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1 Introduction
In this contribution, we discuss on remaining issues on Rel-18 QoE measurement in RRC_IDLE and RRC_INACTIVE.
2 Discussion
2.1 Area scope
In RAN2#122, RAN2 sent an LS to RAN3/SA4/SA5 on area scope for QoE measurements (i.e., R2-2306569):
	LS from RAN2 (R2-2306569)
RAN2 has the following questions related to area scope configuration:
Q1) RAN2 would like to ask SA4 and SA5 if the restriction specified in TS 26.247 and TS 26.114 means that LocationFilter cannot be configured together with Area Scope of QMC in NGAP signalling. If so, can this restriction be removed? as RAN2 would like to clarify that even when Area Scope of QMC is not used for area scope checking, it is still useful for RAN to help the gNB select proper UEs for QoE measurements configuration.

Q2) RAN2 would also like to ask SA4/SA5/RAN3 whether there is a problem if for UEs in RRC CONNECTED the network performs area scope checking (with Area Scope of QMC) and UE application also performs area scope checking (with LocationFilter) at the same time. It should be noted that area scope management for UEs in RRC CONNECTED in Rel-17 relies on the gNB releasing the QoE configuration when the UE moves out of the applicable area scope.

RAN2 has discussed PLMN/TA information for area scope and assumed it is needed for Rel-18 QoE measurement for MBS broadcast. Regarding this issue, RAN2 has the following question.

Q3) RAN2 would like to ask SA4/SA5 if it is feasible to include PLMN/TA information in LocationFilter?


Then, RAN3/SA4/SA5 replied to RAN2 respectively. Firstly, the reply LS from RAN3 is captured:

	LS from RAN3 (R3-234746)
1 Overall description
RAN3 thanks RAN2 for the LS on area scope for QoE measurements.

Regarding the following Question asked by RAN2,

Q2) RAN2 would also like to ask SA4/SA5/RAN3 whether there is a problem if for UEs in RRC CONNECTED the network performs area scope checking (with Area Scope of QMC) and UE application also performs area scope checking (with LocationFilter) at the same time. It should be noted that area scope management for UEs in RRC CONNECTED in Rel-17 relies on the gNB releasing the QoE configuration when the UE moves out of the applicable area scope.
Answer to Q2:

RAN3 discussed the case where area scope checking is performed by the RAN and by the UE when the UE is in RRC_CONNECTED.

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.

RAN3 has no common understanding on whether inconsistencies can occur e.g. non-overlapping area scopes, if area scope checking is handled at two different entities at the same time. However, RAN3 thinks that the area scope check in RRC_CONNECTED should be continued to be performed in the RAN based on the Area Scope of QMC IE in TS 38.413.


In RAN3’s understanding, when UE is in RRC_CONNECTED, the area scope check should be performed by RAN via Area Scope of QMC IE in TS 38.413.
Observation 1. In RAN3’s understanding, when UE is in RRC_CONNECTED, the area scope check should be performed by RAN via Area Scope of QMC IE in TS 38.413.
Next, the reply LS from SA4 is captured:

	LS from SA4 (S4-231490)
1
Overall description
SA4 thanks RAN2 for the liaison on area scope for QoE measurements and would like to provide the feedback on the raised questions below. 

Q1) RAN2 would like to ask SA4 and SA5 if the restriction specified in TS 26.247 and TS 26.114 means that LocationFilter cannot be configured together with Area Scope of QMC in NGAP signalling. If so, can this restriction be removed? as RAN2 would like to clarify that even when Area Scope of QMC is not used for area scope checking, it is still useful for RAN to help the gNB select proper UEs for QoE measurements configuration.

Answer: In TS 26.247 and TS 26.114, the limitation not to configure the LocationFilter together with the Area Scope of QMC in NGAP signalling was introduced in order to avoid the duplicated area scope handling in both the UE application layer and the network side. 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. 

Q2) RAN2 would also like to ask SA4/SA5/RAN3 whether there is a problem if for UEs in RRC CONNECTED the network performs area scope checking (with Area Scope of QMC) and UE application also performs area scope checking (with LocationFilter) at the same time. It should be noted that area scope management for UEs in RRC CONNECTED in Rel-17 relies on the gNB releasing the QoE configuration when the UE moves out of the applicable area scope.

Answer: As mentioned in the answer to Q1, from SA4 perspectives, the consecutive filtering in both the UE and the NG-RAN sides should be avoid. SA4 would also like to remind that the area scope of a QoE configuration shall only be evaluated at the start of a QoE measurement and reporting session (“QoE session”), i.e. if the UE moves out the coverage, the ongoing QoE Sessions should not be affected.
Q3) RAN2 would like to ask SA4/SA5 if it is feasible to include PLMN/TA information in LocationFilter? 

Answer: The UE application layer can obtain the PLMN/TA/Cell information via the existing AT command, i.e. +C5GREG. 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.


