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Discussion and decision
1 Introduction
Referring to the WID [1] the key objective of MBS is to support the resource-efficient and reliable transmission of MBS traffic data to multiple UEs in a specific service area (consisting of one or multiple cells) in RAN. With regards to RRC states in which MBS traffic data can be received by a UE, it is currently assumed that the UE needs to be in RRC_CONNECTED for receiving MBS traffic data (for multicast sessions) with high QoS requirements (in terms of reliability and latency), whereas the UE can receive MBS traffic data (at least for broadcast sessions, FFS for multicast sessions) with low QoS requirements at least in RRC_IDLE and RRC_INACTIVE. In summary, the network has to ensure that an MBS-capable UE can receive the Multicast and Broadcast services in the respective RRC states and service areas in accordance with their QoS requirements.
For MBS reception in RRC_CONNECTED the network can use the feedback received from UE such as HARQ, RLC ACK/NACK along with RRM measurements in order to ensure coverage and QoS of the MBS transmissions in the respective service areas. However, for MBS reception in RRC_IDLE and RRC_INACTIVE there will be neither feedback such as HARQ or RLC ACK/NACK nor RRM measurements from the UE so that the network has no knowledge whether MBS transmissions have been successfully received or not by the UE. Hence, for these cases it is difficult for the network to verify the performance of MBS transmissions, and optimize MBS coverage and QoS.
Therefore, in this contribution we address a candidate solution for measuring MBS reception in RRC_IDLE and RRC_INACTIVE.
2 Discussion
The problem of verifying the performance of DL transmissions w/o UL feedback was discussed in LTE in the context of eMBMS and as solution the collection of MBMS related measurements using MDT was agreed in Rel-12:
· MBSFN measurement quantities (MBSFN RSRP, MBSFN RSRQ and MCH BLER) were added to the MDT functionality to facilitate logging of MBSFN coverage and reception quality information. 
· A UE that supports logging of MBSFN measurements in RRC_IDLE and RRC_CONNECTED can be enabled for MBSFN measurements logging by network by configuring “targetMBSFN-AreaList” in the LoggedMeasurementConfiguration message. 
· In accordance with the received configuration the UE performs MBSFN measurements (MBSFN RSRP, MBSFN RSRQ and MCH BLER) for a certain duration (logging duration) and periodicity (logging interval) in MBSFN subframes on carrier frequencies and MBSFN areas which are used to receive the desired MBMS service. 
· The UE includes the field “logMeasAvailableMBSFN” in the RRCConnectionSetupComplete message to indicate to the network that it has logged MBSFN measurements available.

· The MBSFN measurement results are then logged by UE and reported to the network in the UEInformationResponse message. 
In Figure 1 below an exemplary message flow for MBSFN measurements configuration, logging and reporting is shown. With the logged MBSFN measurements collected from multiple UEs, the network is enabled to verify the performance of MBSFN transmission and can reconfigure the MBSFN areas and MBMS operation parameters accordingly.
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Figure 1: MBSFN measurements configuration, logging and reporting
In view of the LTE solution for eMBMS we think a similar solution can be adopted for MBS by reusing the NR MDT functionality as much as possible. That means:
· A UE in RRC_CONNECTED may receive from the gNB the LoggedMeasurementConfiguration message including the configuration to perform logging of MBS measurements in RRC_IDLE and RRC_INACTIVE. 
· In the message the UE receives the configuration per “targetMBS-List” including e.g. the following parameter settings:

· List of carrier frequencies and cells to perform measurement logging.
· List of candidate MBS sessions to measure.
· The MBS measurement quantity to measure for each session, e.g. MBS RSRP, MBS RSRQ, MBS BLER.
· Other information such as logging duration and interval, and location information.

· In accordance with the received configuration the UE performs MBS measurements logging in MBS BWP on carrier frequencies and cells which are used to receive the desired MBS service.

· The UE indicates to the gNB the availability of logged MBS measurements by setting the parameter “ue-MeasurementsAvailableMBS” in the RRCSetupComplete or RRCResumeComplete message.
· The logged measurement results are then reported to the network in the UEInformationResponse message.
In Figure 2 below an exemplary message flow for MBS measurements configuration, logging and reporting is shown. With the logged MBS measurements collected from multiple UEs, the gNB is enabled to verify the performance of MBS transmissions in RRC_IDLE and RRC_INACTIVE and can reconfigure the MBS service areas and MBS operation parameters if needed.
Proposal: RAN2 is asked to consider NR MDT functionality for collecting MBS measurements from UEs in RRC_IDLE and RRC_INACTIVE.
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Figure 2: MBS measurements configuration, logging and reporting
3 Conclusion

In this contribution we have addressed a candidate solution for measuring MBS reception in RRC_IDLE and RRC_INACTIVE, and made the following proposal:
Proposal: RAN2 is asked to consider NR MDT functionality for collecting MBS measurements from UEs in RRC_IDLE and RRC_INACTIVE.
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