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Introduction
In this contribution data inactivity during MBS reception is discussed. This topic is related to the DRX in the different RRC states and RRC state transitions. Some of the open issues identified by SA2 in LS [5] are related to data inactivity. 
The following topics are discussed in more details: 
1. Data inactivity during multicast reception in connected mode
2. Deactivation/activation from CN (multicast connected mode)
3. Data inactivity during broadcast reception in idle/inactive
4. Can UE stop receiving multicast data without Leaving the multicast session?
5. "stop/deactivated" and "start/activation" have the same RAN actions?
6. Start of multicast session after the UE has joined the session
Topics 1-3 stem from the RAN2 agreements, while topics 4-6 stem from the SA2 LS [5].
[bookmark: _Toc242573354]Background
RAN2#112-e
The RAN2 agreements related to data inactivity during MBS reception are highlighted below [1]:
No data: When there is no data ongoing for the multicast session, the UE can stay in RRC_CONNECTED. Other cases FFS
It is up to SA2 to decide whether the multicast session activation/deactivation mechanism is supported or not, and RAN2 will discuss if there is any RAN2 impacts based on SA2 inputs.
The SA2 questions were discussed in offline #036 [2] in LS [3]:
· For multicast MBS sessions, RAN2 agreed that the UE in RRC_CONNECTED state can receive multicast data. Other RRC states are FFS. 
· When there is no data ongoing for a multicast session, RAN2 agreed the UE can be kept in RRC_CONNECTED state, and other RRC states are FFS. 
· RAN2 agreed it is up to SA2 to decide whether the multicast session activation/deactivation mechanism is supported or not. RAN2 will discuss if there is any RAN2 impacts based on SA2 inputs.
SA2#142-e
SA2 provided conclusions on the MBS study in TR 23.757 [4], but also identified aspects that require RAN WG feedback [5]. The following three SA2 open issues related to data inactivity are further discussed in this contribution: 
1. Can UE stop receiving multicast data without Leaving the multicast session
-	The UE shall indicate leaving an MBS session in CM-CONNECTED with RRC-CONNECTED state.
Editor's note: Whether the UE can stop receiving traffic of a multicast session without indicating leaving in CM-IDLE state or CM-CONNECTED with RRC-INACTIVE state relies on RAN WG feedback.

2. “stop/deactivated" and "start/activation" have the same RAN actions
NOTE 5:	Whether the terms "stop/deactivated" or "start/activation" denote the same actions needs to be further clarified.
-	The MBS Session may be stopped upon AF requests. When the MBS Session is stopped, the MBS Session context is kept in 5GC, but the AN resource with context and N3 tunnel for 5GC Shared MBS delivery method are released. The multicast QoS flow information are removed from the MBS Session context stored at the UE and 5GC NF. UEs that have joined that multicast session can become IDLE.
-	The MBS Session may be activated/started upon AF requests. When the MBS Session needs to be activated/started, the NEF or MBSF sends message to the MB-SMF for establishing the transmission resources. The MB-SMF obtains the related Multicast QoS flow information from PCF. When the MB-SMF restarts the MBS session, the MB-SMF notifies the session activation to NG-RANs via SMFs/AMFs serving UEs within the multicast session. UEs are notified by NG-RAN about the session activation.
Editor's note:	Coordination with RAN WGs are needed.

3. Start of multicast session after the UE has joined the session
1. AF of content provider may register at NEF that it provides contents for a multicast. The AF may provide a source specific multicast address or it may request that the network allocates a an identifier for the multicast group (TMGI or source specific multicast address). Multicast information may further include media type information (e.g., audio, video…), QoS requirements, UE authorization information (e.g. a GPSI or an External Group Id or a UE ID to identify UEs authorized to join the multicast service), service area identifying the service scope, and start and end time of MBS. The AF may also request the allocation of an ingress transport address where to send tunnelled multicast data.
Editor's note:	If an application desires to allow UEs to join prior to the start of the multicast transmission, the AF may interact with the NEF separately to announce the multicast service and to request activation of the multicast service. A related call flow should be added.
Introduction
Idle and Inactive mode are the preferred RRC states for UE power saving, where the UE can be in a deep sleep state for a long time, and it only has to monitor Paging during its Paging Occasions. These RRC states are also preferred for a network resource consumption perspective. 
The UE also enters DRX in connected mode using short/long DRX, OnDurationTimer and HARQ/retransmission timers, and DRX command can be used to immediately put the UE to sleep. Further improvements have been introduced in later releases like UE assistance for cDRX, WUS in connected mode, and PDCCH skip enhancements are evaluated for REL-17.
Normally with unicast data the UE is released to idle or inactive when there is no data received for some time, i.e. the RRC connection is released based on a data inactivity timer in the network. 
The CN is aware of the DRX cycle used for paging, but not of the cDRX parameters in connected mode. CN is aware an impacted when UE is released to Idle due to data inactivity, i.e. CN needs to page the UE when there is DL data for that UE.  
