3GPP TSG-RAN WG2 Meeting #121	R2-2300719
Athens, Greece, 27 February – 3 March 2023	


Agenda item:	8.14.2
Source:	Apple
Title:	QoE Measurements Collection in IDLE/INACTIVE States
WID/SID:	NR_QoE_enh-Core
Document for:	Discussion / Decision

Introduction
According to the WID of Rel-18 QoE [1], one of the objectives aims to specify QoE measurement configuration and collection in RRC_INACTIVE and RRC_IDLE states for MBS. Both RAN2 and RAN3 have initiated some discussions on this topic. Some agreements are captured below:
	RAN2 #119-e Agreements:
2: The gNB can send the QoE configuration for MBS broadcast service to UE by RRC message in RRC_CONNECTED via dedicated signalling. The UE stores the configuration for QoE and performs the application layer measurement for MBS broadcast service. 
FFS if configuration can be done in IDLE/INACTIVE states. 
FFS how does gNB determine which UEs can be configured with MBS QoE measurements

FFS if there is a new explicit indicator or new service type used for MBS QoE configuration in RRC_IDLE/RRC_INACTIVE. Wait for RAN3 progress and SA4 LS reply to RAN3.

1: The baseline principles for QoE measurement collection for MBS services in RRC_INACTIVE and RRC_IDLE states are:
1)  	The UE is configured with IDLE/INACTIVE QoE via RRC.
2)	The UE buffers the QoE reports generated while in RRC IDLE/INACTIVE state.
3)	FFS if UE can setup/resume RRC connection just for QoE reporting, or whether the QoE reports are sent to the network when the UE moves to RRC CONNECTED state due to other reasons. 
3: When the UE moves to RRC_CONNECTED state, the UE sends the QoE measurements availability indication to the gNB.

4: For buffering of QoE reports generated in RRC IDLE/INACTIVE state, RAN2 should discuss at least the minimal memory size requirement. FFS if AS layer is responsible for storing the QoE reports (as in Rel-17).
RAN2 #120-e Agreements:
Ask SA4 if we can use application layer information for QoE measurements in IDLE/INACTIVE the Rel-18 area scope given that the needed information requires cell knowledge.
6: For buffering of QoE reports generated in RRC IDLE/INACTIVE state, RAN2 will make some assumptions on the minimal memory size requirement and the buffering layer. We can indicate these to SA4/SA5 to see if they think those assumptions are realistic.
Ask SA4/5 on how network would handle reports based on when they were collected, and whether it matters how “old” they are.
1: UE can be configured to do QoE measurements for MBS broadcast in all RRC states.
As a baseline, UE does not tigger RRC Resume – RRC Setup just for the sake of reporting QoE. FFS whether there are cases where we deviate from this baseline.

RAN3 #117bis-e Agreements:
· Whether UE can only report the INACTIVE/IDLE QoE reports to gNB when the UE has entered to the RRC_CONNECTED due to other reasons is pending to RAN2 discussion.
· RAN3 discuss the alignment between logged MDT and MBS QoE when basic solution for MBS QoE has been defined first.
· RAN3 continues to discuss how to handle the QoE reports sent at new gNB when UE was in RRC_IDLE.OAM should have the flexibility to collect QoE only in high mobility scenarios and/or in HSDN cells instead of collecting blindly.
RAN3 #118 Agreements:
· No enhancements on paging for the purpose of configuring UE with legacy QoE measurement for the RRC_IDLE/INACTIVE UEs.
· Legacy paging only for legacy QoE purpose is up to implementation.
· 
· Use the same set of parameters in QMC configuration for all RRC states.
· RAN3 assumes that there is no need to request QoE measurements per UE RRC state.
· WA: MBS service area can be expressed by QoE area scope IE, FFS on whether any enhancements of this IE are needed.



 
In this paper, we would like to share some of our views on how the UE should handle reporting of QoE in IDLE/INACTIVE states.
Discussions
QoE Measurement Configuration in IDLE/INACTIVE States
In RAN2 #120, we have made an agreement about if a UE can be configured to do QoE measurement in all RRC states:
· UE can be configured to do QoE measurements for MBS broadcast in all RRC states.
In our understanding, this agreement basically means that: Regardless of which RRC state the UE is operating, the UE can receive configuration message to perform QoE measurement.
If this understanding is correct, RAN2 should confirm the mechanism that allows the UE to receive the QoE configuration. There are two potential options:
· Option 1: The network can page the UE to trigger RRC connection establishment procedure, in order to provide QoE configuration.
· Option 2: The network can provide QoE configuration via the broadcast message, such as MBS-related SIB (SIB20 or SIB21).

