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Introduction
In RAN2#123bis e-meeting, further  agreements have been achieved:
	· The UE does NOT perform QoE area scope checking when the UE is in RRC_CONNECTED state, i.e. it remains under the responsibility of the network, as in Rel-17.
· on AS vs APP layer handling area scope checking in RRC IDLE/INACTIVE:
· Working assumption: For QoE configurations applicable to RRC_IDLE/INACTIVE state, area scope checking is performed by the UE AS layer when the UE is in RRC_IDLE/INACTIVE state.
· Send an LS to SA4/SA5 to check whether it is OK that polygon-based area scope is not supported for QoE applicable to RRC IDLE/INACTIVE (offline QCM)
· For RAN3 reply LS, we indicate:
· It is feasible for gNB to store and retrieve IDLE/INACTIVE QoE configurations via UE based solution.
· We will indicate some issues, discuss offline what is agreeable to be indicated in the LS (e.g. Uu overhead, security, UE buffer size etc.) (offline China Unicom)
· QoE configurations cannot be released via broadcast.


The contribution intends to discuss remaining issues on MBS QoE as identified in [Post123bis][616], e.g. UE based solution, Priority information and etc., taking into the progress in other groups and the corresponding LS in [1].
Discussion 
UE based solution
In RAN2#123bis, RAN2 agreed it is feasible for gNB to store and retrieve IDLE/INACTIVE QoE configurations via UE based solution. And it seems that companies consider only idle mode is considered for UE to store the configuration in AS layer, since for inactive state UE context will be available anyway. However this may be not always true for all cases. It is noticed that the current protocol does not necessarily guarantee that the new gNB can successfully retrieve the UE's context information. In this case, NW can instruct UE to set up a new connection by sending RRCSetup message instead. Then the QoE configuration will be lost due to UE’s behavior to discard the UE context. In order to avoid this situation, it would be safer that the same operation is taken for RRC_INACTIVE and RRC_IDLE, that is, the UE should also store the corresponding configuration in the AS layer. Because the configurations of the two are the same and share the same buffer, such operation does not require additional cost.
Observation 1: UE context maybe discarded during RRCResume if NW cannot retrieve UE  context successfully. 
Observation 2: It would be safer that  the UE could store in inactive states the the same configuration in the AS layer as in idle, which does not require additional cost.
Proposal 1: When UE moves to RRC_INACTIVE state, UE stores in AS layer the same QoE configuration as agreed for UE entering the RRC_IDLE state.
There are discussion on how to provide QoE configuration when transits to RRC Reconnected states. The discussion continues in  post email discussion [Post123bis][616], with below three options:
· Option 1: UE information request/response procedure
· Option 2: QoE measurement reporting procedure
· Option 3: Using msg5 to retrieve QoE configurations.
There is no significant support on which options but majorities companies can be fine with option 2, .e.g, legacy methods in the  post email discussion. Option 1 is a new procedure which doesn’t provide additional gain, while option 3 in particular may lead to some security issues since the security of AS layer will be activated only after receiving MSG5 in the network. Considering that most companies participated in the email discussion can accept using the existing process, it is suggested to agree directly on Option 2, which can save some time for discussing other important issues.
Observation 3: gNB can retrieve QoE configurations from UE through existing procedures without the need for additional processes.
Proposal 2: If UE based solution is supported, QoE measurement reporting procedure is used to  transmit QoE configurations info to the gNB.
Based on the email discussion, some companies suggested to wait for the outcome of QoE configurations retrieval procedure  before further discussing whether it is necessary to introduce a new 1-bit indicator in msg5 to indicate available of QoE configuration that has no yet initiated. Based on current agreed 1-bit indication in Msg5 (SetupComplete or ResumeComplete) the gNB cannot retrieve QoE configurations if no QoE reports are indicated from the UE to gNB. Therefore if Proposal 2 is agreed, an availability indication representing the QoE measurements configuration stored in UE is required. Based on above  it’s proposed to introduce a new 1-bit indication in msg5 to represent the availability of QoE measurement configurations stored in the UE if P2 is agreed.
Proposal 3: If P2 is agreed, introduce a new 1-bit indication in msg5 to indicate the availability of QoE measurement configurations stored in the UE.
Based on the email discussion, some companies think RAN2 don’t need to introduce explicit indicator in AS-layer on whether a QoE configuration is also applicable in RRC-IDLE/INACTIVE states.  In our opinion, RAN2 made the working assumption on explicit indicator and it can be revisited if RAN3 decides to introduce a service type. Since RAN3 confirm the MBS is considered as a communication service (instead of a service type) , we think the RAN2 WA can be straightly confirmed. Furthermore, it is still possible for NW to configure UE with only QoE configuration only applicable for connected mode even UE with the capability to support QoE measurements in idle/inactive states. 
Observation 4: It is still possible for NW to configure UE with only QoE configuration only applicable for connected mode even UE with the capability to support QoE measurements in idle/inactive states. 
Therefore it is proposed that:
Proposal 4: Confirm below working assumption as agreement：RAN2 will use explicit indicator in AS-layer on whether a QoE configuration is also applicable in RRC-IDLE/INACTIVE states. 

