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1 Introduction
Referring to the WID [1], we discuss in this contribution the following aspects to support QoE measurements in RRC_IDLE and RRC_INACTIVE for MBS broadcast services:
1. How to determine qualified UEs for MBS broadcast QoE measurements
2. MBS broadcast QoE reporting for measurements which are collected in RRC_INACTIVE

3. AS layer buffer size for storing MBS broadcast QoE measurements
4. Retrieval of MBS QoE measurement reports in connected state
5. UE autonomous release of MBS QoE measurement configurations and reports in idle state
2 Discussion
2.1 Recap Rel-17 Provisioning of MBS broadcast services
With regards to the provisioning of MBS broadcast services in a cell of the MBS service area, the gNB broadcasts the following information as specified in RRC specification [2], see Figure 1 below: 

· The MBSBroadcastConfiguration message contains information about the broadcast services which are transmitted in the current cell and neighbouring cells.

· SIB20 in SystemInformation message contains information about the AS layer configuration for receiving MBS broadcast services.

· SIB21 in SystemInformation message contains information about the mapping between frequency and MBS broadcast services.

With the above broadcast information an MBS-capable UE in RRC_IDLE and RRC_INACTIVE that is receiving or interested to receive MBS broadcast services may perform cell re-reselection to the cells which provide these MBS broadcast services.

Furthermore, the UE may send the MBSInterestIndication message in RRC_CONNECTED to inform the gNB that the UE is receiving/interested to receive or no longer receiving/interested to receive MBS broadcast service(s). MBS Interest Indication information reporting is implicitly enabled/disabled by the presence of SIB21. The gNB may use this information to allow the UE to receive the MBS broadcast services the UE is interested in. 
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Figure 1: Signaling for provisioning of MBS broadcast services and 
indication of MBS broadcast services of interest
2.2 How to determine qualified UEs for MBS broadcast QoE measurements 
The following agreements were made with regards to the QoE configuration for MBS broadcast services:

RAN2#119-e meeting (Aug 2022):

· 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

RAN2#120 meeting (Nov 2022):

· 1: UE can be configured to do QoE measurements for MBS broadcast in all RRC states.

As a baseline, UE does not trigger RRC Resume – RRC Setup just for the sake of reporting QoE. FFS whether there are cases where we deviate from this baseline.

RAN2#121 meeting (Feb/Mar 2023):

· 1: Rel-18 QoE configuration can be provided to UE as in Rel-17 (RRCreconfiguration, RRCresume). 

· FFS if RRCRelease can be used – proponents should provide detailed proposals on what is in RRCRelease, why it is needed, how to handle RRCReconfiguration + RRCRelease together.

RAN2#121bis-e meeting (April 2023):

· 1:
RRC Release message is not used for configuring QoE measurements for MBS broadcast. 

· 3: When the UE moves to RRC-CONNECTED state and indicates that there is QoE measurement available in RRC{Setup,Resume}Complete message. Network then retrieves the report by configuring the SRB4/5 for QoE reporting and using the Rel-17 reporting mechanism.

· 2:
QoE measurement configuration via broadcast signaling (e.g. System Information, MCCH/MTCH etc.) is not supported.  FFS if the release of configuration can happen via broadcast.

· 4:
If the UE is in RRC_CONNECTED and receives QoE report for MBS broadcast from the application layer, the UE sends the report according to the Rel-17 QoE reporting procedure.

· 5:
The QoE configuration indicates the applicable states (i.e. that the QoE measurements for CONNECTED are supposed to be gathered also in RRC_IDLE/INACTIVE). FFS whether this is explicit or implicit.

· 6:
For QoE configurations of MBS QoE in RRC IDLE, UE AS layer does not store the QoE container but stores QoE configuration ID and service type. FFS if UE AS layer stores something else. 

· 7:
For QoE configurations MBS QoE in RRC IDLE/INACTIVE, the UE APP layer stores all the parameters forwarded from AS layer.

· For INACTIVE, FFS what else UE AS layer stores.

