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1
Introduction
In the last meeting, RAN2 has great process in the logged MDT. In this contribution, we will discuss the remaining aspects on logged MDT and accessibility measurements.
2
Discussion
2.1
Periodical logged measurements 
At the last RAN2 meeting, both periodical and event triggered logged MDT were agreed. For periodical logged MDT, we think that operators may have different usages for logged MDT in idle and inactive states, e.g. the operator may decide the RNA configuration based on some information, so there are some benefits if  the logged results can include the state indications. If there are no such indications, we think that the network nodes may need to log the time of state transitions and there may be lots of co-ordinations to get more useful information, and thus it will comlicate the network side. Therefore we prefer that the UE can log the state indications.
Proposal 1: Introduce state indications (e.g. idle, inactive) in the logged measurement results.
In LTE logged MDT, the network can configure the logging area because operators may only want to collect the measurements from these these areae. Currenlty the area scope configuration in NR is following LTE design. For NR, it can be seen that multiple SSBs may be transmitted within the frequency span of a carrier used by serving cells. In our opinion,  the coverage of some neighbour SSBs are similar, so operators may only want to collect the coverage of cells in specific frequencies but not the whole bandwidth of NR frequencies. Therefore we think it may be beneficial to configure the frequencies of logged MDT.
Proposal 2: Introduce the logged MDT measurement frequencies in the area configuration.
2.2
Event triggered logged measurements
In the last meeting, RAN2 has agreed the event-triggered logged measurements. It at least includes the out-of-coverage event. Details of configuration are FFS.

In the last meeting, the contribution [1] suggested to introduce A2 like event triggered logged measurements. One problem is that it may increase the UE complexity as A2 is now only available in connected mode. In addition, it may impact UE power consumption due to A2 in idle and inactive states.
Proposal 3: Not introduce the A2 like event triggered logged measurements.
Based on the discussions from study item phase, it is a common understanding that LTE MDT can be used a baseline for NR MDT. In LTE MDT, the feature out of coverage indication was included in each entry for logged results.

In the out-of-coverage logging of LTE, in "any cell selection" state, a UE may perform logging of available information (i.e. at least indicator 'anyCellSelectionDetected' and time stamp) in order to log coverage holes, while the UE is in "camped on any cell" state, the periodic logging stops.
Proposal 4: Introduce the anyCellSelectionDetected indication in each entry of periodic logging (following LTE design).
For "camped on any cell" state, the UE camps on an acceptable cell and the cell may be in another PLMN. In our opinion, the UE may be in a cover hole and Figure 1 illustrates the problem. The UE firstly camps on cells in operator 1, and then suddenly the UE cannot find a suitable cell and thus it goes to “camped on any cell” state. Later, the UE may reselect to cells of operator 2. From operator 1 point of view, the UE is now in out-of-coverage state even if the UE is camping on a cell. 
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Figure 1
As a summary, if the UE loses its coverage in one PLMN and reselects to a cell in another PLMN, we think it may be good to identify a coverage hole, e.g. the UE could log some available information in “camped on any cell” state. Same to the LTE, if the RPLMN is not included in the MDT PLMN list, UE will not send these logging results to the network. 

Proposal 5: UE logs some information (e.g. at least indicator "camped on any cell" and time stamp) to inform the detection of "camped on any cell" state.
For the event triggered out-of-coverage logging, we think it means the UE start the logging when UE detects the out-of-coverage. There are the following options.
Option 1: the network selects the UE and configure the event triggered out-of-coverage logging

Option 2: the UE logs the out-of-coverage without the need for prior configuration by the network
In option 1, UE only logs the out-of-coverage when the network selects and configures the UE to log. But these selected UEs may never go through some out-of-coverage areas. Then the operator cannot find this coverage hole in time. Therefore we think option 2 are better. UE can auto log the out-of-coverage when UE finds the out-of-coverage without the need for prior configuration by the network, like the RLF report and RRC establishment failure report. 
Proposal 6: UE can log the out-of-coverage without the need for prior configuration by the network, like the RLF report and RRC establishment failure report.
2.3
MDT continuation
In the last meeting, RAN2 has the following agreement:
6
 Add to Logged MDT configuration effectiveness span through RRC_INACTIVE for NR in addition to RRC_IDLE. Logged MDT continues after state transition from RRC_CONNECTED to RRC_IDLE or RRC_INACTIVE.