In the perspective of SA4, consecutive filtering in both the UE (via LocationFilter) and NG-RAN (via Area Scope of QMC in NGAP signaling) should be avoided. Meanwhile, SA4 thinks there is no issue to extend LocationFilter to include PLMN/TA information since the UE application can obtain PLMN/TA information from UE AS via the existing AT command, but it needs to be confirmed by SA5.
Observation 2. In SA4’s understanding, consecutive filtering in both the UE (via LocationFilter) and NG-RAN (via Area Scope of QMC in NGAP signaling) should be avoided.
Observation 3. In SA4’s understanding, there is no issue with extending LocationFilter to include the PLMN/TA, but it needs to be confirmed by SA5.
Lastly, the reply LS from SA5 is shown as below: 
	LS from SA5 (S5-235782)
1 Overall description
SA5 thanks RAN3 for the LS on on area scope for QoE measurements. 

SA5 has the following responses to RAN2's questions:

Q1) RAN2 would like to ask SA4 and SA5 if the restriction specified in TS 26.247 and TS 26.114 means that LocationFilter cannot be configured together with Area Scope of QMC in NGAP signalling. If so, can this restriction be removed? as RAN2 would like to clarify that even when Area Scope of QMC is not used for area scope checking, it is still useful for RAN to help the gNB select proper UEs for QoE measurements configuration.
Answer: From SA5 point of view, SA5 does not foresee any issues in case of Area Scope of QMC is provided over NGAP signalling while the area scope filtering is handled by the UE Using LocationFilter.

Q2) RAN2 would also like to ask SA4/SA5/RAN3 whether there is a problem if for UEs in RRC CONNECTED the network performs area scope checking (with Area Scope of QMC) and UE application also performs area scope checking (with LocationFilter) at the same time. It should be noted that area scope management for UEs in RRC CONNECTED in Rel-17 relies on the gNB releasing the QoE configuration when the UE moves out of the applicable area scope.
Answer: 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.

Q3) RAN2 would like to ask SA4/SA5 if it is feasible to include PLMN/TA information in LocationFilter? 
Answer: 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.


SA5 does not foresee any issue with consecutive filtering in both the UE (via LocationFilter) and NG-RAN (via Area Scope of QMC in NGAP signaling). Meanwhile, SA5 considers it is feasible to include PLMN/TA information in the LocationFilter, if SA4 confirms UE application layer can obtain the PLMN and TA information.
Observation 4. In SA5’s understanding, there is no issue with consecutive filtering in both the UE (via LocationFilter) and NG-RAN (via Area Scope of QMC in NGAP signaling)

Observation 5. In SA5’s understanding, it is feasible to include PLMN/TA information in the LocationFilter, if SA4 confirms UE application layer can obtain the PLMN and TA information.
Given Observation 2/4, although SA5 thinks there is no issue with consecutive filtering, there is the clear view from SA4 against the consecutive filtering. Therefore, RAN2 should avoid consecutive filtering.

Proposal 1. Consecutive filtering in both the UE (via LocationFilter) and NG-RAN (via Area Scope of QMC in NGAP signaling) should be avoided.

Considering Observation 1 (RAN3’s view) and Proposal 1 together, when UE is in RRC_CONNECTED, the area scope check should be performed “only” by RAN via Area Scope of QMC IE in TS 38.413. On the other hand, when UE is in RRC_IDLE or RRC_INACTIVE, only UE application should perform area scope check via LocationFilter, since RAN cannot check area scope.

Proposal 2. For MBS QoE configuration,

· When UE is in RRC_CONNECTED, the area scope check should be performed only by RAN via Area Scope of QMC IE in TS 38.413.

·  When UE is in RRC_IDLE or RRC_INACTIVE, the area scope check should be performed only by UE application via LocationFilter
To implement Proposal 2, we should define a new UE application behavior, i.e., 1) activating LocationFilter check when UE AS transits to RRC_CONNECTED, 2) deactivating LocationFilter check when UE AS transits to RRC_IDLE or RRC_INACTIVE. This can be achieved by introducing new signaling with UE AS and UE APP (i.e., a new AT command). Specifically, when UE AS transits to RRC_CONNECTED, UE AS informs UE APP to deactivate LocationFilter check by setting “deactivate” in the new AT command. On the other hand, when UE AS transits to RRC_IDLE or RRC_INACTIVE, UE AS informs UE APP to activate LocationFilter check by setting “activate” in the new AT command.
Proposal 3. For MBS QoE configuration,

· When UE AS transits from RRC_IDLE or RRC_INACTIVE to RRC_CONNECTED, UE AS informs UE APP to deactivate LocationFilter check.
· When UE AS transits from RRC_CONNECTED to RRC_IDLE or RRC_INACTIVE, UE AS informs UE APP to activate LocationFilter check.
2.2 Report of MBS QoE session status
There is another LS from RAN3 on QoE measurement in RRC_IDLE and RRC_INACTIVE:
	LS from RAN3 (R3-234745)
1. Overall description:
To ensure signalling-based and management-based QoE measurement continuity for MBS across RRC states, RAN3 agreed that the QoE measurement configuration information should be made available to the gNB serving the UE when the UE transits from the RRC_IDLE to RRC_CONNECTED state. In that respect, RAN3 is discussing whether the 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 the following, per QoE configuration:

· 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 addition, RAN3 agreed that, after a UE configured for QoE measurements transits from the RRC_IDLE to the RRC_CONNECTED state, the gNB serving of the UE should be aware of the status of MBS QoE measurement session.

