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1. Introduction

This contribution introduces further useful information in Logged measurements, RACH report, RLF report and accessibility measurements as follows:
· On-demand SI Acquisition Related Information
· Logging SUL Coverage Information
· IDC Problem Indicator
· 2-Step Random Access-related Information
Also, it is requested to confirm the max number of intra-/inter-/inter-RAT frequency cells in NR MDT.
2.
Discussion
2.1
On-demand SI Acquisition Related Information

The logging operation on SI acquisition related information can be configured to MDT-capable UEs. For example, when the logged MDT is configured, logging SI acquisition related information is implicitly or explicitly configured together. 
UEs configured with Logged MDT can log on-demand SI acquisition related information whenever the UEs perform SI acquisition procedure. In order to efficiently manage the UE memory, the information only on the latest SI request or last N SI requests can be stored while overriding the oldest. the following information is considerable as the contents to be logged:
· the number of successful SI acquisitions or acquisition failures
· the number of preambles sent for a successful SI acquisition or an acquisition failure
· the number of detected contentions
· information on the time elapsed since the SI request initiation until the successful SI acquisition or the acquisition failure

· UE location where the UE requested SI

· time when UE requested SI (e.g. relative time)
Upon entering RRC_CONNECTED, the UE storing the SI acquisition related information informs the serving cell about the logging by using an availability indicator via RRCSetupComplete or RRCResumeComplete. The indicator could be common for Logged MDT. The PLMN supported in the serving cell would be equal to the PLMN of the cells where the UE requested SI. 
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Figure 1 logging on-demand SI acquisition related information
Proposal 1: The on-demand SI acquisition related information is reported for the RACH optimization. FFS on details.
2.2
Logging SUL Coverage Information
Operators may need to identify the SUL coverage from the results collected during MDT operation. We can have various use cases in mind, e.g. RSRP threshold (field rsrp-ThresholdSSB-SUL) optimization, SUL coverage identification & optimization and so on. 
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Figure 2
SUL Coverage Information in Logged MDT

During Logged MDT, it is beneficial to collect information indicating if UE is in SUL coverage. For the random access, UE first checks if the measured DL RSRP is less than the value of rsrp-ThresholdSSB-SUL provided in System Information. If so, UE has to initiate its random access to the SUL frequency instead of the NUL frequency. Accordingly, SUL coverage can be regarded as the area that the measured DL RSRP is less than the value of rsrp-ThresholdSSB-SUL broadcast by current serving cell. 
When current camped cell broadcasts System Information including rsrp-ThresholdSSB-SUL (i.e. the cell supports SUL), UE configured with Logged MDT can log the following information in addition:

Option 1 – Indicator to indicate if the RSRP of the downlink pathloss reference is less than rsrp-ThresholdSSB-SUL
Option 2 – rsrp-ThresholdSSB-SUL. This content can be added every log, or one time during stay in a camped cell. Possibly, operators would compare the value of rsrp-ThresholdSSB-SUL to the collected measurement results in order to identify the SUL coverage.

The additional logging would be performed by only UEs supporting SUL. 

Proposal 2: Information indicating if UE is in SUL coverage is logged during Logged MDT operation. FFS on details.
2.3
IDC Problem Indicator
RAN2 discussed IDC interference impact on MDT, and made the following agreements:
In RAN2#91 (Aug 2015),

UEs supporting the IDC mechanism remove measurement from the Logged MDT report that were affected by IDC interference. 

In RAN2#91bis (Sept 2015),

UEs in RRC_IDLE supporting the IDC mechanism suspends logging for measurements affected by IDC interference. Suspends logging measurements if any frequency affected.

UE suspending MDT logging due to IDC indicates the reason why the measurement logging has been stopped. FFS: UE should discard all logged data when it detects the start of IDC interference. And UE should keep the MDT configuration and restart the logging after the IDC problem is resolved

Consequently, RAN2 decided to suspend Logged MDT operation when IDC interference is detected because the collected measurement information would be regarded as polluted by the IDC interference, and to introduce one indicator, inDeviceCoexDetected-r13 which indicates that measurement logging is suspended due to IDC problem detection.
The motivation of Rel-13 LTE MDT can be followed by NR MDT as well. 
Proposal 3: A new indicator is introduced in order to informing of detection of IDC problem as in Rel-13 LTE MDT.

2.4 2-Step Random Access-related Information
In LTE, RACH report is used to provide RA-related information on the last successful random access procedure. However, the information is so limited, i.e. just two kinds of parameters are reported, numberOfPreamblesSent and contentionDetected (see corresponding field descriptions captured from TS36.331 below):

contentionDetected

This field is used to indicate that contention was detected for at least one of the transmitted preambles, see TS 36.321 [6]. 
 numberOfPreamblesSent

This field is used to indicate the number of RACH preambles that were transmitted. Corresponds to parameter PREAMBLE_TRANSMISSION_COUNTER in TS 36.321 [6].
With the parameters only, it seems insufficient for operators to optimize the random access procedure. Furthermore, from Rel-16, 2-step RA can be configured. It means more detailed optimization is required with more collected information. 

