3GPP TSG-RAN WG2 Meeting #119e
R2-2207447
Electronic, 17th – 29th August 2022                    






 
Agenda Item: 
8.11.2
Source:
Apple
Title:
Multicast reception in RRC_INACTIVE state
Document for:

Discussion and Decision
1 Introduction
Support of the MBS multicast reception in INACTIVE state is one of the objectives in R18 MBS WI. 
	4.1
Objective of SI or Core part WI or Testing part WI

This Work Item is to further enhance the NR Multicast/Broadcast functions based on Rel-17 MBS. The objectives for Rel-18 include:
· Specify support of multicast reception by UEs in RRC_INACTIVE state [RAN2, RAN3]

· PTM configuration for UEs receiving multicast in RRC_INACTIVE state [RAN2]

· Study the impact of mobility and state transition for UEs receiving multicast in RRC_INACTIVE.  (Seamless/lossless mobility is not required) [RAN2, RAN3]

· Specify Uu signalling enhancements to allow a UE to use shared processing for MBS broadcast and unicast reception, i.e., ‎including UE capability and related assistance information reporting regarding simultaneous unicast reception in RRC_CONNECTED and MBS broadcast reception from the same or different operators [RAN2]

· Study and if necessary, specify enhancements to improve the resource efficiency for MBS reception in RAN sharing scenarios [RAN3]
Note: collaboration with SA2 is expected in due course for the above objectives.


This contribution gives our view on this topic from the following aspects:
· The configuration of the MBS multicast transmission in INACTIVE state;

· The MBS multicast transmission scheme in INACTIVE state;

· Service continuity during the mobility in INACTIVE state;

· Service continuity during the RRC state transition. 
2 Discussion

2.1 Configuration of the MBS multicast transmission in INACTIVE state
The configuration includes two parts:

· Part 1: the configuration to enable/disable the feature;
· Part 2: the configuration of the MBS multicast reception in INACTIVE state.
For part 1, since UE only supports the MBS multicast reception in CONNECTED state in R17, if UE supports the MBS multicast reception in INACTIVE state, NW should enable this feature based on the UE capability. Therefore, NW should enable the feature via the UE dedicated RRC signaling. 
Proposal 1: NW enables UE to receive the MBS multicast reception in INACTIVE state via the UE dedicated RRC signaling, i.e. RRCRelease with SuspendConfig message.
For part 2. about the detailed configuration for the MBS multicast transmission in INACTIVE state, how the NW provides the configuration depends on the activated state of the MBS multicast service when UE enters INACTIVE state.  
· Case 1: The MBS multicast service is activated or has been activated when the UE enters INACTIVE state. 
When UE receives the MBS multicast reception in CONNETED state, and NW decides to transition the UE into INACTIVE state, NW can configure UE to continue the MBS multicast reception in INACTIVE state. 
In this case, NW can provide the configuration of MBS multicast reception in INACTIVE state via RRC dedicated signaling (i.e. RRCRelease with suspendConfig). In detail, NW may provide the new configuration for MBS multicast reception in INACTIVE state; or indicate UE to keep the MBS multicast reception by the configuration provided in CONNECTED state. 
For the UE operation, as shown in Figure-1, UE can keep the MBS multicast reception from CONNECTED state to the INACTIVE state. 

Proposal 2: If the MBS multicast service is activated or has been activated when UE enters INACTIVE state, NW can provide the configuration of MBS multicast reception in INACTIVE state via RRCRelease with SuspendConfig.   
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Figure-1. MBS multicast configuration is provided via the UE dedicated signaling

· Case 2: The MBS multicast service is not activated when the UE enters INACTIVE state. 
If the MBS multicast service is just activated after UE enters INACTIVE state, NW can provide the MBS multicast configuration via the broadcast signaling and in the same way as the configuration for the MBS broadcast service via MCCH channel, as shown in Figure-2.
If UE receives the MBS multicast session activation notification or the MCCH change notification, UE will acquire the MBS configuration. If there is the configuration of the UE’s MBS multicast service is included in it, UE will apply the configuration and start the MBS multicast reception. 
Proposal 3: If the MBS multicast service is not activated when UE enters INACTIVE state, NW can provide the MBS multicast configuration via the broadcast signaling when the service is activated. 
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Figure-2. MBS multicast configuration is provided via the broadcast signaling
2.2 The MBS multicast transmission scheme in INACTIVE state
The Table-1 provides the comparison on the transmissions scheme between MBS multicast and MBS broadcast in R17. Since in R17, the multicast service can only be transmitted to the CONNECTED UE, the following characteristics attached to the CONNECTED state cannot be supported for the MBS multicast transmission in INACTIVE state:

· Transmission via DTCH channel;

· Scheduling via the C-RNTI, and G-CS-RNTI;

· UL feedback.
Removing the above characteristics, the MBS multicast transmission scheme in INACTIVE state is actually same as the broadcast transmission scheme. 
Proposal 4: The MTCH transmission scheme for MBS multicast in INACTIVE is same as that for MBS broadcast. 