2. Actions:

To SA2: RAN3 respectfully asks SA2 to inform RAN3 whether there are any technical issues with storing the above listed QoE measurement configuration information at the AMF. The QoE measurement configuration information stored at the AMF would be transparent to the AMF. 

To RAN2: RAN3 respectfully asks RAN2 to inform RAN3 whether there are any technical issues with storing and retrieval of the above listed QoE measurement configuration information at UE, and to discuss how to ensure that the gNB serving the UE upon transition from the RRC_IDLE to the RRC_CONNECTED state, is aware of whether there are ongoing QoE measurements for MBS.



In the LS, RAN3 first listed several QoE configuration information which should be provided to the serving gNB, after UE transits from the RRC_IDLE to RRC_CONNECTED state, and asked whether there are any technical issues on storing them at UE. In Rel-17 QoE measurement, UE AS only stores measConfigAppLayerID and service type for each QoE configuration. Therefore, if gNB also gives to UE the rest of QoE configuration information (listed in the LS) as RRC parameters, it is feasible for UE AS in RRC_IDLE to store them, and for RAN to retrieve in RRC_CONNECTED. RAN2 can inform this understanding to RAN3.
Proposal 4. In reply LS to R3-234745, RAN2 informs RAN3 if gNB gives the QoE configuration information listed in the LS to UE as RRC parameters, RAN2 thinks it is feasible for UE AS in RRC_IDLE to store them, and for RAN to retrieve in RRC_CONNECTED.
In the LS, RAN3 also asked how to ensure their agreement (i.e., After a UE configured for QoE measurements transits from the RRC_IDLE to the RRC_CONNECTED state, the gNB serving of the UE should be aware of the status of MBS QoE measurement session). In our understanding, when UE transits from RRC_IDLE to RRC_CONNECTED, UE should send the session start/stop indicator if MBS QoE measurement status has changed during RRC_IDLE. Besides, it also applies to RRC_INACTIVE. Although gNB can retrieve status of MBS QoE measurement session from INACTIVE AS context, it may be updated during RRC_INACTIVE. Therefore, we propose, when UE transits from RRC_IDLE or RRC_INACTIVE to RRC_CONNECTED, UE should send the session start/stop indicator if MBS QoE measurement status has changed during RRC_IDLE or RRC_INACTIVE. RAN2 can also inform this understanding to RAN3.
Proposal 5. When UE transits from RRC_IDLE or RRC_INACTIVE to RRC_CONNECTED, UE should send the session start/stop indicator if MBS QoE measurement status has changed during RRC_IDLE or RRC_INACTIVE.
3 Conclusion
Based on the above, RAN2 is requested to discuss on the following proposals:
Observation 1. In RAN3’s understanding, when UE is in RRC_CONNECTED, the area scope check should be performed by RAN via Area Scope of QMC IE in TS 38.413.
Observation 2. In SA4’s understanding, consecutive filtering in both the UE (via LocationFilter) and NG-RAN (via Area Scope of QMC in NGAP signaling) should be avoided.

Observation 3. In SA4’s understanding, there is no issue with extending LocationFilter to include the PLMN/TA, but it needs to be confirmed by SA5.
Observation 4. In SA5’s understanding, there is no issue with consecutive filtering in both the UE (via LocationFilter) and NG-RAN (via Area Scope of QMC in NGAP signaling)

Observation 5. In SA5’s understanding, it is feasible to include PLMN/TA information in the LocationFilter, if SA4 confirms UE application layer can obtain the PLMN and TA information.
Proposal 1. Consecutive filtering in both the UE (via LocationFilter) and NG-RAN (via Area Scope of QMC in NGAP signaling) should be avoided.

Proposal 2. For MBS QoE configuration,

· When UE is in RRC_CONNECTED, the area scope check should be performed only by RAN via Area Scope of QMC IE in TS 38.413.

·  When UE is in RRC_IDLE or RRC_INACTIVE, the area scope check should be performed only by UE application via LocationFilter
Proposal 3. For MBS QoE configuration,

· When UE AS transits from RRC_IDLE or RRC_INACTIVE to RRC_CONNECTED, UE AS informs UE APP to deactivate LocationFilter check.

· When UE AS transits from RRC_CONNECTED to RRC_IDLE or RRC_INACTIVE, UE AS informs UE APP to activate LocationFilter check.

Proposal 4. In reply LS to R3-234745, RAN2 informs RAN3 if gNB gives the QoE configuration information listed in the LS to UE as RRC parameters, RAN2 thinks it is feasible for UE AS in RRC_IDLE to store them, and for RAN to retrieve in RRC_CONNECTED.
Proposal 5. When UE transits from RRC_IDLE or RRC_INACTIVE to RRC_CONNECTED, UE should send the session start/stop indicator if MBS QoE measurement status has changed during RRC_IDLE or RRC_INACTIVE.
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