In summary, the QoE configuration for MBS broadcast services is performed by gNB in connected state only via dedicated signaling. However, the question arises how the gNB can determine and select qualified UEs for MBS broadcast QoE measurements. This issue is originated from the fact that a user subscription to the broadcast service provider is not needed for the reception of broadcast service data. Furthermore, the UE does not perform a NAS joining procedure to indicate to the network that it wants to join a broadcast service.
One solution for the gNB to solve this issue is to use the MBSInterestIndication message that it receives from MBS-capable UEs in connected state. To our understanding the information received per MBSInterestIndication message (list of MBS frequencies, MBS priority, list of MBS broadcast services) is sufficient for the gNB to determine and select qualified UEs for MBS QoE measurements.
Furthermore, with regards to continuation of configured MBS broadcast QoE measurements when the UE is transferred to RRC_IDLE or RRC_INACTIVE we suggest to apply the Rel-17 principle that has been specified for RRC_INACTIVE. That means the UE keeps and continues the MBS broadcast QoE configurations in RRC_IDLE or RRC_INACTIVE which have not been explicitly released by the gNB per measConfigAppLayerToReleaseList-r17.
Proposal 1: The gNB uses the MBSInterestIndication message to determine and select qualified UEs for MBS broadcast QoE measurements.
Proposal 2: The UE keeps and continues the MBS broadcast QoE configurations in RRC_IDLE or RRC_INACTIVE which have not been explicitly released by the gNB per measConfigAppLayerToReleaseList-r17.
2.3 MBS broadcast QoE reporting for measurements which are collected in RRC_INACTIVE

In RAN2#119-e meeting (Aug 2022) the following agreements were made with regards to the QoE measurement collection for MBS services in RRC_IDLE/RRC_INACTIVE:

· 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).

The above agreements assume that a reporting of collected QoE measurements in RRC_INACTIVE is not possible, so that the UE has to buffer the QoE reports generated in RRC_INACTIVE. However, with the introduction of SDT in Rel-17 there is no compelling reason to always require the UE to move to RRC_CONNECTED for sending the collected QoE reports. That means if both UE and gNB support SDT then QoE measurement reporting can also be performed in RRC_INACTIVE during the SDT procedure. This would allow an efficient transmission of QoE measurements from the UE to the gNB in terms of signalling overhead.
Proposal 3: Support the option to send MBS broadcast QoE measurements which are collected in RRC_INACTIVE during SDT procedure.
2.4 AS layer buffer size for storing MBS broadcast QoE measurements 

Referring to previous discussions in RAN2 the UE buffers the QoE reports for MBS broadcast services in AS layer which were generated while in RRC_IDLE/RRC_INACTIVE state. However, based on the discussion in RAN2#121 meeting there is still an FFS on the minimum AS layer buffer size.

· FFS what the minimum AS layer buffer size (at least 64 kBytes, can consider whether larger value is used in UE capability discussions). 

Whether to consider values larger than 64 kBytes is difficult to answer yet since it depends on many assumptions such as:
1. What is the typical size of an MBS broadcast QoE measurement report? 

2. How long may a UE stay in RRC_IDLE/RRC_INACTIVE?

3. How long may a QMC session for MBS broadcast last in RRC_IDLE/RRC_INACTIVE?

4. How many MBS broadcast QoE measurements may a UE be configured with by the network for RRC_IDLE/RRC_INACTIVE? In theory, a UE may be configured for up to 16 MBS broadcast QoE measurements.

With regards to 1) SA4 indicated in Rel-17 in the context of the discussion on the pause/resume functionality the following values:
Reply LS in [3]:

Will pausing of QoE reporting during RAN overload effectively help the RAN, given that the average QoE load per application is <100 bits/sec?

Reply LS in [4]:

SA4 has evaluated one possible VR metric collection test, and with reporting every ten minutes the resulting zipped report container is then about 18 kB in size. Although that metrics can be configured in different ways, it illustrates that newer services can in some cases produce larger reports exceeding the existing size limits.

However, considering the fact that QoE metrics for MBS services have not been specified yet, it is difficult to determine a typical size of an MBS broadcast QoE measurement report. Just for illustration, we have listed in Table 1 some exemplary QMC scenarios for MBS broadcast services in RRC_IDLE. For instance, acc. to scenario #8 the UE will generate QoE reports of 1728 kBytes in total if we assume 16 QoE configurations, a size of 18 kBytes for an MBS broadcast QoE measurement report with reporting every 10 minutes and a QMC duration of 1 hour.
Table 1: Exemplary QMC scenarios for MBS broadcast services in RRC_IDLE
	#
	#QoE configs
	Size of QoE report per QoE config
	Reporting interval
	QMC duration
	Total size of generated QoE reports