7
Add Logged MDT report availability indication at least in RRC Resume message.

8
Logged MDT measurements in NR are sent on SRB2 as in LTE.

9
For the propagation of MDT during Handover in NG-RAN, the LTE baseline is re-used in 5.1.2.3 

The 5.1.2.3 of TS 37.320 describes the propagation of immediate MDT. Therefore we think it is not clear for the logged MDT.  In LTE, the UE is required to check the MDT criteria (e.g. area scope and PLMN lists), and it seems no need to transfer an MDT context (any related configuration information about measurement and reporting) between eNBs. In general, we think we can reuse the principles of LTE.

Proposal 7: The logged MDT configuration parameters sent to the UE will not propagate during handover between gNBs.

In LTE, in case of logged MDT in signalling based MDT and the UE is in idle mode, the MME is not required to initiate paging of the UE in order to send the configuration. In case of logged MDT in management based MDT, the eNB selects the UE according to the UE capability and user consent from CN and the UE will only be selected when the UE is in RRC_CONNECTED. The eNB also does not initiate paging of the UE in order to send the configuration.

Observation 1: In LTE, the CN/RAN will not initiate paging of UE in order to send the MDT configuration

In NR, RRC_INACTIVE is a state where a UE remains in CM-CONNECTED and can move within an area configured by NG-RAN (the RNA) without notifying NG-RAN. When the UE is in RRC_INACTIVE, the NG-RAN may receive the MDT configuration from the CN/OAM. The issue is that how the NG-RAN to deal with the MDT configuration received from CN/OAM when UE is in RRC_INACTIVE.

According to the TS 38.413, the NG-RAN can inform the AMF of the RRC state in RRC Inactive Transition Report message if the NG-RAN supports the reporting and receives the reporting request from AMF, i.e. the 5GC knows whether the UE is in RRC_INACTIVE. In this case, we think the AMF will not send the MDT configuration. Even if the NG-RAN does not support the reporting of RRC state and the AMF does not know whether the UE is in RRC_INACTIVE, the NG-RAN can store the MDT configuration and propagate it to the target NG-RAN, or the NG-RAN can reject the MDT configuration (i.e. the NG-RAN returns the trace failure indication). Therefore we think the NG-RAN does not need to require to page the RRC_INACTIVE UE when the NG-RAN receives the MDT configuration from CN.
For the management based MDT, one node will select the UE according to its configuration received from OAM. The last serving gNB does not know whether the UE is in the coverage of it. In our understanding, if the network wants to configure the management based MDT for this UE, the network should configure according to configuration received by the new gNB, i.e. the NG-RAN will not propagate the management based MDT configuration. Therefore we think the NG-RAN does not need to require to page the RRC_INACTIVE UE when the NG-RAN receives the MDT configuration.

Proposal 8: The NG-RAN does not initiate the paging of the RRC_INACTIVE UE in order to send the signalling based and management based logged MDT configuration. 
For the signalling based MDT, as discussed in the above, if the AMF does not know whether the UE is in RRC_INACTIVE, the NG-RAN can store the MDT configuration and propagate it to the target NG-RAN, or the NG-RAN can reject the MDT configuration (i.e. the NG-RAN returns the trace failure indication). According to the TS 38.413, the NG-RAN will send the Trace Failure Indication message only due to an interaction with a handover procedure. Therefore we think the solution of storing and propagating the MDT configuration is better. When the UE resumes the RRC connection, the last serving NG-RAN can configure the MDT configuration if the NG-RAN is not changed or the last serving NG-RAN can propagate the configuration to the target NG-RAN.

Proposal 9: For the signalling based logged MDT received by the NG-RAN when UE is in RRC_INACTIVE:
· The NG-RAN stores the logged MDT configuration in the UE context. 

