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Abstract of the contribution: This paper proposes evaluation update and conclusion for KI#5
1. Discussions
Evaluation

Sol#25 consists of two options for multicast MBS Session:

Option-1: Periodic or one time transmission of MBS data to capability-limited devices (6.25.3.1)

Option-2: Deferred activation for aperiodic transmission of MBS data to capability-limited devices (6.25.3.2)

For Option-1 of Sol#25, it is considered aligned with Sol#14.

For Option-2 of Sol#25, below are some comments to clause 6.25.3.2 (see excerpt below except the numbering):
6.25.3.2
Deferred activation for aperiodic transmission of MBS data to capability-limited devices
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 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 and indicates the transmission start time.

#1 The use case of aperiodic transmission is not clear. In our view, for capability-limited devices, MBS could be used for software downloading, which can be scheduled that is covered in Option-1 of Sol#25 or Sol#14.   

#2 From system impact perspective, 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), the new procedure of NAS Transfer in step ④ is not aligned with that principle.
#3 In text box ⑤, it is not clear how IDLE UE can starts reception of MBS data. 
[Proposal-1] It is proposed to reflect the above in the evaluation.

Conclusion

For broadcast, the interaction between MBS Session and power saving mechanism described in Sol#14 is inherited from EPS (TS 23.682) which is based on coordination on application layer. This solution can be reused for 5G broadcast. 
[Proposal-2] For interaction between broadcast MBS Session and power saving mechanism, it is proposed to take Sol#14 as baseline for normative work.

For broadcast, regarding whether there is a need to differentiate MBS Session for RedCap UEs, 
SA2 once sent LS S2-2202013 (in SA2#150E) with the following two questions:

Question 1: Whether, similarly to eMBMS case for eMTC/NB-IoT, would it be useful for NG-RAN to receive from 5GC information on NR UE capabilities (e.g. RedCap) of the target recipients of MBS data in MBS broadcast mode. 
Question 2: If the answer to Question 1 is yes, we would like to ask RAN1 which are the possible targeted NR UE capabilities that should be provided to NG-RAN by the 5GC. SA2 can further study mechanisms in the context of the MBS enhancements study (FS_5MBS_Ph2).
The response in RP-221861 provided feedback for Rel-17 without mentioning if there will be any enhancement in Rel-18:   

RAN#96 has concluded that Rel-17 specifications do not prevent any UE, including RedCap UEs, to support MBS 

To get feedback from RAN WG if there will be any Rel-18 enhancement, it is proposed to send an LS. 
[Proposal-3] It is proposed to send an LS to RAN WGs asking for feedback to the questions in S2-2202013 for Rel-18.
[Proposal-4] It is proposed in the Conclusion to include an EN whether there is a need to different MBS Session for capability-limited devices from MBS Session for normal devices.
For multicast, 
-
in addition to the application layer coordination as for broadcast, the proposal in Sol#14 allows NG-RAN and UE to disable power saving mechanisms once UE joined MBS Session. This could be adopted as implementation.
-
Solution#25 Option-2 is not recommended for normative work due to the level of impact to the system (i.e., additional impact on AF, MB-SMF, AMF, SMF and UE is required).
[Proposal-5] For interaction between multicast MBS Session and power saving mechanism, it is also proposed to take Sol#14 as baseline for normative work.
2. Proposal

It is proposed to adopt the following update in TR 23.700-47 v1.0.0:   

* * * * * Start of Changes * * * * *  

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.
Sol#25 consists of two options for multicast MBS Session:

Option-1: Periodic or one time transmission of MBS data to capability-limited devices (6.25.3.1)
Option-2: Deferred activation for aperiodic transmission of MBS data to capability-limited devices (6.25.3.2)
For Option-1 of Sol#25, it is considered aligned with Sol#14.
For Option-2 of Sol#25: 
-
The use case of aperiodic transmission is not clear. For capability-limited devices, MBS could be used for software downloading, which can be scheduled which is covered in Option-1 of Sol#25 or Sol#14.   

-
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.
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

(Option 1)
	Solution #25

(Option 2)

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

	Method to control the "awake" timing
	SDP level (NTP time values) - counted in seconds.
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
	N/A
	AMF performs individual paging for delayed MBS Session activation.

AMF: provides NAS message including scheduled time; MB-SMF: activates the session according to the scheduled time.
AF performs MBS Session activation procedure, but the actual activation needs to be delayed in AMF and SMF.

	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 both propose to make use of service announcement to convey the knowledge of session start/end time of the MBS session. Solution #25 rely on providing such info via NAS message therefore are fit for multicast MBS service.


* * * * * Next Changes * * * * *    

8.5
Key Issue #5: Coexistence with existing power saving mechanisms for capability-limited devices
For the interaction between MBS Session (for both multicast and broadcast) and power saving mechanism, Sol#14 is used as baseline for normative work.
Editor’s Note: Whether there is a need to differentiate MBS Session for capability-limited devices from MBS Session for normal devices require input from RAN WG(s).
* * * * * End of Changes * * * * *    
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