It is worth noting that, RAN3 has agreed that no enhancement is needed in paging for the purposes of QoE configuration, which means even if Option 1 is applied, no specification change is foreseeable as it could be enabled via network implementation. From our point of view, we also think it may result in unnecessary and excessive power consumption for the UE to resume RRC connection (based on paging) if the purpose of which is solely for receiving the QoE configuration. Hence, relying on paging to configure a UE in IDLE/INACTIVE states for QoE tasks is not a preferred approach.
On the other hand, if the network can directly include the QoE configurations in the broadcast message relating to MBS (as in Option 2), we think it is more appropriate and efficient as the UE anyway needs to receive such SIBs in order to configure MBS. Thus, we suggest that RAN2 can consider the option of having QoE configuration information in the broadcast message.
Proposal 1: RAN2 can consider including QoE configurations in the broadcast message(s), in order to configure QoE measurements of the UEs in IDLE/INACTIVE states.

QoE Measurement Reporting in IDLE/INACTIVE States
We have agreed that, as a baseline, the UE does not trigger RRC resume/setup for the sake of QoE reporting. This baseline is quite reasonable as it is more ideal that only when the UE returns to RRC_CONNECTED state for any other reason, the UE can seize the opportunity to report QoE at the same time. However, according to the agreement, we may further study if there is any case that may require the UE to resume/setup RRC connection proactively for QoE reporting. Moreover, there are some proposals wherein the UE can report QoE measurements without having to conduct RRC resume, e.g. via SDT.
In our views, whether RAN2 should further consider the cases where the UE proactively report QoE when it is in IDLE/INACTIVE state, is hinged on if there are use cases where the network requires QoE report in a more “urgent” manner. If for some reasons, the network needs QoE measurements immediately for some more real-time operations such as RAN optimization, then perhaps it makes sense for RAN2 to consider how the UE can report QoE in a more timely fashion, such as resume RRC connectivity proactively or perform SDT. Otherwise, if we do not foresee such cases, then in Rel-18 we think we should simply stick to the agreed baseline where the UE does not trigger RRC resume for the sake of QoE reporting.
Proposal 2: RAN2 should clarify if there are cases where the network may urgently need QoE reports from the UEs in RRC IDLE/INACTIVE states. If there are no such use cases, in Rel-18 the UE does not proactively enter RRC_CONNECTED state just for the sake of QoE reporting.

Signaling for QoE Availability/Request in RRC-CONNECTED
When a UE returns to RRC-CONNECTED (for any reason), it is agreed that the UE should indicate the availability of QoE measurements. This indication can be included in RRCSetupComplete or RRCResumeComplete messages, which indicates if the UE has collected and store any valid QoE report when it was in RRC IDLE/INACTIVE state.
Based on this indication, the network can follow the MDT framework to retrieve the stored QoE reports from the UE, by making the request in the UEInformationRequest message. RAN2 can further discuss if a separate request message is needed for QoE, or we can simply reuse the same request message for MDT. Upon the reception of such request, the UE can provide the stored QoE report via the UEInformationResponse message.  
Proposal 3: When the UE moves to RRC-CONNECTED state:
· The UE indicates the availability of QoE reports in RRCSetupComplete or RRCResumeComplete message.
· The network can request the UE to report the stored QoE measurements using UEInformationRequest message.
· The UE can report the stored QoE measurements using UEInformationResponse message.

Conclusions
In this contribution, we have discussed some of views about QoE measurements and reporting in IDLE/INACTIVE states. The following are proposed:
Proposal 1: RAN2 can consider including QoE configurations in the broadcast message(s), in order to configure QoE measurements of the UEs in IDLE/INACTIVE states.
Proposal 2: RAN2 should clarify if there are cases where the network may urgently need QoE reports from the UEs in RRC IDLE/INACTIVE states. If there are no such use cases, in Rel-18 the UE does not proactively enter RRC_CONNECTED state just for the sake of QoE reporting.
Proposal 3: When the UE moves to RRC-CONNECTED state:
· The UE indicates the availability of QoE reports in RRCSetupComplete or RRCResumeComplete message.
· The network can request the UE to report the stored QoE measurements using UEInformationRequest message.
· The UE can report the stored QoE measurements using UEInformationResponse message.
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