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1 Introduction

In RAN#84 meeting, the work item named as “RAN-centric Data Collection and Utilization” has been approved and following contents will be specified in WI phase this year.
The objectives of SON/MDT for NR WI follow the conclusions by the study item on “RAN-centric Data Collection and Utilization for LTE and NR”, which are defined in TR 37.816. Detailed objectives of the work item include:

· Support of SON features, including MRO (intra and inter-system), MLB (intra-system), and RACH optimization.  [RAN3, RAN2] 

· Specification of the UE reporting necessary to enhance the network configuration [RAN2]. 

· Specification of the inter-node information exchange, including possible enhancements to S1/NG, X2/Xn, and F1/E1 interfaces [RAN3]

· Support of MDT features for identified use cases, including coverage optimization, QoS verification via MDT, indoor MDT improvement, location information reporting, and sensor data collection [RAN2, RAN3]

· Specification of Logged MDT for both RRC_IDLE and RRC_INACTIVE UEs [RAN2, RAN3, RAN4] 

· Specification of Immediate MDT for RRC_CONNECTED UEs[RAN2, RAN3]

· Specification of reporting e.g. RLF and accessibility measurements [RAN2, RAN4] 

· Specification of MDT for standalone, NR-DC and EN-DC scenario including CU-DU split architecture [RAN2, RAN3]

· NOTE: NE-DC and NGEN-DC scenarios may be supported if the specifications above cover those without any additional stage 3 specification effort, but W1 specification work for MDT is not included in this WID.

· Specification of L2 measurements [RAN2, RAN3]

· Specification of mobility history information stored by UE for RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED UEs, taking LTE mobility history information as a baseline (see TR 38.840) [RAN2, RAN3 may be needed depending on RAN2 progress]


Depending on the progress of the work, the following SON functionalities may be discussed in the later part of the WI:

· PCI selection [RAN3]

· Energy saving (OAM requirements only) [RAN3]
Based on the content of WID, one of the key objective from RAN2 perspective is to specify the immediate MDT for RRC_CONNECTED. In this contribution, we discuss immediate MDT based on the outcome of SI phase, investigate in one issue remained and provide our proposals accordingly.
2 Discussion

Based on the outcome of SI phase, the following texts have been captured for immediate MDT in TR 37.816:
The network can collect data with/without the UE involvement in RRC_CONNECTED. For example, the UE can report measurements to the RAN via periodical or event-triggered ways.

The key measurements which need to be reported by the UE including both cell-level RSRP/RSRQ/SINR and BRSRP/BRSRQ/BSINR, and as mentioned those measurements could be reported periodically or event-triggered based on the network configuration. Besides the measurements, the UE shall include the GNSS location information for the measurements of Immediate MDT if the GNSS location information is available.

Normally, there should be no problem if the UE are kept in RRC_CONNECTED, since RLF is only declared based on DL pilot signal measurements for DL or RLC retransmission for UL. However, in NR, the beam is introduced. Based on current specifications, if the Beam Failure Recovery (BFR) fails, the UE will also declare RLF, as indicated in Figure 1.
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Figure 1. Indication of Beam Failure Recovery fails and RLF declares
Based on Figure 1, we could see when beam failure is detected at T0, beam failure recovery will be triggered immediately. When UE performs the Beam Failure Recovery, firstly the dedicated RACH resources for beam failure recovery request associated with the SSBs and/or CSI-RSs allocated for BFR will be used to recover from the beam failure between T0 and T1; only when there is no associated SSBs or CSI-RSs allocated for beam recovery satisfied the configured threshold, or the timer for using dedicated RACH resources are expired at T1, the common RACH resources associated with the SSBs will be used for BFR between T1 and T2. If the common resources still don’t work, then Radio Link Failure will be declared. Thus, based on existing specification Beam Failure Recovery is not only relied on dedicated resources but also relied on common resources.
Observation 1: Beam Failure Recovery could rely on both dedicated resources and common resources for recovery.

However, recovering the beam failure case by common RACH resources is not appropriate if the dedicated resources are configured. When the beam failure happens at UE, it is supposed to be recovered by dedicated resources configured, not common resources.

Observation 2: Beam Failure Recovery is supposed to be handled by dedicated resources if they are configured.
Therefore, if the beam failure is recovered by common resources, this abnormal case should be reported, even the UE is still kept in RRC_CONNECTED Mode.

Proposal 1: Recovering beam failure by common resources when dedicated resources are configured should be reported in Immediate MDT reporting.
Currently, in existing Immediate MDT reporting, UE reports RRM measurements with adding location information (e.g. GNSS) if available, and no additional measurement will be performed by the UE. The procedure is as indicated in Figure 2.
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Figure 2. Immediate MDT reporting

Here, we suppose the same procedure will be used for reporting the beam failure recovery, with some measurements adding for this new use case, for example:

· Indexes of dedicated resources associated SSB/CSI-RS tried;

· Preamble transmitted on each dedicated resource associated SSB/CSI-RS;
· Measurements on each dedicated resource associated SSB/CSI-RS;
· Index of the SSB succeeded;

· Preamble transmitted on the succeeded SSB;
· Measurements on the succeeded SSB;
Proposal 2: The following measurements could be provided to the networking about recovering UE from common resources when dedicated BFR resources configured.
· Indexes of dedicated resources associated SSB/CSI-RS tried;

· Preamble transmitted on each dedicated resource associated SSB/CSI-RS;

· Measurements on each dedicated resource associated SSB/CSI-RS;

· Index of the SSB succeeded;

· Preamble transmitted on the succeeded SSB;

· Measurements on the succeeded SSB;

In addition, since this event is not always happen and is not supposed to happen frequently, therefore, periodical reporting for the above measurements are not needed. Therefore, corresponding events should be defined for this case. The event should be able to trigger the UE Immediate MDT reporting, when UE recovers the beam failure based on the common resources with dedicated resources configured.

Proposal 3: New event should be defined to trigger the Immediate MDT reporting when UE recovers the beam failure on the common resources with dedicated resources configured.

Proposal 4: It’s proposed to only support one shot reporting for the above case.
3 Conclusions:

In this contribution, we discussed the Beam Failure Recovery issue and consider the abnormal case should be reported by the means of Immediate MDT, based on the discussion, the following proposals are provided:
Proposal 1: Recovering beam failure by common resources when dedicated resources are configured should be reported in Immediate MDT reporting.

Proposal 2: The following measurements could be provided to the networking about recovering UE from common resources when dedicated BFR resources configured.

· Indexes of dedicated resources associated SSB/CSI-RS tried;

· Preamble transmitted on each dedicated resource associated SSB/CSI-RS;

· Measurements on each dedicated resource associated SSB/CSI-RS;

· Index of the SSB succeeded;

· Preamble transmitted on the succeeded SSB;

· Measurements on the succeeded SSB;

Proposal 3: New event should be defined to trigger the Immediate MDT reporting when UE recovers the beam failure on the common resources with dedicated resources configured.

Proposal 4: It’s proposed to only support one shot reporting for the above case.
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