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1	Introduction
[bookmark: _Hlk127457765][bookmark: _GoBack]In RAN2#123[1], consensus has been reached on QMC in RRC_IDLE and RRC_INACTIVE. During and after meeting, several LS has been sent to RAN2 from RAN3, SA4 and SA5.
In this contribution, a comprehensive discussion on QMC in RRC_IDLE and RRC_INACTIVE will be conducted.
2	Discussion
[bookmark: _Hlk109915489]2.1 Area scope handling for QoE in non-connected states
In RAN2#123, an LS has been sent to SA5, SA4, and RAN3 to clarify issues related to area scope checking. 
RAN3 has sent an LS (R3-234746) to RAN2. In short words, RAN3 decides that in RRC_CONNECTED, RAN is responsible for area scope checking.
	RAN3 would like to remind that when a UE is in RRC_CONNECTED, the area scope checking for QoE measurement collection is done by the RAN based on the Area Scope of QMC IE in TS 38.413.


But this actually does not solve the issue of area scope checking in non-connected RRC state.
For SA4, SA4 doesn't recommend to remove the restriction not to configure both LocationFilter and Area Scope. Due to Area Scope and LocationFilter are handled at different stages and entities, SA4 doesn't foresee any issue.
	It is not recommended to remove this restriction. However, SA4 does not foresee any issues in case Area Scope of QMC is provided over NGAP signalling for other RAN related usage while the area scope filtering is handled by the UE using LocationFilter


As to PLMN/TA information, SA4 states there is no issue to extend LocationFilter but has to be confirmed with SA5 since OAM provide such information.
	From SA4 perspective, there is no issue with extending LocationFilter to include the PLMN/TA information, but it has to be confirmed by SA5 since the information conveyed in the LocationFilter in the QMC configuration is provided by the OAM


For SA5, Similar with SA4, in their reply LS (S5-235782), SA5 states that SA5 also doesn't foresee any issue when Area Scope and LocationFilter is both provided. SA5 also clarifies that Area scope is for gNB selects UE to perform QMC and LocationFilter is used when UE received QMC request.
	As Area Scope is used first by the base station to select the call/session, and the LocationFilter is used by the UE some (short) time after the QMC request is received in the UE. From SA5 point of view, SA5 does not see the problems for the duplicated area scope filtering.


In addition, SA5 also supports to include PLMN/TA information in LocationFilter, but feasibility depends on SA4.
	From the perspective of SA5, QMC supports the Area Scope configuration of the PLMN and TA. Therefore, SA5 considers that the LocationFilter configuration of the PLMN and TA is also feasible. However, whether the UE application layer can obtain the PLMN and TA information depends on the technical feasibility of SA4.


And in S5-235781, SA5 confirm they don't specify MBS related information.
	Q1: Is the OAM aware of MBS service area? 
Answer：No, SA5 does not specify the MBS service related information.


AS a summary, the restriction of configuring both Area Scope IE and LocationFilter will not be removed, OAM may not provide area information. And PLMN/TA/Cell information can be included in LocationFilter if SA4 confirms.
Considering that NW is not always be aware of UE geo-location, only UE can handle area scope checking in non-connected RRC states. With all other WGs’ reply, we presume that there are 2 options,
· Option 1 is to let NW forward Area Scope IE to UE. UE can use both LocationFilter and Area Scope IE for area scope checking in RRC_IDLE and RRC_INACTIVE. FFS AS or APP layer handles area scope handling.
· Option 2 is to include PLMN/TA/Cell information in LocationFilter, in which UE APP layer can handling area scope handling alone. But it has impacts on SA4/5 about how to obtain such information and which entity is responsible for providing such information.
Observation 1: Based on the reply of RAN3/SA4/SA5, there are 2 possible options for area scope handling in non-Connected RRC states:
	Option 1: NW transfers Area Scope IE to UE. UE AS layer handles Area Scope IE and informs APP layer. LocationFilter is still handed in UE APP layer.
	Option 2: UE APP layer handles area scope checking alone using extended LocationFilter obtaining PLMN/TA/Cell information. FFS which entity is responsible for providing extended LocationFilter and how to provide it.
Because the PLMN/TA/Cell information of the extended LocationFilter in Option 2 needs to be provided by the application layer, it has a significant impact on both SA4 and SA5. Considering these factors, it may take a considerable amount of time and effort. And there is no significant difference in performance, power consumption, or complexity between Option 2 and Option 1. Therefore, we recommend using Option 1
Proposal 1: RAN should send Area Scope IE to UE for MBS QoE in RRC_IDLE and RRC_INACTIVE.
More specifically, the AS layer should be responsible for area scope handling. The results also need to be notified to the APP layer.
Proposal 2: UE AS layer can handle Area scope handling and inform UE APP layer in RRC_IDLE and RRC_INACTIVE.
2.2 Reply LS on MBS QoE Configuration storing and retrieval
In RAN3#121, RAN3 discuss the feasibility of UE based and CN based solution for MBS QMC continuity across all RRC states. LSs have been sent to both SA WGs and RAN2 (R3-234694 and R3-234745) for CN and UE based solution, providing QoE measurement configuration information to be stored and asking how to ensure gNB awareness of ongoing QoE measurement for MBS:
	In that respect, RAN3 is discussing whether the network’s instance of QoE measurement configuration information should be stored at the UE or at the AMF while the UE is in RRC_IDLE state. After the UE transits from the RRC_IDLE to RRC_CONNECTED state, this information should be provided to the serving gNB. The QoE measurement configuration information to be stored includes:
· QoE reference.
· The IP address or ID of the Measurement Collection Entity.
· The measConfigAppLayerID.
· Service type.
· QoE measurement type (s-based or m-based measurement) for MBS broadcast service.
· (Working Assumption): available RAN visible QoE metrics.
· Additional information to be stored is FFS.