· When the UE resumes the RRC connection in the last serving NG-RAN, the NG-RAN can configure the MDT configuration for the UE. 

· When the UE resumes the RRC connection in one new NG-RAN, the last serving NG-RAN can propagate the logged MDT configuration to the new NG-RAN.

For the management based MDT, as discussed in the above, we think the last serving NG-RAN will not initiate the paging of the RRC_INACTIVE UE and will not propagate the management based logged MDT configuration. The new NG-RAN will configure the MDT according to configuration received by the new NG-RAN. Therefore the last serving NG-RAN does not need to store the MDT configuration in the UE context. When UE resume in the last serving NG-RAN, the NG-RAN can reselect this UE based on the UE selection rules and then configures the MDT. When UE resumes in one new NG-RAN, the new (or target) NG-RAN can configure the MDT configuration based on the MDT configuration received by the new (or target) NG-RAN from the OAM. In order to assist the UE selection in the target NG-RAN, the source NG-RAN should inform the target NG-RAN of UE consents.

Proposal 10: For the management based logged MDT received by the NG-RAN when UE is in RRC_INACTIVE:
· The NG-RAN does not store the logged MDT configuration in the UE context 

· When the UE resumes the RRC connection in the last serving NG-RAN, the NG-RAN can configure the MDT configuration for the UE. 

· When the UE resumes the RRC connection in another NG-RAN, the source NG-RAN will not propagate the management based logged MDT configuration. The source NG-RAN should inform the target NG-RAN of UE consents

2.4
Logged MDT in MR-DC

According to TR 37.816, logged MDT configurations can come from SN node in MR-DC scenario.

	5.7.3.5

MDT for dual connectivity

⁻
Immediate MDT configurations are supported for DC scenario.

⁻
Logged MDT configurations can come from SN node in DC scenario.

⁻
The existing MDT framework is the baseline for the SCG cells related MDT configuration.

⁻
The triggers for MDT measurements associated to MCG and SCG are separate.

⁻
MN-SN coordination is required for MDT measurements’ configuration and reporting in DC framework.

⁻
If SRB3 is not configured, SN related measurements are transmitted to MN via SRB1/2 and then forwarded to SN.

⁻
If SRB3 is configured, MN related measurements are transmitted to MN via SRB1/2, SN related measurements are transmitted to SN via SRB3


Also the objective of WI includes the specification of MDT for NR-DC and EN-DC scenario. NE-DC and NGEN-DC scenarios may be supported if the specifications above cover those without any additional stage 3 specification effort.
	· 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.



For the signalling based logged MDT, only the MN will receive the MDT configuration from the CN. In NR-DC, the MN and SN belong to the same RAT. The MN can directly configure the signalling based logged MDT. The MN does not need to send the signalling based MDT configuration to the SN and the signalling based logged MDT configuration from the CN does not need to include the MDT configuration for the SN. In EN-DC, the UE cannot camp on the NR cells. Therefore the SN does not need to configure the logged MDT.

Proposal 11: For the signalling based logged MDT in NR-DC and EN-DC, the SN does not need send the logged MDT to the UE.
For the management based logged MDT, the SN can receive the logged MDT configuration from the OAM. Also we think the node should configure the MDT according to its configuration received from the OAM. Therefore the MN does not need to send the management based logged MDT configuration to the SN. In NR-DC, the SN can select and configure the logged MDT according to the configuration received from the OAM. In EN-DC, the UE cannot camp on the NR cells. Therefore the SN does not need to configure the logged MDT.

Proposal 12: For the management based logged MDT in NR-DC, the SN selects the UE to configure the logged MDT according to the configuration received from OAM. For the management based logged MDT in EN-DC, the SN does not receive the configuration from OAM and the SN does not configurate the logged MDT for the UE.
In LTE, there is only one RAT-specific logged measurement configuration for Logged MDT in the UE. When the network provides a configuration, any previously configured logged measurement configuration will be entirely replaced by the new one. Moreover, logged measurements corresponding to the previous configuration will be cleared at the same time. It is left up to the network to retrieve any relevant data before providing a new configuration.

