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Introduction

The Work Item on how to support NR QoE in RRC_INACTIVE and RRC_IDLE has been agreed in RAN#96e(RP-221803) with the following objectives:

Support for new service type, such as AR, MR, MBS and other new service type defined or to be supported by SA4. Support RAN-visible parameters for the additional service types, and the existing service if needed, and the coordination with SA4 is needed [RAN3, RAN2].
Specify the new service and the existing service defined or to be supported by SA4, combined with high mobility scenarios, e.g., High Speed Trains.
Specify for QoE measurement configuration and collection in RRC_INACTIVE and RRC_IDLE states for MBS, at least for broadcast service [RAN3, RAN2].
Specify the mechanism to support the alignment of the existing radio related measurement and QoE reporting.
The intention of this contribution is to share our views on how to support NR QoE in RRC_INACTIVE and RRC_IDLE for MBS.

Discussion
 INACTIVE/IDLE QoE service type

In WID shown above, it is obvious that only MBS is considered for INACTIVE/IDLE QoE. But different with the current defined service type in Rel-17, MBS can be split into multicast service and broadcast service. The mechanism of multicast and broadcast are not exactly the same. Specifically, based on the MBS mechanism introduced in Rel-17, a UE can receive the broadcast service regardless of its RRC state. Meanwhile, a UE can only receive the multicast service when it is in RRC_CONNECTED. That’s also the reason why companies have concern on whether to support both multicast and broadcast for non-CONNECTED QoE measurement.

Observation 1: Based on the standardized mechanism, multicast service is only supported when UE in RRC_CONNECTED state and broadcast service is regardless of UE’s RRC state.

From our point of view, it is benefit for RAN3 to dsicuss how to support the INACTIVE/IDLE QoE for broadcast firstly at early stage in Rel-18. Currently, companies are parallel discussing whether/how to support the INACTIVE multicast in Rel-18 with the INACTIVE/IDLE QoE topic. It is not good for RAN3 to further discuss how to support INACTIVE multicast QoE based on an uncertain base(e.g. INACTIVE multicast service). In another hand, if multicast service can also be supported after Rel-18 WI period, it is efficiency for RAN3 to support the INACTIVE QoE for multicast in future release based on the defined INACTIVE/IDLE QoE in Rel-18. In short, RAN3 shall discuss how to support broadcast INACTIVE/IDLE QoE as first priority in Rel-18.

Proposal 1: RAN3 shall discuss how to support broadcast INACTIVE/IDLE QoE as first priority in Rel-18.

 INACTIVE/IDLE QoE configuration
Support for new service type, such as AR, MR, MBS and other new service type defined or to be supported by SA4. Support RAN-visible parameters for the additional service types, and the existing service if needed, and the coordination with SA4 is needed [RAN3, RAN2].
As described in the WID, “MBS” is going to be supported as a new service type in the legacy NR QoE(CONNECTED QoE). Hence, it is naturally to discuss how to configure the CONNECTED and/or non-CONNECTED MBS QoE or broadcast QoE. More specifically, It is proposed for RAN3 to discuss whether to split the configuration for CONNECTED QoE and non-CONNECTED QoE. Two alternatives may be further discussed by RAN3 on this part:

Alt1: Separate configuration procedures for new service type “MBS”(e.g. broadcast) shall be used for either non-CONNECTED QoE(QoE performs in RRC_INACTIVE and RRC_IDLE) or CONNECTED QoE(QoE performs in RRC_CONNECTED). 

In this alternative, the CONNECTED QoE configuration for MBS(e.g. for both broadcast and multicast) is configured by using the procedure which is only used for CONNECTED QoE configuration(e.g. legacy QoE configuration procedure in Rel-17 or new introduced one).For non-CONNECTED QoE, it can not be configured by using the QoE reference ID which is also be used by CONNECTED QoE. More generally, a non-CONNECTED QoE configuration means this QoE can only be performed/triggered when UE is INACTIVE or IDLE. CONNECTED QOE configuration means this QoE can only be performed/triggered when UE is CONNECTED.
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Figure 1. Separate configurations for different RRC states MBS QoE
Alt2: Unified configuration procedure for new service type “MBS”(e.g. broadcast) shall be used for both non-CONNECTED QoE and CONNECTED QoE.
The QoE measurement for the service type “MBS” with an indicator or sub-service type “broadcast” can be performed in any RRC state. 
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Figure 2. Unified configuration for MBS QoE
Because UE can perform broadcast in any RRC states, we slightly prefer to consider the second alternative. 

Proposal 2: It is proposed for RAN3 to discuss how to configure the CONNECTED QoE and non-CONNECTED QoE for MBS(e.g. broadcast):

Opt1:Configure CONNECTED QoE and non-CONNECTED QoE for MBS(e.g. broadcast) separately.

