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Abstract: KI#5 explores the support of MBS data reception for UEs using power saving functions. This documents tries to analyze the open issues of KI#5 and resolve the remaining ENs. 
1. Introduction
KI#5 explores the support of MBS reception for UEs using power saving functions. Most of the works are considering completed, and there are two ENs left for the work, namely:
	Editor’s Note: It is FFS how to deal with the case that the information of start time and/or a sequence of scheduled activation times for the MBS session stored in the UE is asynchronous with that in the AF, e.g. due to UE is unreachable and fails to receive the updated service announcement which is provided via unicast PDU session.
Editor's Note: The details for multicast MBS when the UE is in CM-CONNECTED with RRC_INACTIVE state with eDRX > 10.24s will be confirmed with RAN WGs.


[bookmark: _GoBack]
This document tries to analyse those above-mentioned open issues and propose a way forward to address that. 
2. Discussion
2.1	Asynchronous issue between UE and AF
In SA2#154AHE, the issue was raised and an EN was added:
	Editor’s Note: It is FFS how to deal with the case that the information of start time and/or a sequence of scheduled activation times for the MBS session stored in the UE is asynchronous with that in the AF, e.g. due to UE is unreachable and fails to receive the updated service announcement which is provided via unicast PDU session.


In fact the EN is for the case that the start time, or activation sequence are not the same stored at AF and UE, i.e., they have different understanding regarding the start time, activation sequence. 
The essence of this problem is:
Problem 1)	whether AF/UE can detect such misalignment; and
Problem 2)	how to make the information aligned if not.
During SA2#155 meeting, several documents were submitted (S2-2303115, S2-2302329), and some online/offline discussions were made with respect to this issue. Highlighted solutions and views were shown as follows:
1.	Service announcement can be provided early enough before the transmission of MBS data to enable UEs that are not constantly reachable to obtain the service announcement. 
2.	AF can monitor the reachability of UEs and provide the service announcement when UEs are reachable. 
3.	The application server can require an acknowledgement to the MBS session announcement, or the application layer can provide info to the server that if the UE does not receive the update. 
For Problem 1), Solution #3 can enable AF detect the failure of the delivery (i.e., absent of client response), then problem 1) resolved. 
For Problem 2), with the detection of such misalignment, by using Solution #2 AF can find the time interval that UE is reachable, and then can provide the updated information (i.e., start time and/or activation sequence) to the UE.
Solution #1 can make the AF detect this misalignment as early as possible, and to avoid the client missing the information considered to be received correctly.
Note that all of the Solutions are without SA2 impact and mostly they are currently existing mechanisms. Therefore it is proposed to remove the EN directly. 
Observation 1: Solution 1/2/3 are without SA2 impact and mostly they are currently existing mechanisms.
Proposal 1: it is proposed to remove the EN directly.
2.2	Support of eDRX for a UE that joined MBS session 
The general principle for resolving KI#5 in Rel-18 is to let MBS "overrule" the previous configured "deep sleep" mechanism (e.g., eDRX, MICO and so on), which follows the previous MBMS mechanism. It would minimize the network impact if only UE needs to be enhanced. 
This principle works for broadcast but when it comes to the multicast, the network recognizes the UE and some further interactions might be involved, e.g. during MBS session activation, 5GC needs to page the UE. Since some UEs are in "deep sleep" mode, the AMF may consider the UEs are unreachable and will not trigger the subsequent paging procedure for those UEs. As a result, those UE may miss the notification from 5GC and experience the packet loss of multicast MBS data.
And in current specification, we have following mechanisms to address the issue:
-	AF provides the activation sequence to the UE then the UE understands the timing that it needs to leave the "deep sleep" state.
-	NG-RAN will not configure the UE with RRC_INACTIVE with eDRX > 10.24 in case if the UE has joined a multicast MBS session. 
Both alternatives can deal with this issue, but for different scenarios. Note that provisioning the start time and/or scheduled activation times could resolve/alleviate the issue, but that is in general based on the AF efforts which may not be workable in all time – since such information is optional and AF may not always be able to provide the information. 
Considering the MBS session deactivation managed by 5GC (i.e., due to inactivity of MB-UPF), and the eDRX/long eDRX is determined by NG-RAN which are transparent to AF. Therefore the AF cannot predict such and reflect them in advance in the Service Announcement.
And this is the reason to have the alternative of not configuring UE to go to long eDRX cycle. Therefore the following paragraph was added in the current specification upon UE joining the multicast MBS session. 
	-	If the NG-RAN node knows the UE is within a certain MBS session, the NG-RAN node should not configure long eDRX (i.e., >10.24s) for the UE upon transiting the UE into CM-CONNECTED with RRC_INACTIVE state. 
Editor's Note: The details for multicast MBS when the UE is in CM-CONNECTED with RRC_INACTIVE state with eDRX > 10.24s will be confirmed with RAN WGs.



The EN below is for asking RAN WGs to confirm the details for RAN nodes not configuring long eDRX if UE joined MBS multicast session already. It is proposed to remove this EN, since RAN WG can design the mechanism by their own, and SA2 has no further work. 
Proposal 2: it is proposed to remove the EN.
3. Conclusion and proposal(s)
Proposal: it is proposed to remove the ENs with respect to the issue of UEs using power saving functions.
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