In our understanding, the motivation of mechanism is to reduce the memory requirement of UE. In order to reduce the memory requirements of UE, the NR also only have one logged MDT configuration in MR-DC scenario.

Proposal 13: There is only one logged measurement configuration for Logged MDT in the UE. When the network provides a configuration from MN or SN, any previously configured logged measurement configuration will be entirely replaced by the new one.
If both MN and SN send the logged MDT configuration to the UE, the UE will discard one configuration. In NR-DC, there is one interface between MN and SN and there are inter-node messages between MN and SN. In order to avoid that the UE receives two logged MDT configurations from MN and SN at the same time, it may need some co-ordinations between MN and SN.

Proposal 14: For the management based logged MDT in NR-DC, the co-ordination on the logged MDT configuration between MN and SN is needed in NR-DC.

In LTE, the coverage use cases include the coverage mapping of Scell in CA scenario. Scell may be deployed in area where high traffic occurs. The location where a Scell is available to be added may show whether the deployment of Scell is according to the needs of capacity increase. In NR, the operators may want to know the coverage of NR. The reason is that the deployment of SN cell is related to capacity expansion and network planning. Also the operators want to know the coverage of NR SA before deploying the NR SA. Therefore RAN2 may need to consider how to collect the coverage of NR in EN-DC. 
In NSA, both the MN and SN can configure the immediate MDT measurement. In general, the network will configure the UE to be in MR-DC when the quality of SN is above one threshold. Therefore the NR SA coverage is different from the MR-DC coverage (as shown in Figure 2). Therefore the operators cannot get the coverage of NR SA. 
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Figure 2: Different coverage of EN-DC and NR SA 
In LTE, the network configures the logged MDT measurement via RRC messages. The UE logs the measurement results of serving cell and the available measurement results of inter-RAT neighbouring cells when UE camps on the LTE cells. In R15, UE cannot camp on the NR cell in NSA. Therefore UE will not perform the logged MDT configuration from SN. In our understanding, the MN can configure the logged MDT measurement of SN and the UE can measure the NR cells like the early measurement reporting. Then the operator can get more data about the coverage of SN and get the coverage of NR SA. 

Proposal 15: In EN-DC, the MN can configure the logged MDT configuration to collect the coverage of NR.
2.5
Accessibility measurements
In LTE, the UE logs failed RRC connection establishments for LTE, i.e. a log is created when the RRC connection establishment procedure fails. The UE logs failed RRC connection establishments without the need for prior configuration by the network. Upon UE entering connected state, the UE firstly sends available indicator(s) to the network, and then the network can command the UE to send the measurements.

In NR, RAN2 has agreed that these principles are reused in NR. In the last meeting,RAN2 has agreed that the need to introduce the ULInformationRequest/ ULInformationRequest message for the logged MDT. In LTE, the accessibility measurements also use these messages. Therefore we think the accessibility measurement of NR also uses the ULInformationRequest/ ULInformationRequest message.
Proposal 16: Introduce the available indicator(s) (e.g. connEstFailInfoAvailable) for the accessibility measurements in the following RRC message:

· RRCSetupComplete

· RRCResumeComplete

· RRCReestablishmentComplete

· RRCReconfigurationComplete message

Proposal 17: Use the ULInformationRequest/ULInformationResponse message to request and report the accessibility measurements.
In NR, the use cases of accessibility measurements includes the failure of sending the RRCSetupRequest (i.e. when timer T300 expires) and the failure of sending the RRCResumeRequest/RRCResumeRequest1 (i.e. when timer T319 expires). In our understanding, these two use cases are used to monitor and detect accessibility problems. Therefore we think it is not necessary to differentiate the available indicators for these use cases and it is not necessary to differentiate the request indication in the ULInformationRequest message.

Proposal 18: Use the same available indicator for failure of sending RRCSetupRequest/ RRCResumeRequest/RRCResumeRequest1.

Proposal 19: Use the same request indicator for the two use cases of accessibility measurements in the ULInformationRequest message.

