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Abstract: The evaluation and conclusion are provided for KI#5 in this document. 
1. Discussion
KI#5 is for providing power saving mechanism for capability-limited devices. 
In a nutshell, all of the 3 solutions following the similar logic – i.e., providing UE the scheduled time. And those solutions are in fact not mutually exclusive.
-	Solution #14, #15 are aiming at providing the time information via service announcement message, and Sol#14 further specifies the prioritization of MBS data reception and current power saving mechanisms. 
-	On the other hand, Sol#25 is for the case when the "scheduled time" is unknown to AF when providing the service announcement. This option is for multicast only. 
Current evaluation description for Sol#25 can be updated to improve the readability, since it now uses NAS (option 2) or service announcement (option 1) instead of using "periodic or one time transmission" or "Deferred activation".
For solution #25:  
-	The idea of "periodic or one time transmission" in clause 6.25.3.1 is to make the wake-up time as a part of MBS session context, and provide the wake-up time to the UE via NAS message at UE join and later 5GC triggers the session activation based on the wake-up time. 
Note that one simple (but may not be effective) method is to send the service announcement again to all of the involved UEs. That is truly not signalling efficient. Another way around is to defer the service announcement, i.e., after the AF determining the wake-up time. That is also a very strong assumption towards the AF and may not fly for some use cases (e.g., for the cases like UE needs to know TMGI very early).
In fact Rel-17 already support this feature to some extent. Quote from TS 23.247 clause 7.2.1.3:
	4.	The SMF determines whether the user is authorized to join the Multicast MBS session taking into account the MBS subscription data received from the UDM and the Any UE indication if received from the MB-SMF. The SMF considers the UE as authorized to the Multicast MBS session if the UE is authorized to use multicast MBS services, and if the MBS Session ID(s) in the PDU Session Modification Request is included in the MBS subscription data or Any UE indication is received. If authorization check fails, the SMF rejects the join request with a cause value. If a UE joins prior to the start time of the multicast MBS session, the SMF may accept the join request and indicate to the UE the start time, or it may reject the join request with an appropriate error cause and optionally a back-off timer. If a UE joins while the multicast MBS session is inactive, the SMF accepts the join request.


	It can be seen from the bold italic sentence that the start time is very like the wake-up time here. In addition, MB-SMF may need to support one extra trigger for Session Activation (besides MB-UPF notification and AF request). 
Compare Sol#25 "periodic or one time transmission” with Sol#14 that the scheduled MBS delivery time is included in service announcement, Sol#25 has impact on AF, MB-SMF, SMF and UE, 
-	The idea of "Deferred activation" in clause 6.25.3.2 (see also below) is another alternative to provide the time information, i.e., AF provides the wake-up time to 5GC whenever needed, and such information will be provided to UE.
For Option-2 of Sol#25, below are some 

[Proposal-1]: it is proposed to update the description for solution #25 in clause 7.5. 

2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-47.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc113261263]7.5	Key Issue #5: Coexistence with existing power saving mechanisms for capability-limited devices
For Key Issue #5, there are following solutions:
-	Sol#14 is intended for both multicast and broadcast MBS Session.
-	Sol#15 covers only broadcast MBS Session.
-	Sol#25 is intended for multicast MBS Session.
For interaction between broadcast MBS and power saving mechanism, Sol#14 and Sol#15 are aligned.
The table below is to provide an overview of the solutions of KI#5.
Table 7.5-1: Comparison of multicast solutions for KI#5
	
	Solution #14
	Solution #15
	Solution #25
(periodic or one time transmissionOption 1)
	Solution #25
(Deferred activationOption 2)

	Inform UE the scheduled time
	service announcement
	Service Announcement.
	Service Announcement or. PDU session modification command).
	NAS message (built by AMF) (i.e. PDU session modification command)

	Method to control the "awake" timing
	DRX level - counted in milliseconds.
	SDP level (NTP time values) - counted in seconds.
	SDP level (NTP time values) - counted in seconds.
	SDP level (NTP time values) - counted in seconds.

	5GC enhancement
	N/A. 
	N/A
	MB-SMF activates MBS session at start time N/A
	SMF: provides NAS message including scheduled time; MB-SMF: activates the session according to the scheduled time.
MB-SMF: provides wake-up time to SMF(s) in delayed activation request.
SMF: provides wake-up time in delayed activation request with UE list.
AMF: finds the UE in power saving mode and paging them individually, and provide the wake-up time in NAS message. 

	UE behaviour
	DRX for MBS takes precedence over the existing Power saving mechanism. E.g. MICO, PSM, or eDRX.
	Provided time takes precedence over the existing Power saving mechanism. 
	Provided time takes precedence over the existing Power saving mechanism. 
	Provided time takes precedence over the existing Power saving mechanism.

	Use cases
	MBS service
Suitable data transmission at times known in advance, e.g. for periodically repeated data transmissions 
	MBS service
Suitable data transmission at times known in advance, e.g. for periodically repeated data transmissions
	MBS service.
Suitable data transmission at times known in advance, e.g. for periodically repeated data transmissions
	Multicast MBS service.

Suitable for data transmission at not previously known times



NOTE:	Note that the above-mentioned table may not exhaustively list the proposal of the solutions. For example, Solution#14 also suggest to keep UE connected for a while in the middle of an MBS data transfer.
In fact the main idea of DRX level control and SDP level control are not against each other, they are, on the other hand, the complementary solutions and therefore can be adopted at the same time. In addition, solution #15 and Solution #25, option 1 are quite similar given that they bothalso proposes to make use of service announcement to convey the knowledge of session start/end time of the MBS session. Solution #25 option 2 rely proposes on to provideing such information via NAS message to UEs in the MBS session and is therefore are fitsuited for multicast MBS service.

Solution 25 Option 2 enables data transmission at times which are not known when the service announcement is performed.
For solution #25:  
-	The idea of "periodic or one time transmission" is to to use the start time , which is already part of MBS session context, and provide the starttime to the UE either via via PDU Session Modification or service announcement, and 5GC triggers the session activation based on the start time. 
This solution has impact on AF, MB-SMF, SMF and UE. The activation and deactivation of an MBS session is a prerequesit for Rel-17 UEs to enter IDLE state when no data transmission is ongoing.
-	The idea of "Deferred activation" is another alternative to provide the time information, i.e., AF provides the wake-up time to 5GC whenever needed, and such information will be provided to UE via individual paging. The proposal uses session activation and provides the MBS information to UE by the AMF. The UEs start to receive MBS data at the configured times.
	From system impact perspective, the AMF is not supposed to be involved in the UE’s handling of MBS Session whenever possible (due to the SMF-centric multicast solution chosen in Rel-17), however the new procedure of NAS Transfer in Figure 6.25.3.2-1 is not aligned with that principle.

* * * * End of changes * * * *
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