	1
	1
	2 kBytes
	10min
	1 hour
	12 kB

	2
	1
	18 kBytes
	10min
	1 hour
	108 kB

	3
	4
	2 kBytes
	10min
	1 hour
	48 kB

	4
	4
	18 kBytes
	10min
	1 hour
	432 kB

	5
	8
	2 kBytes
	10min
	1 hour
	96 kB

	6
	8
	18 kBytes
	10min
	1 hour
	864 kB

	7
	16
	2 kBytes
	10min
	1 hour
	192 kB

	8
	16
	18 kBytes
	10min
	1 hour
	1728 kB


In view of the examples shown in Table 1 we suggest:
Proposal 4: Start discussion on the assumptions for selecting the minimum AS layer buffer size for storing MBS broadcast QoE measurements in RRC_IDLE/RRC_INACTIVE.

And in case RAN2 cannot reach consensus on the assumptions for selecting the minimum AS layer buffer size then we propose to agree on 64 kBytes as minimum value. In this case it will be left to UE implementation to support larger sizes for storing MBS broadcast QoE measurements in RRC_IDLE/RRC_INACTIVE.

Proposal 5: Agree on 64 kBytes as minimum value if no consensus can be reached on the assumptions for selecting the minimum AS layer buffer size.
2.5 Retrieval of MBS QoE measurement reports in connected state
At last RAN2#121bis-e meeting the following agreement was made:

· 3: When the UE moves to RRC-CONNECTED state and indicates that there is QoE measurement available in RRC{Setup,Resume}Complete message. Network then retrieves the report by configuring the SRB4/5 for QoE reporting and using the Rel-17 reporting mechanism.

We wonder about the highlighted part with regards to the network behaviour, i.e. whether it is meant as a “shall” or “can” requirement for the network to retrieve the available MBS QoE measurement reports from the UE. From specification point of view, we normally don’t enforce the network to retrieve available information from the UE, e.g. see the UE information procedure as specified in NR RRC [2].
Proposal 6: RAN2 to confirm that it is left to network whether to retrieve available MBS QoE measurement reports from the UE in connected state.
2.6 UE autonomous release of MBS QoE measurement configurations and reports in idle state

When QMC for MBS QoE measurements has been completed in idle state and QoE reports are stored in UE’s AS layer buffer, then the UE may need to keep them for a relative long time (few hours or longer), e.g. due to following reasons:

· In connected state the stored QoE reports were not retrieved by the NR QoE capable gNB.
· The UE camps on an NR serving cell that does not support NR QoE.

· The UE is camped on an inter-RAT serving cell.

Then the question arises for how long the UE should keep the stored MBS QoE measurement configurations and reports. We think that in order to free-up resources the UE should be allowed to autonomously release at least the stored reports after a certain time instead of keeping them until upon power off or upon deregistration.

For instance, in NR and LTE logged MDT the UE is allowed to discard stored logged measurements 48 hours after T330 expiry, see excerpt below from NR RRC [2]. Note: T330 corresponds to the loggingDuration (min10, min20, min40, min60, min90, min120).
Proposal 7: Consider UE autonomous release of stored MBS QoE measurement reports after a certain time.
	5.5a.1.4
T330 expiry

Upon expiry of T330 the UE shall:

1>
release VarLogMeasConfig;

The UE is allowed to discard stored logged measurements, i.e. to release VarLogMeasReport, 48 hours after T330 expiry.


3 Conclusion

In this contribution we have discussed further aspects to consider for the work on supporting QoE measurements in RRC_IDLE and RRC_INACTIVE for MBS broadcast services and made the following proposals:
Proposal 1: The gNB uses the MBSInterestIndication message to determine and select qualified UEs for MBS broadcast QoE measurements.
Proposal 2: The UE keeps and continues the MBS broadcast QoE configurations in RRC_IDLE or RRC_INACTIVE which have not been explicitly released by the gNB per measConfigAppLayerToReleaseList-r17.

Proposal 3: Support the option to send MBS broadcast QoE measurements which are collected in RRC_INACTIVE during SDT procedure.
Proposal 4: Start discussion on the assumptions for selecting the minimum AS layer buffer size for storing MBS broadcast QoE measurements in RRC_IDLE/RRC_INACTIVE.

Proposal 5: Agree on 64 kBytes as minimum value if no consensus can be reached on the assumptions for selecting the minimum AS layer buffer size.

Proposal 6: RAN2 to confirm that it is left to network whether to retrieve available MBS QoE measurement reports from the UE in connected state.
Proposal 7: Consider UE autonomous release of stored MBS QoE measurement reports after a certain time.
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