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1 Introduction
In the last RAN #88e meeting, the WI regarding enhancement of data collection for SON/MDT in NR was approved. Specifically, the WI objectives related to MDT are indicated as follows: 

In this paper, we would like to discuss the potential enhancements of MDT from two aspects:
· Include 2-step RACH related information in reporting for 2-step RACH optimization.
· Enhancement of MDT for MR-DC, such as logged MDT for MR-DC, immediate MDT for MR-DC other than EN-DC.
2 Discussion
2.1 2-step RACH Optimization
2-step RACH procedure is a new feature introduced in R16. The procedure reduces the number of interactions between the UE and network, enabling a lower latency RACH experience. The first step of 2-step RACH comprises an UL MsgA transmission which includes the equivalent contents of Msg1 and Msg3 of 4-step RACH. The second step of 2-step RACH is a DL MsgB transmission which includes the equivalent content of msg2 and msg4 of 4-step RACH. The general procedure is depicted in Figure 1.
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Figure 1: General procedure of 2-step RACH
A UE selects the type of random access at the initiation of the random access procedure based on network configuration. IDLE/INACTIVE UEs shall select 2-step RA type for connection setup or connection resume when the RSRP is above a configurable threshold. In R16 MDT[1], UE logs failed connection establishment attempt when the RRC setup or resume procedure fails without need for prior configuration by the network. It is noted that RACH failure report can be stored as one of the related information, in which only 4-step RA type is taken into account. Bearing this in mind, we propose that RAN2 should further consider to include the 2-step RACH related information optionally in the RACH failure report for the CEF in R17 MDT.
Observation 1: UE may select 2-step RA type for connection establishment but only 4-step RACH failure report is allowed to be included in accessibility measurement when UE is encountered with failure problem in RRC connection setup or resumption.
Proposal 1:  Study the necessity of optionally storing the RACH failure related information in RACH failure report for the CEF report when RRC setup or resume procedure fails.
2.2 Potential Enhancements of Logged MDT for MR-DC
A UE can be configured to perform periodical MDT logging during RRC_IDLE or RRC_INACTIVE if receiving the MDT configurations from network. The UE shall report the DL pilot strength measurements together with time information, location information (if available), WLAN, Bluetooth network related information when it moves back to RRC_CONNECTED state. The DL pilot strength measurement of logged MDT is collected based on the measurements required for cell re-selection purpose. Currently, UE only performs logged MDT on the RAT as MN. Logged MDT for MR-DC was not discussed in R16 NR. In our opinion, for MR-DC case, if MN and SN camp on different RAT, UE could be allowed to receive, and store logged MDT configuration from both of them. The baseline operation to determine which of the configurations to be applied for logging measurements depends on the RAT type on which the UE is camped after it moves back to RRC_IDLE or RRC_INACTIVE.

Observation 2: For logged MDT for MR-DC with MN and SN on different RAT, the baseline operation to determine which of the configurations to be applied for logging measurement depends on the RAT type on which the UE is camped after it moves back to RRC_IDLE or RRC_INACTIVE.
However, in practical deployment scenario, the coverage of two RATs might be overlapped, which leads to the result that UE might have to camp on NR cell even though the neighbour cell RSRP of LTE is good as well due to different reselection priority set for NR and LTE frequencies. In such cases, UEs capable of logged MDT recording might never log measurements as indicated in the way as the LTE configuration prefers in the LTE logged report. In our opinion, to cope with such problem, a possible enhancement is to allow UE to also log measurements as LTE configures e.g., Bluetoothlist, Wlanlist, etc. in the LTE logged report when UE camps on NR when certain condition is met (for example, a LTE cell DL RSRP exceeds a certain threshold). However, the necessity of such optimization should be confirmed by MNO firstly. So we propose RAN2 to study the necessity of support logging MDT record as configured by RAT2 in RAT2 logged MDT report when UE camps on RAT1 cell in RRC_IDLE or RRC_INACTIVE state in cases of overlapped coverage. 
Proposal 2:  Study the necessity of support logging MDT record as configured by RAT2  in RAT2 logged MDT report as well as what is for RAT1 when UE camps on RAT1 cell in RRC_IDLE or RRC_INACTIVE state in cases of overlapped coverage.
2.3 Enhancements of Immediate MDT for MR-DC
Measurements for immediate MDT purpose can be performed by RAN and UE. There are a number of measurement (M1-M9 defined in TS 37.321) which are specified for RAN measurements and UE measurements. For UE measurements, the MDT configuration is based on the existing RRM measurement procedure and reporting with some extensions for location information. Regarding the immediate MDT with MR-DC, only EN-DC was discussed in R16 due to limited time budget. 

