs cell selection as in legacy procedure and re-acquires broadcast service(s) configurations and re-establish the bearer and entities for broadcast service(s) reception
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