In LTE, as shown in the Annex, the reporting of accessibility measurements includes the failedCellId, locationInfo, measResultFailedCell, measResultNeighCells, RACH information, timeSinceFailure, logMeasResultListBT, logMeasResultListWLAN and others.

In NR, RAN2 has agreed that the information included in CEF reporting of LTE is taken as baseline for 5G NR and the information included in the NR RRC resume failure reporting takes the information included in the 5G NR CEF reporting as baseline.

Proposal 20: The information (e.g. ConnEstFailReport-r11) included in Connection establishment failure reporting of LTE is the baseline of the 5G accessibility measurements.

In NR, RAN2 agreed that the following new informations are needed in the measurement reporting. 

· Information expressing the number of failed connection setup attempts after RLF at least including the number and available location information. NR CEF Report is extended with “Number of connection failures per cell” field.

· Attempted SSB index can be indicated as part of RACH failure information.
· Include SSB related information consisting of SSB index and number of preambles sent for each tried SSB in the RACH information report.  

· SSB index of the downlink beams of both serving cell and neighbour cells, and SUL/NUL carrier information 
· In addition to location and time information, the following sensor information can be collected if available:

· The uncompensated barometric pressure measurement

· UE speed

· UE orientation in a global coordinate system

In the last meeting, RAN2 has agreed some informations in the CEF report:

12
Add in TS37.320 NR CEFreport content required for MDT:

-
NR CEFreport includes failed cell id, its radio measurement results and neighbouring cells, including SSB index of the downlink beams of both serving cell and neighbour cells, tagged with location information, if available

-
RACH failure information: SSB index, number of sent preambles on each tried SSB and a flag on detected contention. Whether the flag is per cell, RACH attempt, or SSB is FFS.

-
latest WLAN and Bluetooth measurement results, if available
-
"Number of connection failures per cell" field on the number of failed connection setup attempts per cell after RLF.

In our understanding, the motivation of detected contention is to optimize the preamble setting. Number of preamble in each SSB may different. Therefore we think it is better that the flag is per SSB. Also RAN2 has agreed the RCE Report include the SUL/NUL carrier information, the pressure measurement, the UE speed, the UE orientation in the SI. Therefore we think these information should be captured in WI.
Proposal 21: The following enhancement information are introduced in the accessibility measurement reporting:

· The detected contention per SSB
· SUL/NUL carrier information

· The uncompensated barometric pressure measurement results

· UE speed

· UE orientation 

In NR, the use cases of accessibility measurements includes the failure of sending the RRCSetupRequest (i.e. when timer T300 expires) and the failure of sending the RRCResumeRequest/RRCResumeRequest1 (i.e. when timer T319 expires). In our understanding, the network wants to know which type the failure belong to. For example, the network can adjust the T300 for the failure of sending RRCSetupRequest and adjust the T319 for the failure of sending RRCResumeRequest/RRCResumeRequest1). Therefore RAN2 need to introduce one failure type indication to differentiate the failure of sending RRC setup request and the failure of sending resume request. 

According to the TS 38.331, the transmission of RRCResumeRequest or RRCResumeRequest1 are selected according to the useFullResumeID signalled in SIB1. We think it is not necessary to introduce one failure type indication to differentiate the failure of RRCResumeRequest and RRCResumeRequest1 because the UE has reported the failed cell id.

Proposal 22: Introduce one failure type in the accessibility measurement reporting to differentiate the failure of sending RRC setup request and the failure of sending resume request.
3
Conclusions
In this paper, we have discussed the remaining part for the logged MDT and accessibility measurements, and it is proposed:
Proposal 1: Introduce state indications (e.g. idle, inactive) in the logged measurement results.
Proposal 2: Introduce the logged MDT measurement frequencies in the area configuration.
Proposal 3: Not introduce the A2 like event triggered logged measurements.
Proposal 4: Introduce the anyCellSelectionDetected indication in each entry of periodic logging (following LTE design).

Proposal 5: UE logs some information (e.g. at least indicator "camped on any cell" and time stamp) to inform the detection of "camped on any cell" state.