Opt2:Unified configuration for MBS(e.g. broadcast) QoE. It can be triggered/performed in any RRC states.
Based on our explanation above, the RRC state condition is not same when UE performs the QoE measurement for multicast and broadcast. Hence, it is clear for RAN3 to distinguish these two cases in the configuration procedure. From our point of view, two alternatives may be further discussed:

Sub-service types for MBS

In this alternative, RAN3 may introduce two sub-service types “BC”(broadcast) and “MC”(multicast) instead of introducing “MBS” for NR QoE in Rel-18. For QoE with sub-service type“BC”, the QoE measurement can be performed at least in RRC_INACTIVE and RRC_IDLE. For QoE with sub-service type “MC”, the QoE measurement can only be performed in RRC_CONNECTED.

Service type “MBS” + indicator

RAN3 continues introducing service type “MBS” as described in WID. In addition, an indicator may be used to distinguish whether this “MBS” QoE is allowed to be performed in RRC_INACTIVE or RRC_IDLE. With/Without the indicator, the “MBS” QoE can/can not be performed in RRC_INACTIVE and RRC_IDLE.

Proposal 3: Two alternatives shall be discussed by RAN3 to distinguish the QoE configuration for multicast and broadcast separately:

Opt1: Sub-service types for MBS(e.g. “BC” and “MC”)
Opt2: Service type “MBS” + indicator

 Interaction with other QoE features

QoE&MDT alignment and RVQoE have been introduced in Rel-17 legacy QoE. The evaluation of the interaction on these two features and the INACTIVE/IDLE QoE is also essential in RAN3.

For QoE&MDT alignment, if RAN3 needs to implement this feature for INACTIVE/IDLE QoE, the logged MDT may be the only candidate for this scenario. We are open to discuss whether/how to implement the logged MDT for the alignment between QoE and MDT when UE is in RRC_INACTIVE and RRC_IDLE.

Proposal 4: RAN3 shall discuss whether/how to support alignment between INACTIVE/IDLE QoE and logged MDT in Rel-18.
From our point of view, the purpose for RVQoE is to let the NW can use the RVQoE data to optimize the NW resource allocation instantly. But based on the INACTIVE/IDLE mechanism, the QoE measurement data can not be reported to the NW side in time. Hence, RVQoE data’s time sensitivity can not be guaranteed when UE is in RRC_INACTIVE and RRC_IDLE. There is no clearly benefit to process the RVQoE when UE is in RRC_INATCIVE or RRC_IDLE state. RAN3 may discuss how to support the RVQoE in non-connected states as second priority. And further discussion can be based on contribution driven.

Proposal 5: RAN3 may discuss how to support the RVQoE in non-connected states as second priority in Rel-18.
 New name to distinguish INACTIVE/IDLE QoE and legacy QoE
In this part, we’d like to discuss the naming issue of the different QoE mechanisms.The new QoE name we used in this discussion is “INACTIVE and IDLE QoE” which is not concision enough and lack of accuracy.  A more succinct name can help the discussion more efficiency. From our point of view, RAN3 may need to certain an appropriate&succinct new name for the new QoE feature and use it in the future discussion. We slightly prefer to use “any RRC QoE” or “logged QoE” for this topic. 
Proposal 6: RAN3 may re-name the “INACTIVE/IDLE QoE” and use the new name(e.g. “any RRC QoE”, “logged QoE”) for further discussion.
3. Conclusion

In this contribution , proposals and observations are:
Observation 1: Based on the standardized mechanism, multicast service is only supported when UE in RRC_CONNECTED state and broadcast service is regardless of UE’s RRC state.

Proposal 1: RAN3 shall discuss how to support broadcast INACTIVE/IDLE QoE as first priority in Rel-18.

Proposal 2: It is proposed for RAN3 to discuss how to configure the CONNECTED QoE and non-CONNECTED QoE for MBS(e.g. broadcast):

Opt1:Configure CONNECTED QoE and non-CONNECTED QoE for MBS(e.g. broadcast) separately.

Opt2:Unified configuration for MBS(e.g. broadcast) QoE. It can be triggered/performed in any RRC states.

Proposal 3: Two alternatives shall be discussed by RAN3 to distinguish the QoE configuration for multicast and broadcast separately:

Opt1: Sub-service types for MBS(e.g. “BC” and “MC”)
Opt2: Service type “MBS” + indicator

Proposal 4: RAN3 shall discuss whether/how to support alignment between INACTIVE/IDLE QoE and logged MDT in Rel-18.

Proposal 5: RAN3 may discuss how to support the RVQoE in non-connected states as second priority in Rel-18.
Proposal 6: RAN3 may re-name the “INACTIVE/IDLE QoE” and use the new name(e.g. “any RRC QoE”, “logged QoE”) for further discussion.
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