First, an enhanced RACH report can be suggested. It can log last N RA attempts (including even last failures) while including more contents, e.g. 

· New indicator to indicate if the successfully completed RA is 2-step

· New indicator to indicate if 2-step RA was performed New indicator to indicate if a switching from 2-step to 4-step happened

· msgA size in 2-step RA (last only or failure cases only)

· reporting number of times UE fallbacks to 4 step during the RA procedure or number of times UE has 
received fallback indication during the RA procedure

· UE’s RSRP value based on which UE has selected between 2 step/4 step

· number of attempts made by UE during RA procedure, RSRP value based on which UE has selected between 2 step/4 step for every attempt
In LTE RACH report, there is no availability indicator. For consistency with other reporting mechanisms, a new availability indicator for the enhanced RACH report can be introduced. 

[image: image3.emf]UE gNB

logging relevant 

information on the last 

successfully completed 2-

step RA

RRCSetupRequest or RRCResumeRequest

RRCSetup or RRCResume

RRCSetupComplete or RRCResumeComplete

(RACH report availability indicator)

Requesting RACH report

RACH report


Figure 3
Enhanced RACH Report
In LTE, RLF report have not treated the RA-related information but accessibility measurements (i.e. establishment failure reporting) includes RA-related information such as numberOfPreamblesSent, contentionDetected and maxTxPowerReached (see corresponding field description captured from TS36.331 below):

maxTxPowerReached

This field is used to indicate whether or not the maximum power level was used for the last transmitted preamble, see TS 36.321 [6].
In NR RLF report and accessibility measurements (i.e. establishment failure reporting and resume failure reporting), further contents related to last or last N failed RAs can be considered, e.g.

· New indicator to indicate if 2-step RA was performed

· New indicator to indicate if a switching from 2-step to 4-step happened

· msgA size in 2-step RA

· reporting number of times UE fallbacks to 4 step during the RA procedure or number of times UE has 
received fallback indication during the RA procedure

· UE’s RSRP value based on which UE has selected between 2 step/4 step

· number of attempts made by UE during RA procedure, RSRP value based on which UE has selected 
between 2 step/4 step for every attempt
The contents introduced above are possible candidates. RAN2 can study, and then select down while focusing on usefulness and feasibility.
Proposal 4: logging on 2-step/4-step RACH related information is introduced in RACH report, RLF report and accessibility measurements. FFS on details.
2.5
Max number of intra-/inter-/inter-RAT frequency 
In RAN2#72, RAN2 decided the max value for neighbor cell reporting in LTE logged MDT:

Agreements:

-
intra-frequency measurements: 6

-
inter-frequency measurements: 3

-
GERAN: 3

-
UTRAN (if non-serving): 3

-
E-UTRAN (if non-serving): 3
And, we can see the corresponding procedural text as follows:

	5.6.8
Measurements logging

5.6.8.1
General

This procedure specifies the logging of available measurements by a UE in RRC_IDLE that has a logged measurement configuration and the logging of available measurements by a UE in both RRC_IDLE and RRC_CONNECTED if targetMBSFN-AreaList is included in VarLogMeasConfig.

5.6.8.2
Initiation

(skipped)
4>
if in RRC_IDLE:

5>
set the servCellIdentity to indicate global cell identity of the serving cell;

5>
set the measResultServCell to include the quantities of the serving cell;

5>
if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-selection, to include neighbouring cell measurements that became available during the last logging interval for at most the following number of neighbouring cells: 6 intra-frequency and 3 inter-frequency neighbours per frequency and according to the following:

6>
for each neighbour cell included, include the optional fields that are available;

5>
if available, optionally set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-selection, to include neighbouring cell measurements that became available during the last logging interval, for at most the following number of cells: 3 inter-RAT cells per frequency (UTRA, cdma2000)/set of frequencies (GERAN), and according to the following:

6>
for each cell included, include the optional fields that are available;


Similarly, the max values for neighbor cell report can be introduced for NR logged MDT.

Proposal 5: RAN2 defines values for the max cells the UE can report: 

-
6 intra-frequency neighbouring cells

-
3 inter-frequency neighbours per frequency

-
3 inter-RAT cells per E-UTRAN frequency 
3. Conclusion
It is suggested that 
Proposal 1: The on-demand SI acquisition related information is reported for the RACH optimization. FFS on details.

Proposal 2: Information indicating if UE is in SUL coverage is logged during Logged MDT operation.
Proposal 3: A new indicator is introduced in order to informing of detection of IDC problem as in Rel-13 LTE MDT.

Proposal 4: logging on 2-step/4-step RACH related information is introduced in RACH report, RLF report and accessibility measurements. FFS on details.
Proposal 5: RAN2 defines values for the max cells the UE can report: 

-
6 intra-frequency neighbouring cells

-
3 inter-frequency neighbours per frequency

-
3 inter-RAT cells per E-UTRAN frequency 
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