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Introduction
The Work Item on QoE reporting has been agreed in RAN#96 (RP-221803) with the following objectives:
	· 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.



This paper discusses to support the QoE measurement configuration and reporting in RRC_INACTIVE and RRC_IDLE states for MBS, at least for broadcast service.

Discussion
QoE configuration for MBS service
An FFS has been made in the last meeting:
[bookmark: _GoBack]FFS on whether parameters, e.g. MBS session ID, MBS service area, etc. need to be included in MBS QoE configuration over NGAP.
For MBS service, it can be processed by MBS sessions with different radio configurations. TMGI is an indication of each MBS sessions. For QoE reporting analysis and network optimization for MBS service, it is more clear to measure the QoE per-MBS session. Therefore, including MBS session information in QoE configuration and reporting should be necessary.
MBS-SessionInfoList-r17 ::=      SEQUENCE (SIZE (0..maxNrofMBS-Session-r17)) OF MBS-SessionInfo-r17

MBS-SessionInfo-r17 ::=          SEQUENCE {
    mbs-SessionId-r17                TMGI-r17,
    g-RNTI-r17                       RNTI-Value,
    mrb-ListBroadcast-r17            MRB-ListBroadcast-r17                        OPTIONAL,
    mtch-SchedulingInfo-r17          DRX-ConfigPTM-Index-r17                      OPTIONAL, -- Need S
    mtch-NeighbourCell-r17           BIT STRING (SIZE(maxNeighCell-MBS-r17))      OPTIONAL, -- Need R
    pdsch-ConfigIndex-r17            PDSCH-ConfigIndex-r17                        OPTIONAL, -- Need S
    mtch-SSB-MappingWindowIndex-r17  MTCH-SSB-MappingWindowIndex-r17              OPTIONAL  -- Need R
}

Proposal 1: RAN3 agree to include MBS session ID information in MBS QoE configuration over NGAP.


QoE configuration for MBS service in RRC_CONNECTED state
When preparing to release the connection of a UE and in the meantime the gNB receive a QoE configuration for MBS service, the QoE configuration can be included in RRC release message to configure the UE for MBS QMC.
Proposal 2: MBS QoE configuration can be included in RRC release message to configure the UE.

 QoE configuration in RRC_INACTIVE and RRC_IDLE states
In last two meeting, it is agreed that:
If the UE receives the configuration in RRC connected state, a common QoE configuration mechanism is used to support QoE measurement configuration pertaining to MBS broadcast service for all RRC states, where the Rel-17 QoE configuration mechanism is adopted as baseline. 
According to the above agreements, UE can be configured with MBS QMC in RRC_CONNECTED state. If UE is not configured with MBS QoE measurement in RRC_CONNECTED, how to configure the QoE configuration for MBS service in RRC_INACTIVE and IDLE state need to be discussed. Whether to support configuring UE in RRC_INACTIVE and RRC_IDLE need be carefully considered. If there is no such mechanism to support it at all, it means that the network will totally configure and collects UE’s QoE measurements if UE doesn’t receive the MBS QoE configuration in RRC_CONNECTED mode. For the sake of the integrity of QMC, not collecting those QoE measurements would likely reduce the feasibility of analyzation. 
Proposal 3: For MBS QoE configuration, RAN3 should support configuring UEs in RRC_INACTIVE and RRC_IDLE.
Proposal 4: RAN3 should discuss to introduce new mechanism for MBS QoE configuration when UEs in RRC_INACTIVE and RRC_IDLE.

With respect to keep the QoE measurement for MBS service when UE in RRC_INACTIVE and RRC_IDLE states, UE needs to check the QoE area scope itself as gNB can’t do this for UE. In this case, gNB should configure the UE with “area scope” information when the MBS QoE measurement collected in RRC_INACTIVE and RRC_IDLE states.
Proposal 5: QoE Area Scope information should be included in the QoE configuration to UE when QMC collected in RRC_INACTIVE and RRC_IDLE states.

 QoE reporting for MBS service
An FFS has been made in the last meeting:
RAN3 continues to discuss how to handle the QoE reports sent at new gNB when UE was in RRC_IDLE. FFS on whether CN-based solution or UE-based solution.
Option 1 (CN-based solution): Old gNB stores the entire network instance QoE configuration at AMF before going to RRC_IDLE and new gNB retrieves the stored QoE configuration from AMF during reconnection.
Option 2 (UE-based solution): New gNB doesn’t need to know the QoE configuration of old gNB upon reconnection. It is sufficient if new gNB is informed by UE via QoE report. 
Both option 1 and option 2 seems to be feasible for new gNB to handle the corresponding QoE reports from UE who establishes a RRC connection to the gNB. Considering option 1 would bring large impacts on Core Network which need to store all the network instance QoE configuration for each UEs, option 2 seems have less impact on the specification. Moreover, CN-based solution needs to be checked and evaluated by SA2, with no doubt. UE-based solution is simpler and more flexible because only the idle UE stores some of parameters for gNB and report it within the legacy QoE report just like what we did in the logged MDT mechanism.
Proposal 6: RAN3 agrees option 2(UE-based solution) to handle the QoE reports sent at new gNB when UE was in RRC_IDLE.

Regarding option 2 to enable UE to keep corresponding configuration information, then UE can send the configuration information along with QoE report to the new gNB. 
A) QoE reference: The new gNB lacks of QoE reference information which is MCE required to distinguish QoE measurements. 
B) MCE IP address: The new gNB lacks of MCE IP address information so that it cannot figure out which MCE and where to report the QoE report.
Proposal 7: For MBS service, UE should include QoE reference and MCE IP address information in QoE report when it was in RRC_IDLE.

Conclusion
[bookmark: _In-sequence_SDU_delivery]Proposal 1: RAN3 agree to include MBS session ID information in MBS QoE configuration over NGAP.
Proposal 2: MBS QoE configuration can be included in RRC release message to configure the UE.
Proposal 3: For MBS QoE configuration, RAN3 should support configuring UEs in RRC_INACTIVE and RRC_IDLE.
Proposal 4: RAN3 should discuss to introduce new mechanism for MBS QoE configuration when UEs in RRC_INACTIVE and RRC_IDLE.
Proposal 5: QoE Area Scope information should be included in the QoE configuration to UE when QMC collected in RRC_INACTIVE and RRC_IDLE states.
Proposal 6: RAN3 agrees option 2(UE-based solution) to handle the QoE reports sent at new gNB when UE was in RRC_IDLE.
Proposal 7: For MBS service, UE should include QoE reference and MCE IP address information in QoE report when it was in RRC_IDLE.
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