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[bookmark: _Hlk526665839]Abstract of the contribution: This paper proposes updates for solution 25 for key issues 5.
Discussion
The center of discussion for key issue 5 during the last meetings was whether and how to support scenarios where the AF does not know the transmission times when it sends service announcements.
It was suggested that the capability limited devices could in such cases be informed via service announcements. However, delivering such updated service announcements is not straight forward:
· Requiring UEs to periodically wake up and read service announcements at a server means substantial extra power consumption and network load.
· Sending separate service announcements to all involved UEs (which would be buffered according to existing procedures until UEs in power saving mode are reachable) also requires substantial network load and goes against the intention to apply MBS for a data transmission towards such UEs. In addition, the AF needs to be aware of all UEs.
Thus a procedure where the network determines the involved UEs based on the information that the UEs joined the MBS session and that informs them about a scheduled transmission time appears desirable
Concerns about the complexity of the deferred activation procedure for the AMF were raised. To address those concerns, the procedure is modified so that the SMF provides the activation time in an N1 container.

Proposal
It is proposed to agree the following changes for TR 23.700-47.

*** Start of changes***
[bookmark: _Toc117245019]6.25	Solution #25: Triggering capability limited devices to receive MBS data
[bookmark: _Toc117245020]6.25.1	Introduction
This solution addresses Key Issue #5.
[bookmark: _Toc117245021]6.25.2	Description
To enable capability limited devices using power-saving mechanisms (MICO (Mobile Initiated Connection Only) mode, DRX (Discontinuous Reception), eDRX (Extended Discontinuous Reception) to extend their battery live, those devices need to wake up at coordinated times when the MBS data are being transmitted. For MBS multicast reception, the UEs send service requests at those times when being in idle state beforehand. While no MBS data are being transmitted, the devices follow the power saving procedures and may thus not be reachable
If periodic transmissions are scheduled in an MBS session or the MBS session is set up for a one-time delivery, the devices may be informed in advance via service announcement or when it joins the MBS session about the time(s) when MBS data transmission will take place. The AF provides information about the time(s) when MBS data transmission will take place via NEF/MBSF to MB-SMF when configuring the multicast session. MB-SMF activates/deactivates multicast session based on configured times. The UEs start to receive MBS data at the configured times.
If an MBS session is used to transmit data at irregular intervals, the devices need to be informed about the data transmission while the MBS session is ongoing. The AF sends a delayed activation request indicating the desired activation time for an MBS session to the MB-SMF, and the MB-SMF request the SMFs to perform a delayed activation. The SMFs in turn request the AMFs to perform deferred pagingpage the UEs. If UEs negotiated an eDRX cycle and joined the multicast session, the AMF pages the UE in the Paging Hyperframes (PH) / time intervals calculated according to eDRX procedures. before the transmission start The UE reacts to the paging with a service request and the SMF then indicates the transmission start time to the UE. The UE wakes up at the transmission start time and the AF starts sending MBS data at that time.
NOTE:	For a periodic transmission or a one-time transmission it is sufficient to let the AF activate or deactivate the MBS Session based configured time. For transmission at irregular intervals not known at service announcement time, UEs need to be informed before the transmission can start and the delayed activation request is required.
Editor's note:	whether both scenarios will be supported will be assessed in the evaluation phase.
[bookmark: _Toc117245022]6.25.3	Procedures
[bookmark: _Toc117245023]6.25.3.1	Periodic or one time transmission of MBS data to capability-limited devices


Figure 6.25.3.1-1: Periodic or one time transmission of MBS data to capability-limited devices
If periodic transmissions are scheduled in an MBS session or the MBS session is set up for a one-time delivery, the devices may be informed in advance via service announcement or when it joins the MBS session about the time(s) when MBS data transmission will take place. The AF provides information about the time(s) when MBS data transmission will take place via NEF/MBSF to MB-SMF when configuring the multicast session. MB-SMF activates/deactivates multicast session based on configured times. At the indicated times, the AF starts sending MBS data and the The UEs wake up and start to receive MBS data at the configured times.
[bookmark: _Toc117245024]6.25.3.2	Deferred activation for aperiodic transmission of MBS data to capability-limited devices



Figure 6.25.3.2-1: Deferred activation for aperiodic transmission of MBS data to capability-limited devices
If an MBS session is used to transmit data at irregular intervals, the devices need to be informed about the data transmission while the MBS session is ongoing. The AF sends a delayed activation request indicating the desired activation time for an MBS session to the MB-SMF, and the MB-SMF request the SMFs to perform a delayed activation. The SMFs in turn request the AMFs to perform deferred paging. If UEs negotiated an eDRX cycle and joined the multicast session, the AMF pages the UE in the Paging Hyperframes (PH) / time intervals calculated according to eDRX procedures. before the transmission start The UE reacts to the paging with a service request and the SMF then indicates the transmission start time to the UE. At the transmission start time, the AF starts sending MBS data the UE wakes up and starts receiving MBS data.
[bookmark: _Toc117245025]6.25.4	Impacts on services, entities and interfaces.
Editor's note:	This clause describes impacts to existing services, entities and interfaces.
AF:
-	Inform NEF about start times.
-	Send delayed activation request indicating start time.
-	Send MBS data at indicated times only.
UE:
-	Receive and store start times via service announcement, join, or NAS transfer.
-	wake up at indicated times.
AMF:
-	For deferred activation, page UEs according to eDRX procedures and inform them about wakeup time.
MB-SMF:
-	Activate MBS session at indicated times.
-	Forward request for deferred activation.
SMF:
-	Request AMF to page UEs.
-	provide MBS session activation time to UEs in N1 container.
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