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Abstract of the contribution: this paper proposes a solution for key issue 5 (Coexistence with existing power saving mechanisms). 

[bookmark: _Hlk514274591][bookmark: _Hlk520730635]1		Discussion
Key issue 5 is defined as follows:
[bookmark: _Toc101271460]5.5	Key Issue #5: Coexistence with existing power saving mechanisms for capability-limited devices
Capability-limited devices may use power-saving mechanisms to extend their battery live. Existing power saving mechanisms include MICO (Mobile Initiated Connection Only) mode, DRX (Discontinuous Reception), eDRX (Extended Discontinuous Reception).
MBS content should be transmitted to all devices at the same time to save transmission resources. However, the existing power saving mechanisms may prevent devices from receiving MBS content (for instance group messages).
This KI will study the following issue:
-	Whether and how to support MBS content (for instance group message) delivery for capability-limited devices by considering coexistence of existing power saving mechanisms and MBS.
NOTE:	In SA4, co-existence between power saving mechanism and eMBMS has been studied in TR 26.850 [5]. The study result in TR 26.850 [5] could be taken into consideration during the solution study of this KI.

2		Proposal
It is proposed to include the following changes in TR 23.700-47.

*** 1st Change ***

[bookmark: _Toc22214907][bookmark: _Toc23254040][bookmark: _Toc97289435]6.0	Mapping of Solutions to Key Issues
Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of Solutions to Key Issues
	
	Key Issues

	Solutions
	1
MBS session reception in RRC Inactive
	2
MOCN network sharing
	[bookmark: _PERM_MCCTEMPBM_CRPT24110002___4]3
On demand multicast MBS session
	4
Group Message Delivery
	5
Coexistence with existing power saving mechanisms for capability-limited devices
	X
Improvement on performance issues for public safety UEs
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*** 2nd Change (all new)***

[bookmark: _Toc97289436]6.X	Solution #X: Triggering capability limited devices to receive MBS data
[bookmark: _Toc97289437]6.X.1	Introduction
This solution addresses Key Issue #5.
[bookmark: _Toc97289439]6.X.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. 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/broadcast 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 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 and indicates the transmission start time.

6.X.3	Procedures
6.X.3.1	Periodic or one time transmission of MBS data to capability-limited devices

 SMF
AF 
 MB-SMF
PDU Session Modify Response (Join Ack (Wake Up Times))
  UE 
Service Announcement
(MBS session ID, wake-up times)   
PDU session modify (Join MBS session ID)   
MBS session creation (MBS session ID, Wake Up Times)  
 AMF
Nmbsmf_MBSSession_ContextStatusSubscribe (wake-up-time)
 RAN
At Wake up times MB SMF triggers activation
 session configuration stored (wake up times)
Activate/Paging   
At Wake up times UE starts reception
Multicast data

Figure 6.x.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/broadcast session based on configured times. The UEs start to receive MBS data at the configured times.
6.X.3.2	Deferred activation for aperiodic transmission of MBS data to capability-limited devices
 SMF
AF 
 MB-SMF
At eDRX paging time window for each idle UE
  UE 
MBS session creation and UE join
Delayed activation request(MBS session ID, Activation Time)  
 AMF
 RAN
Multicast data
At activation time UE starts reception
Paging  
Delayed activation request(MBS session ID, Acivation Time + list of idle UEs)  
Service Request  
NAS tranfer (Activation time)   
Release

Figure 6.x.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 and indicates the transmission start time.

6.1.4	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
SMF
Activate MBS session at indicated times
Forward request for deferred activation
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