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1 Introduction
In RAN Meeting #94-e (Dec.6, 2021) a new working item was approved WID [1] targeting the enhancement of Release 17 Multicast/Broadcast Services (MBS) [2]. The aims of this WID is to enable resource-efficient delivery of multicast/broadcast services, enable better deployment of MBS, such as improvement of resource efficiency and capacity based on Rel-17 MBS. One of the key objectives of the WID is to. 

·  Study the impact of mobility and state transition for UEs receiving multicast in RRC_INACTIVE.  (Seamless/lossless mobility is not required) [RAN2, RAN3]
This report aims at discussing the impact of mobility and state transition for UEs receiving multicast in RRC inactive state.
2 Discussion
Release 18 NR MBS is targeting  MBS multicast reception by a UE during the mobility in RRC inactive state, and  targeting a fast/ quick reconnection time of UE to the network to guarantee the service continuity of MBS multicast mission critical services for UE in RRC inactive state (as per requirement of TR 23.774). One common possible solution option to guarantee multicast service continuity for UE receiving MBS multicast in RRC inactive state is to reuse Rel-17 concept of core network (CN) tracking area which is also adopted for MBS broadcast mobility (i.e., tracking UE mobility based on a configured MBS services area), but this option may not be able to address the objective of quickly reconnecting the UE for multicast reception, because it relies on the UE interaction with the core network. Another possible solution option is to consider the RAN notification area (RNA) based option (i.e., tracking UE a mobility based updating of a reconfigurable RAN notification area) which is also adopted for NR unicast inactive state mobility. RNA based option is capable of addressing both the service continuity requirement and the fast reconnection objective for multicast as per TR 23.774 requirements, because it relies on only UE and RAN node interaction (i.e., no core network involvement). However, according R17 MBS specification, multicast service reception is supported on cell basis. If we assume reusing existing unicast RNA mobility solution for MBS multicast, it is not clear how the existing mechanism can guarantee UE inactive state mobility and service continuity when moving out of the notification area while receiving a multicast service only, or a unicast service only such as small data related service, or receiving both multicast and unicast services simultaneously.
One potential option to the above issue, is to allow gNB to configure, update or reconfigure the RNA area configuration for UE based on RRC interaction with UE (e.g., via RRC release with suspend configuration as in Figure 1). For example, a UE can be preconfigured by a gNB via an RRC signaling with a multicast and/or unicast RNA notification area. Whenever UE move out of the configured RNA area, the UE may send an RRC resume request or RRC resume request1 message to gNB comprising an inactive-radio network temporary identifiers (I-RNTIs) value, a resumption cause indicating multicast or unicast RNA update and/or a separate indication about whether the UE RRC connection is resumed for multicast service or for unicast service or for both set of services. To save some signaling overhead, the indication from UE about whether the connection is resumed for multicast service or for unicast service or for both set of services can be provided within the spare bit filed of the  RRC resume request or RRC resume request1 message as given in Figure 2. 
	RRCRelease-IEs ::=                  SEQUENCE {

    redirectedCarrierInfo                 RedirectedCarrierInfo           
    cellReselectionPriorities           CellReselectionPriorities    
    suspendConfig                         SuspendConfig                      
     ...,
}
SuspendConfig ::=                   SEQUENCE {

    fullI-RNTI                                   I-RNTI-Value,

    shortI-RNTI                               ShortI-RNTI-Value,

    ran-PagingCycle                       PagingCycle,

ran-NotificationAreaInfo      CHOICE {

RAN-NotificationAreaInfo 

Multicast-NotificationAreaInfo       }          
    t380                                        PeriodicRNAU-TimerValue           
    nextHopChainingCount          NextHopChainingCount,

    ...,
}

Multicast-NotificationAreaInfo::=         SEQUENCE (SIZE (1..maxPLMNIdentities)) OF RAN- MulticastAreaConfig

RAN- MulticastAreaConfig ::=       SEQUENCE {

    plmn-Identity                   PLMN-Identity              
    ran-multicastArea           RAN-MulticastArea  // SEQUENCE (SIZE (1..16)) OF  RAN-MulticasArea

}

RAN-MulticastArea ::=            SEQUENCE {

    trackingAreaCode             TrackingAreaCode,

ran-AreaCodeList              SEQUENCE (SIZE (1.. 1024)) OF  mRAN-AreaCode        

ran-AreaCodeList              SEQUENCE (SIZE (1.. 16)) OF  mRAN-AreaCode        
}

RAN-AreaCode ::=                INTEGER (0..255)

mRAN-AreaCode ::=             INTEGER (0...7) with 8 area code mbsTA each with 1024 mbs cell per 

mRAN-AreaCode ::=             INTEGER (0..63)

TrackingAreaCode ::= BIT STRING (SIZE (24)




Figure 1: An Example of RRC release with suspend configuration considering multicast and/or unicast RNA configuration.
	RRCResumeRequest/RRCResumeRequest1-IEs ::= SEQUENCE {

resumeIdentity                          I-RNTI-Value,

resumeMAC-I                            BIT STRING (SIZE (16)),

resumeCause                            ResumeCause,

spare                                      BIT STRING (SIZE (1))
}

Resume Cause:= ENUMERATED { … , rna-Update,multicastRna-Update,………}



Figure 2: An Example of UE RRC resume request containing the indication about service dependent.
Based on the above discussion, we ask RAN2 to kindly discuss following proposals:
Proposal 1 For UE multicast mobility and service continuity in RRC inactive state, a service-specific based RAN notification area configuration and/or reconfiguration can be adopted for R18 MBS multicast.
Proposal 2 The service-specific based RAN notification area can be configured and/or reconfigured based on UE and network RRC interaction.
3 Summary 
In this contribution, we have discussed the impact of mobility and state transition for UEs receiving multicast in RRC inactive state, and according to the discussion we propose the following proposal:
Proposal 3 For UE multicast mobility and service continuity in RRC inactive state, a service-specific based RAN notification area configuration and/or reconfiguration can be adopted for R18 MBS multicast.
Proposal 4 The service-specific based RAN notification area can be configured and/or reconfigured based on UE and network RRC interaction.
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