Discussion
In the following picture an attempt is made to identify the possible phases of a multicast session. It can also be useful for the following discussion. 
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Data inactivity during multicast reception in connected mode
After the CN has indicated that the multicast session has started, and before the multicast session  is stopped/deactivated, it is reasonable to assume in RAN that there will be multicast data to transmit. The normal cDRX can handle the short data inactivity times during an active multicast session, similar as data inactivity during an active unicast session:
Proposal 1: Data inactivity during an active multicast session is handled by cDRX
Deactivation/activation request from CN (multicast connected mode)
The user plane of the PDU session can be activated/deactivated, and this functionality is also inherited for MBS (multicast) session (29.502). It is assumed that the inactivity timer that is used in the CN to trigger a deactivation request is based on CN implement, similar as the inactivity timer in RAN is based on RAN implementation. There can thus be cases where the multicast UE is released to idle or inactive before a deactivation request is received from CN:
Observation 1: Multicast UE may be released in RAN before a deactivation request is received, which implies that the UE needs to be paged again when multicast transmission start again.
In case the RAN release the UE to inactive mode after deactivation request (provided that the RAN inactivity timer is not running due to unicast traffic), then the UE could be released to inactive mode without CN impact. However when the UE would be released to Idle mode then the CN would have to page the UE again when DL multicast data is re-started, i.e. the MBS session is activated again. 
In our view this scenario is not desirable in case there is deactivation functionality in the CN, i.e. this should be coordinated. For example the CN could provide an inactivity timer during multicast session start signalling, which the RAN can then use to prevent that the UE is released during an active multicast session:
Proposal 2: RAN2 to discuss if coordination between RAN release and CN deactivation is needed.
Multicast session deactivation should also be discussed in RAN3, and should be compared with handling of legacy PDU session activation/deactivation. 
There can also be other use cases, where some UEs should not be released during an active multicast session in connected e.g. during congestion for some prioritized users for MCPTT:
Proposal 3: RAN2 to discuss if multicast UE should not be released during an active multicast session.
This can potentially be a RAN implementation issue, but perhaps there are use cases that should be specified, and signalling may be impacted.  
Data inactivity during broadcast reception in idle/inactive
There is likely going to be an inactivity timer agreed for monitoring the broadcast data channel (e.g. MTCH) in idle/inactive [6,7]. Potentially there will be a separate DRX configuration per GRNTI. In case broadcast in connected mode is supported, the idle mode DRX rules would apply. 
Data inactivity during broadcast reception does not trigger a state transition:
Proposal 4: Data inactivity during broadcast reception in idle and inactive does not trigger state transition. 
Can UE stop receiving multicast data without Leaving the multicast session
When the UE has joined a multicast session, the network assumes that the UE is interested to receive the multicast session, and the network will spend network resources to enable multicast reception in that UE when the multicast session starts e.g. pages the UEs in idle/inactive, and configures the UEs in connected with the multicast PTM/PTP configuration. This implies that the UE should inform the network when it is no longer interested to receive the multicast session by Leaving the multicast session to avoid the network from spending resources to enable this reception:
Proposal 5: When the UE is no longer interested to receive the multicast session the UE shall Leave the session, i.e. signal this to the network. 
There is no RAN2 impact, i.e. Leave is signalled via NAS/UP. 
"stop/deactivated" and "start/activation" have the same RAN actions
In case stop and deactivation are based on CN inactivity then the RAN actions could be the same. But it is not clear what triggers the stop event. 
It is expected that start and activation implies that the MBS data transmission is started again and the RAN actions could be the same. 
Proposal 6: RAN2 to wait for SA2 progress.
Start of multicast session after the UE has joined the session
When the UE has joined a multicast session, but the multicast session starts much later, then the UE may be released to idle or inactive in RAN, because there is no (unicast) data activity in the UE. It can be discussed further if there are some prioritized multicast user that should remain in connected mode after they have joined the multicast session e.g. for MCPTT case, i.e. the UE remain in connected mode to be reachable with the shortest possible latency. It is not clear if this needs to be specified or can be left to implementation:
Proposal 7: RAN2 to discuss if certain multicast UEs should remain in connected mode after session join.
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[bookmark: _Toc242573361]RAN2 is kindly asked to discuss data inactivity during MBS reception: 
Proposal 1: Data inactivity during an active multicast session is handled by cDRX.
Observation 1: Multicast UE may be released in RAN before a deactivation request is received, which implies that the UE needs to be paged again when multicast transmission start again.
Proposal 2: RAN2 to discuss if coordination between RAN release and CN deactivation is needed.
Proposal 3: RAN2 to discuss if multicast UE should not be released during an active multicast session.
Proposal 4: Data inactivity during broadcast reception in idle and inactive does not trigger state transition. 
Proposal 5: When the UE is no longer interested to receive the multicast session the UE shall Leave the session, i.e. signal this to the network. 
Proposal 6: RAN2 to wait for SA2 progress.
Proposal 7: RAN2 to discuss if certain multicast UEs should remain in connected mode after session join.
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