In short words, when UE transfers from RRC_IDLE to RRC_CONNECT, for QMC continuity, QoE configuration(s) and ongoing session indication should be sent to serving gNB.
In RAN2#122, RAN2 has agreed that UE can release QoE configurations after 48H and no timer will be configured by network.
	UE is allowed to release stored reports and configuration after 48h (similar to logged MDT). No timer is configured by the network.


Hence time-based releasing is a kind of UE implementation issue, CN may not be aware of whether a QoE session is ongoing or not after 48H without UE signaling. Thus, CN can only assume the QoE configuration is released, also cannot provide correct QoE session status. SA2 may not be aware of RAN2's agreement above.
Observation 2: Due to time based QoE report and configuration release, CN may not be aware of whether UE release QoE configuration in RRC_IDLE after 48H.
For UE based solution, which RAN2 is responsible for, there won't be any technical issue for UE to store related QoE measurement configuration information, except some minor impact on UE memory capability.
A hypothetic RRC IE (modifying measConfigAppLayer IE or a new IE) can be introduced for UE to reporting QoE measurement configuration information to serving gNB if necessary. For ongoing session indication, A parameter can be included to the hypothetic RRC IE to indicate ongoing QoE measurement for MBS. The 1-bit indication can also be included to the hypothetic RRC IE.
Based on the above, we think there won't any technical issue to store and retrieve related QMC configuration at UE except some specific impacts.
Proposal 3: Replay to RAN3 LS on QoE continuity that there won't be many technical issues with storing and retrieval of listed QMC configuration information at UE.
2.3 Assistance information on QoE report management
An LS has been sent to RAN3 to ask whether and what information can be provided to the UE for QoE report priority in RAN2#123. And SA5 LS (S5-235542) to RAN3 states that priority can be introduced for RAN overload:
	SA5 think it is possible to introduce a priority per QoE configuration for one certain service type or QoE reference in case of the QoE reporting to an NG-RAN node that is in overload


For similar reason, in RRC_IDLE and RRC_INACTIVE, priority for MBS QoE report discarding should also be considered. Since RAN3 will discuss this issue, RAN2 can wait for RAN3's conclusion.
Proposal 4: Wait for RAN3's conclusion on priority-based QoE report discarding. if not support, RAN2 can discuss whether to reuse priority for RAN overload for QoE reporting discarding in RRC_IDLE and RRC_INACTIVE.
3	Summary
This contribution discusses potential enhancement for MBS QoE, the following are the proposals that may be taken into consideration.
Area scope checking:
Observation 1: Based on the reply of RAN3/SA4/SA5, there are 2 possible options for area scope handling in non-Connected RRC states:
	Option 1: NW transfers Area Scope IE to UE. UE AS layer handles Area Scope IE and informs APP layer. LocationFilter is still handed in UE APP layer.
	Option 2: UE APP layer handles area scope checking alone using extended LocationFilter obtaining PLMN/TA/Cell information. FFS which entity is responsible for providing extended LocationFilter and how to provide it.
Proposal 1: RAN should send Area Scope IE to UE for MBS QoE in RRC_IDLE and RRC_INACTIVE.
Proposal 2: UE AS layer can handle Area scope handling and inform UE APP layer in RRC_IDLE and RRC_INACTIVE.
QoE report storing and retrieval:
Observation 2: Due to time based QoE report and configuration release, CN may not be aware of whether UE release QoE configuration in RRC_IDLE after 48H.
Proposal 3: Replay to RAN3 LS on QoE continuity that there won't be many technical issues with storing and retrieval of listed QMC configuration information at UE.
QoE report management:
Proposal 4: Wait for RAN3's conclusion on priority-based QoE report discarding. if not support, RAN2 can discuss whether to reuse priority for RAN overload for QoE reporting discarding in RRC_IDLE and RRC_INACTIVE.
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