Table-1. Transmission scheme of Multicast and Broadcast 
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2.3 Service continuity during the mobility in INACTIVE state
The INACTIVE UE can move to another cell within the RNA without sending the notification to NW. With the introduction of the MBS multicast reception in INACTIVE state, whether UE can keep on the MBS multicast reception in INACTIVE state after cell change should be based on whether the new cell enables this feature.
There are two options for UE to be aware of the information in the new cell:
· Option 1: NW provides the cell list where the INACTIVE multicast configuration is applicable to UE;
·  When UE moves to the cell within the configured cell list, UE can keep the MBS multicast reception according to the previous multicast configuration. 

· Option 2: UE acquires whether the new cell supports the multicast transmission in INACTIVE state by itself.
·  When UE moves to a new cell, UE will first check the MBS multicast service supported in INACTIVE state from the broadcast channel (i.e. via SIB or MCCH channel). 
If the newly camping cell cannot support the MBS multicast service transmission in INACTIVE state, upon receiving the MBS multicast service activation notification, UE can initiate the RRCResume procedure and request to enter CONNECTED state for MBS multicast reception. 
Proposal 5: If the newly selected cell supports the INACTIVE MBS multicast transmission, UE can keep on the MBS multicast reception in INACTIVE state. 
Proposal 6: The UE can acquire whether the newly selected cell supports the INACTIVE multicast transmission in two options:
· Option 1: NW configures the cell list where the UE can receive the multicast reception in INACTIVE state;

· Option 2: UE acquires the information from the target cell by itself, via SIB and MCCH channel. 

2.4 Service continuity during the RRC state transition 
If the MBS multicast service is activated and NW provides the transmission in INACTIVE state, UE may keep the MBS multicast reception during the RRC state transition between INACTIVE and CONNECTED state. 
For the CONNECTED to INACTIVE state transition, NW can explicitly or implicitly inform UE to only keep configuration for PTM part without UL feedback, and UE can keep the MBS multicast reception without reset removal of the MRB RLC/PDCP entities. 
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Figure-3. Multicast reception during the CONNECTED to INACTIVE state transition

For the INACTIVE to CONNECTED state transition, for the service continuity purpose, UE can keep the multicast reception during the RRCResume procedure and update the MBS multicast configuration according to the NW explicit configuration. And UE doesnot need to reset or reestablish the MRB PDCP/RLC entities for the MBS multicast reception.  
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Figure-4. Multicast reception during the INACTIVE to CONNECTED state transition

Proposal 7: UE can keep the MBS multicast reception during the RRC state transition between INACTIVE and CONNECTED state, and it’s no need to reset or reestablish the multicast MRB RLC and PDCP entities.
3 Conclusion
According to the analysis in section 2, we propose that:
Proposal 1: NW enables UE to receive the MBS multicast reception in INACTIVE state via the UE dedicated RRC signaling, i.e. RRCRelease with SuspendConfig message.

Proposal 2: If the MBS multicast service is activated or has been activated when UE enters INACTIVE state, NW can provide the configuration of MBS multicast reception in INACTIVE state via RRCRelease with SuspendConfig.   
Proposal 3: If the MBS multicast service is not activated when UE enters INACTIVE state, NW can provide the MBS multicast configuration via the broadcast signaling when the service is activated. 
Proposal 4: The MTCH transmission scheme for MBS multicast in INACTIVE is same as that for MBS broadcast. 

Proposal 5: If the newly selected cell supports the INACTIVE MBS multicast transmission, UE can keep on the MBS multicast reception in INACTIVE state. 
Proposal 6: The UE can acquire whether the newly selected cell supports the INACTIVE multicast transmission in two options:
· Option 1: NW configures the cell list where the UE can receive the multicast reception in INACTIVE state;

· Option 2: UE acquires the information from the target cell by itself, via SIB and MCCH channel. 

Proposal 7: UE can keep the MBS multicast reception during the RRC state transition between INACTIVE and CONNECTED state, and it’s no need to reset or reestablish the multicast MRB RLC and PDCP entities.
