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Discussion and Decision
1  Introduction
MBS multicast reception in RRC_INACTIVE is one of the objectives in R18 MBS enhancement. RAN2 has made good progress in control plane aspects.
This contribution gives our views on the control plane open issues.
2  Discussion


2.1 RRC Resume Procedure 
RAN2 agreed that RRC_INACTIVE UE may initiate RRC connection resume procedure if the radio quality of serving cell is lower than the threshold, but there are some leftover issues. 
	RAN#123 Agreements

· For a UE receiving multicast in RRC_INACTIVE, the UE resumes the RRC connection when the measured RSRP or RSRQ based on the existing measurement requirements (whichever is configured by the NW) of the serving cell becomes lower than the threshold configured by network. FFS whether/how we need to address ping-pong issue

· The threshold can be configured in PTM configuration per MBS session via RRCRelease or multicast MCCH message.


<Ping-pong issue>

In order to avoid ping-pong issue, the RSRP/RSRQ measurement results used to trigger RRC resume procedure need to ensure a certain level of reliability, so it should be the L3 measurement result. In addition, according to IDLE/INACTIVE RRM measurement requirement on serving cell as defined in RAN4, the update of L3 measurement result is in second level, so the ping-pong issue can be better avoided.
Proposal 1: The radio quality condition to initiate the RRC resume procedure for multicast reception is based on L3 RSRP/RSRQ measurement results. 
<Resume cause>
There are two cases for UE to initiate RRC resume procedure due to multicast reception:
· Case 1: UE’s radio quality is too worse to receive multicast. 

· Case 2: UE cannot acquire the valid PTM configuration for inactive multicast reception. 
According to the following resume cause specified in RRC spec, the resume for multicast purpose cannot be classified under any of the existing ones.
[image: image1.png]ResumeCause :

ENUMERATED {emergency, highPriorityAccess, mt-Access, mo-Signalling,
mo-Data, mo-VoiceCall, mo-VideoCall, mo-SMS, rna-Update, mps-PriorityAccess,
mcs-PriorityAccess, sparel, spare2, spare3, spare4, spare5 }




Observation 1: There is no suitable ResumeCause to indicate the resume for multicast purpose.
The main purpose to define the resume causes is that network may apply specific access strategies based on the resume cause. For example, in congestion situation, network may prioritize the access with the resume cause in high priority (e,.g. mps-PriorityAccess, mcs-PriorityAccess); for the resume for RNA update, network may just use 2-step RRC resume procedure and set UE back to RRC_INACTIVE directly. 
With the introduction of the resume for multicast purpose, network may apply the multicast specific access policy. For example, network may deprioritize the resume for multicast purpose in congestion situation; and network may directly provide the inactive multicast configuration to UE in the first DL RRC message during the multicast specific resume procedure.  

Considering the purpose of the resume cause and potential network operation for the multicast specific resume, a new resume cause should be introduced for multicast purpose. 
Proposal 2: Introduce a new resume cause for multicast purpose. 
2.2 PTM configuration for multicast reception in RRC_INACTIVE
RAN2 agreed that the broadcast MBS configuration structure will be used as baseline to design the inactive multicast PTM configuration, and there are some open issues about to indicate the multicast service for inactive multicast reception. 
Given that R17 multicast MBS configuration in RRC_CONNECTED and broadcast MBS configuration have different structures, and both include the multicast session and MRB configuration, if multicast MBS configuration in RRC_INACTIVE is same/similar as broadcast MBS configuration, the simplest UE implementation is to maintain different configurations in different states. In other words, UE cannot use partial of the configuration in CONNECTED state for multicast reception in INACTIVE state. 
Proposal 3: UE cannot apply the multicast MBS configuration in RRC_CONNECTED for multicast reception in RRC_INACTIVE state.  
Based on proposal 3, when network releases UE from RRC_CONNECTED to RRC_INACTIVE, network provides the inactive multicast MBS configuration in RRCRelease message. 

·  For the activated multicast session, UE applies the inactive multicast MBS configuration for the multicast data reception in RRC_INACTIVE. 

·  For the deactivated multicast session, UE just keeps the session info with deactivated state when UE enters RRC_INACTIVE. 
Proposal 4: When network configures UE to receive multicast data in RRC_INACTIVE, network shall provide the inactive multicast configuration in RRCRelease message. 
2.3 Service continuity during RRC state transition
All the multicast sessions that are configured to receive in RRC_INACTIVE require UE to join in RRC_CONNECTED state in advance. Therefore, the SDAP entity for the multicast session which is established in RRC_CONNECTED can continue to be used in RRC_INACTIVE. Multicast session level service continuity can be supported. 

Proposal 5: When a multicast session in RRC_CONNECTED is configured for multicast MBS reception in RRC_INACTIVE, UE can use the same SDAP entity for the same multicast session. 
In R17, the multicast MBS service continuity is provided in radio bearer level. Therefore, for the state transition from RRC_CONNECTED to RRC_INACTIVE state, if the MRB is not changed, we can also support the MRB level service continuity and use the same PDCP entity/context for the multicast reception. 

In R17 broadcast MBS configuration, there is no MRB ID configuration, and UE can select any MRB ID for the broadcast service reception. The reason is that the MRB ID used for broadcast MBS service and multicast/unicast MBS service is from the different space. 

In order to support the radio bearer level multicast service continuity during RRC state transition, we can add multicast MRB ID in MRB-PDCP-ConfigBroadcast configuration. 
Proposal 6: Add multicast MRB-ID in MRB-PDCP-ConfigBroadcast configuration to support the multicast MRB level service continuity during RRC state transition. 
Proposal 7: When UE enters RRC_INACTIVE, if the MRB ID in the inactive multicast configuration is same as that configured in RRC_CONNECTED, UE can continue using the same PDCP entity for the multicast service reception.  
2.4 UE operation on multicast MCCH reception
RRC_INACTIVE UE operation on MTCH reception is clear (as below), but the UE operation on MCCH reception is unclear.
	RAN2#121bis agreements

· For one UE already in RRC_INACTIVE, it can stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI upon events like session deactivation/temporary no data.