Priority information 
A LS [1] was sent from RAN3, and the following agreements on priority information have been achieved:
	RAN3 thanks SA5 and RAN2 for the LS in S5-232760 and R2-2309004 respectively on QoE measurements in RRC IDLE/INACTIVE states. RAN3 would like to provide further feedback to the following question asked by RAN2.
Q1: RAN2 would like to ask if the gNB can obtain assistance information based on which the gNB can configure the UE for the purpose of prioritizing some QoE reports over others?
RAN3: Taking SA5’s response in S5-232760 into account, RAN3 agree to introduce assistance information in the form of priority per QoE configuration, for both m-based and s-based QoE measurement. The gNB could take this assistance information into account to selectively pause some QoE measurement task in case of overload. If this assistance info is available at UE, it could also instruct the UE how to select the reports to discard in case of limited storage space. In that respect, RAN3 thinks that it is up to RAN2 to decide whether such info should be available at UE side. 
Q2: If the answer to Q1 is “yes”, RAN2 would like to request RAN3 to provide details about this information.
RAN3: The assistance information is defined as integer type with different values from 1 to 16. Then, in case the UE’s QoE buffer becomes full, the UE can first discard reports pertaining to value 16.




Based on the above Ls, RAN3 has agreed to introduce a priority per QoE configuration which is supported for both m-based and s-based QoE measurement as assistance information in case of limited storage space. And the assistance information is a priority defined as integer type with different values from 1 to 16, with 1 as the highest priority and 16 as the lowest priority. In order to support RAN3 requirement in Ls, it is proposed that to include the priority values information ( i.e.,INTEGER (1..16))  as discussed above in idle/inactive QoE configuration and UE will store it in AS layer. And the UE can first discard reports pertaining to value 16.
Based on above analysis, below proposal is made:
Proposal 5a: Confirm RAN3’s conclusion that per QoE configuration includes a priority values information ( i.e.,INTEGER (1..16)) in idle/inactive QoE configuration, when provided, UE stores them in AS layer.
Proposal 5b: When buffer is full, UE first deletes the reports of QoE with the highest priority value, if provided, and so on.
Apart from the priority information ,another potential useful information would be the QoE measurement type (i.e., signalling based or management based) Since signalling based QoE is targeted for single UE while management based QoE is configured for multiple UE, which means even some management based QoE reports should be deleted it is still possible for NW to collect report from other UE. 
Observation 5: When some management based QoE reports are deleted it is still possible for NW to collect report from other UE while for signalling based QoE the deleted report cannot be restored once deleted.
In addition, the types of QoE mentioned above can be directly obtained from the QoE configuration information stored in the UE, without any additional standard influences. Therefore, to avoid loss of signalling based QoE report over management based QoE report, it is proposed that M-based QoE reporting shall be overwritten before S-based QoE reporting when the buffer for non-connected QoE is full.
Observation 6: The types of QoE can be directly obtained from the QoE configuration information stored in the UE, without any additional specs impact if UE based solution is assumed.
Proposal 6: M-based QoE reporting shall be overwritten before S-based QoE reporting when the buffer for non-connected QoE is full.

QoE Reporting via SDT
Another ffs issue is on whether there are any exceptions that allow UE to initiate RRCResume for QoE reporting. Since the SDT mechanism is already a mature mechanism for small data transmission and the QoE measurements alone is not so heavy, it shall be possible for UE to make use of SDT mechanism to report QoE measurements at least. And most of the SDT mechanism can be reused here, the extra work to support QoE over SDT is not heavy. 
Observation 7: SDT is a mature mechanism for data transmission during inactive states where most of the procedure can be reused for QoE reports in inactive states, therefore the extra specs work is limited.
Therefore, based on above analysis, it is proposed that UE in inactive mode can use SDT for QoE reporting when the conditions to trigger SDT is fulfilled.
Proposal 7: For UE capable of SDT, it can send QoE reports through SDT in INACTIVE state when the conditions to trigger SDT are fulfilled.

[bookmark: _Hlk83889356][bookmark: _Hlk83889312]Conclusion
[bookmark: _Hlk83889481]In the above sections, the following observations and proposals were made: 
Observation 1: UE context maybe discarded during RRCResume if NW cannot retrieve UE  context successfully. 
Observation 2: It would be safer that  the UE should also store the the same configuration in the AS layer in inactive as in idle which does not require additional cost.
Observation 3: gNB can retrieve QoE configurations from UE through existing procedures without the need for additional processes.
Observation 4: It is still possible for NW to configure UE with only QoE configuration only applicable for connected mode even UE with the capability to support QoE measurements in idle/inactive states. 
Observation 5: When some management based QoE reports are deleted it is still possible for NW to collect report from other UE while for signalling based QoE the deleted report cannot be restored once deleted.
Observation 6: The types of QoE can be directly obtained from the QoE configuration information stored in the UE, without any additional specs impact if UE based solution is assumed.
Observation 7: SDT is a mature mechanism for data transmission during inactive states where most of the procedure can be reused for QoE reports in inactive states, therefore the extra specs work is limited.
Proposal 1: When UE moves to RRC_INACTIVE state, UE stores in AS layer the same QoE configuration as agreed for UE entering the RRC_IDLE state.
Proposal 2: If UE based solution is supported, QoE measurement reporting procedure is used to  transmit QoE configurations info to the gNB.
Proposal 3: If P2 is agreed, introduce a new 1-bit indication in msg5 to indicate the availability of QoE measurement configurations stored in the UE.
Proposal 4: Confirm below working assumption as agreement：RAN2 will use explicit indicator in AS-layer on whether a QoE configuration is also applicable in RRC-IDLE/INACTIVE states. 
Proposal 5a: Confirm RAN3’s conclusion that per QoE configuration includes a priority values information ( i.e.,INTEGER (1..16)) in idle/inactive QoE configuration, when provided, UE stores them in AS layer.
Proposal 5b: When buffer is full, UE first deletes the reports of QoE with the highest priority value, if provided, and so on.
Proposal 6: M-based QoE reporting shall be overwritten before S-based QoE reporting when the buffer for non-connected QoE is full.
Proposal 7: For UE capable of SDT, it can send QoE reports through SDT in INACTIVE state when the conditions to trigger SDT are fulfilled.
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