In signalling-based immediate MDT, MME provides MDT configuration for both MN and SN towards MN. MN then forwards the NR MDT configuration to SN. In management-based immediate MDT, OAM provides the MDT configuration to both MN and SN independently. MN and SN can configure and receive measurement from the UE independently. 
Observation 3: In R16 MDT, only immediate MDT supported for EN-DC scenario was discussed while other MR-DC scenarios such as NE-DC, NR-DC, NGEN-DC are deprioritized.

In R17 MDT study, we would like to look into other MR-DC options support for immediate MDT.

MDT configuration
In general, the framework of immediate MDT in EN-DC can be set as baseline. For signalling-based immediate MDT, the core network should provide MDT configuration for both MN and SN to MN since there is no control plane connection between CN and SN. If the SN and MN are in different RAT (i.e. NE-DC, NGEN-DC), MN should forward the SN MDT configuration towards SN. In case of NR-DC, where SN and MN are in same RAT, it may up to MN to determine which node to configure the MDT. It is assumed that AMF can provide multi-RAT MDT configurations.
For management-based immediate MDT, MDT configuration for MN and SN can be configured by OAM independently.
MDT measurement reporting
If SRB3 is configured, MN related measurements are transmitted to MN via SRB1/2, SN related measurements are transmitted to SN via SRB3. If SRB3 is not configured, SN related measurements are transmitted to MN via SRB1/2 and then forwarded to SN. 
Proposal 3: Immediate MDT can also be supported for MR-DC other than EN-DC, e.g. NE-DC, NGEN-DC. The framework of Immediate MDT configuration and measurement reporting in EN-DC scenario can be set as baseline.
2.4 Enhancement of L2 measurements
In R16, various L2 measurement quantities have been introduced in 38.314. Specifically, for load balancing/QoS monitoring purposes, packet delay related measurement quantities in terms of over-the-air /RLC/ PDCP re-ordering, etc, were defined. Measurements of majority of them are performed by gNB, while one of them is performed by UE. Note that these measurement quantities are all given by averaging samples over a given period. Obviously, the stability of the packet transmission performance is still unknown to the receiving node by only defining and exchanging these L2 measurement quantities over RAN system, which is also crucial for determining load balancing implementation or QoS monitoring. As a result, we propose RAN2 to study the necessity of introduction of new measurement quantities related to the stability of the packet transmission performance.
Observation 4: the stability of the packet transmission performance is still unknown to the receiving node, though averaged packet transmission related measurement quantities were introduced in R16 NR.
Propose 4: study the necessity of introduction of new measurement quantities related to the stability of the packet transmission performance.
3 Conclusions

In this paper, the following observations and proposal are given:
Observation 1: UE may select 2-step RA type for connection establishment but only 4-step RACH failure report is allowed to be included in accessibility measurement when UE is encountered with failure problem in RRC connection setup or resumption.

Observation 2: For logged MDT for MR-DC with MN and SN on different RAT, the baseline operation to determine which of the configurations to be applied for logging measurement depends on the RAT type on which the UE is camped after it moves back to RRC_IDLE or RRC_INACTIVE.
Observation 3: In R16 MDT, only immediate MDT supported for EN-DC scenario was discussed while other MR-DC scenarios such as NE-DC, NR-DC, NGEN-DC are deprioritized.

Observation 4: the stability of the packet transmission performance is still unknown to the receiving node, though averaged packet transmission related measurement quantities were introduced in R16 NR.
Proposal 1:  Study the necessity of optionally storing the RACH failure related information in RACH failure report for the CEF report when RRC setup or resume procedure fails.

Proposal 2:  Study the necessity of support logging MDT record as configured by RAT2  in RAT2 logged MDT report as well as what is for RAT1 when UE camps on RAT1 cell in RRC_IDLE or RRC_INACTIVE state in cases of overlapped coverage.
Proposal 3: Immediate MDT can also be supported for MR-DC other than EN-DC, e.g. NE-DC, NGEN-DC. The framework of Immediate MDT configuration and measurement reporting in EN-DC scenario can be set as baseline.
Propose 4: study the necessity of introduction of new measurement quantities related to the stability of the packet transmission performance.
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 Support of data collection for MDT features for identified use cases, including 2-step RACH optimization, NR-Unlicensed optimization and leftovers of Rel-16 SON/MDT WI (MDT enhancements and MDT for MR-DC) [RAN2, RAN3, RAN4]


Enhancement of logged and immediate MDT [RAN2, RAN3]


Enhancement of reporting e.g. RLF and accessibility measurements, Successful Handover reporting [RAN2, RAN3].


Specification of MDT for MR-DC [RAN2, RAN3, RAN4]














_1657627265.vsd
UE


gNB


Random Access Preamble


A


Contention Resolution


PUSCH payload


B