Multicast MCCH transmission scheme is same as broadcast MCCH. Network periodically transmits the multicast MBS configuration via multicast MCCH channel, and in case of the configuration change network will indicate the change notification in the scheduled MCCH DCI. In UE side, UE is required to monitor the MCCH scheduling (DCI with MCCH RNTI) at least once per MCCH modification period and start receiving the multicast MBS configuration over MCCH channel if the change notification is indicated in multicast MCCH DCI. 
Different from broadcast MCCH, the change of multicast MCCH is designed for two purposes: in addition to indicate the change of multicast MBS configuration, it also used for multicast session deactivation notification. 

From the multicast session deactivation notification purpose, network will configure the short multicast MCCH modification period to help UE obtain the deactivation information as soon as possible. But the short period configuration will lead to the frequently UE wake up to monitor MCCH, which is not good for UE power especially when the multicast MBS session configured to UE is deactivated. 
Given that the paging is used for the multicast session activation notification, and the available multicast MBS configuration is only used when the session is activated, it’s unnecessary for INACTIVE UE to frequently monitor the MCCH and acquire the multicast MBS configuration when UE has no activated multicast sessions. Therefore, we can limit the MCCH monitoring and acquisition procedure to the RRC_INACTIVE UE when it has activated multicast session. 
Proposal 8: When all the multicast sessions configured to the UE are deactivated, UE is not required to monitor the MCCH per MCCH modification period. 
2.5 UE and NW capability to support multicast MCCH
Multicast MCCH is used to provide the PTM configuration for inactive multicast reception and to provide the multicast session deactivation notification. 
From network side, since the inactive multicast configuration can be provided in RRC release message, if there is no need to change the PTM configuration and no need to deactivate multicast session, there is no demand for network to provide the multicast MCCH. 
Observation 1: NW may not intend to transmit multicast MCCH when providing the inactive multicast transmission to UE. 
From UE side, supporting the multicast MCCH means UE is required to monitor MCCH scheduling periodically in RRC INACTIVE state, which is not good for UE power. If there is no issue to support the inactive multicast reception without multicast MCCH, e.g. network always provide the inactive multicast configuration to UE via RRC dedicated signaling, it should be optional for UE to support it. 
Observation 2: Inactive multicast reception can work well without the support of multicast MCCH.
If UE supports the inactive multicast reception without the support of multicast MCCH, if there is any changes related to the UE’s inactive multicast session, network can page UE back to RRC_CONNECTED state via the legacy UE dedicated paging. For INACTIVE mobility, if UE moves to a new cell without multicast MCCH reception, UE can initiate RRC resume procedure to acquire the inactive multicast configuration or receive the multicast data in RRC_CONNECTED state. 

Proposal 9: It’s optional UE capability to support multicast MCCH for multicast MBS reception in RRC_NACTIVE. 

Proposal 10: NW explicitly indicates whether to acquire multicast MCCH in RRC_INACTIVE via RRC dedicated signaling. 
Proposal 11: If UE doesnot support multicast MCCH for inactive multicast reception, UE assumes the multicast session is always activated and PTM configuration is valid in RRC_INACTIVE state. 

Proposal 12: If UE supports multicast MCCH and cannot acquire the MCCH configuration in the serving cell, UE initiates RRC Resume procedure for the multicast reception if there is at least one multicast session activated. 
3  Conclusion
According to the analysis in section 2, we propose that:
<RRC resume procedure>

Proposal 1: The radio quality condition to initiate the RRC resume procedure for multicast reception is based on L3 RSRP/RSRQ measurement results. 
Proposal 2: Introduce a new resume cause for multicast purpose. 
< PTM configuration for multicast reception in RRC_INACTIVE>
Proposal 3: UE cannot apply the multicast MBS configuration in RRC_CONNECTED for multicast reception in RRC_INACTIVE state.  
Proposal 4: When network configures UE to receive multicast data in RRC_INACTIVE, network shall provide the inactive multicast configuration in RRCRelease message. 

<Service continuity during RRC state transition>
Proposal 5: When a multicast session in RRC_CONNECTED is configured for multicast MBS reception in RRC_INACTIVE, UE can use the same SDAP entity for the same multicast session. 
Proposal 6: Add multicast MRB-ID in MRB-PDCP-ConfigBroadcast configuration to support the multicast MRB level service continuity during RRC state transition. 
Proposal 7: When UE enters RRC_INACTIVE, if the MRB ID in the inactive multicast configuration is same as that configured in RRC_CONNECTED, UE can continue using the same PDCP entity for the multicast service reception.  
< UE operation on multicast MCCH reception>
Proposal 8: When all the multicast sessions configured to the UE are deactivated, UE is not required to monitor the MCCH per MCCH modification period. 

< UE and NW capability to support multicast MCCH>
Proposal 9: It’s optional UE capability to support multicast MCCH for multicast MBS reception in RRC_NACTIVE. 

Proposal 10: NW explicitly indicates whether to acquire multicast MCCH in RRC_INACTIVE via RRC dedicated signaling. 
Proposal 11: If UE doesnot support multicast MCCH for inactive multicast reception, UE assumes the multicast session is always activated and PTM configuration is valid in RRC_INACTIVE state. 

Proposal 12: If UE supports multicast MCCH and cannot acquire the MCCH configuration in the serving cell, UE initiates RRC Resume procedure for the multicast reception if there is at least one multicast session activated. 