Proposal 6: UE can log the out-of-coverage without the need for prior configuration by the network, like the RLF report and RRC establishment failure report.
Proposal 7: The logged MDT configuration parameters sent to the UE will not propagate during handover between gNBs.
Proposal 8: The NG-RAN does not initiate the paging of the RRC_INACTIVE UE in order to send the signalling based and management based logged MDT configuration. 
Proposal 9: For the signalling based logged MDT received by the NG-RAN when UE is in RRC_INACTIVE:
· The NG-RAN stores the logged MDT configuration in the UE context. 

· When the UE resumes the RRC connection in the last serving NG-RAN, the NG-RAN can configure the MDT configuration for the UE. 

· When the UE resumes the RRC connection in one new NG-RAN, the last serving NG-RAN can propagate the logged MDT configuration to the new NG-RAN.

Proposal 10: For the management based logged MDT received by the NG-RAN when UE is in RRC_INACTIVE:
· The NG-RAN does not store the logged MDT configuration in the UE context 

· When the UE resumes the RRC connection in the last serving NG-RAN, the NG-RAN can configure the MDT configuration for the UE. 

· When the UE resumes the RRC connection in another NG-RAN, the source NG-RAN will not propagate the management based logged MDT configuration. The source NG-RAN should inform the target NG-RAN of UE consents

Proposal 11: For the signalling based logged MDT in NR-DC and EN-DC, the SN does not need send the logged MDT to the UE.
Proposal 12: For the management based logged MDT in NR-DC, the SN selects the UE to configure the logged MDT according to the configuration received from OAM. For the management based logged MDT in EN-DC, the SN does not receive the configuration from OAM and the SN does not configurate the logged MDT for the UE.

Proposal 13: There is only one logged measurement configuration for Logged MDT in the UE. When the network provides a configuration from MN or SN, any previously configured logged measurement configuration will be entirely replaced by the new one.
Proposal 14: For the management based logged MDT in NR-DC, the co-ordination on the logged MDT configuration between MN and SN is needed in NR-DC.
Proposal 15: In EN-DC, the MN can configure the logged MDT configuration to collect the coverage of NR.
Proposal 16: Introduce the available indicator(s) (e.g. connEstFailInfoAvailable) for the accessibility measurements in the following RRC message:

· RRCSetupComplete

· RRCResumeComplete

· RRCReestablishmentComplete

· RRCReconfigurationComplete message

Proposal 17: Use the ULInformationRequest/ULInformationResponse message to request and report the accessibility measurements.
Proposal 18: Use the same available indicator for failure of sending RRCSetupRequest/ RRCResumeRequest/RRCResumeRequest1.

Proposal 19: Use the same request indicator for the two use cases of accessibility measurements in the ULInformationRequest message.

Proposal 20: The information (e.g. ConnEstFailReport-r11) included in Connection establishment failure reporting of LTE is the baseline of the 5G accessibility measurements.

Proposal 21: The following enhancement information are introduced in the accessibility measurement reporting:

· The detected contention per SSB
· SUL/NUL carrier information

· The uncompensated barometric pressure measurement results

· UE speed

· UE orientation 

Proposal 22: Introduce one failure type in the accessibility measurement reporting to differentiate the failure of sending RRC setup request and the failure of sending resume request.
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Annex------ASN.1 of measurements results of accessibility measurements in LTE

–
UEInformationResponse
The UEInformationResponse message is used by the UE to transfer the information requested by the E-UTRAN.

Signalling radio bearer: SRB1 or SRB2 (when logged measurement information is included)

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E-UTRAN

UEInformationResponse message
-- ASN1START
UEInformationResponse-r9
::=

SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




ueInformationResponse-r9


UEInformationResponse-r9-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UEInformationResponse-r9-IEs ::=

SEQUENCE {


rach-Report-r9






SEQUENCE {



numberOfPreamblesSent-r9



NumberOfPreamblesSent-r11,



contentionDetected-r9




BOOLEAN


}















OPTIONAL,


rlf-Report-r9






RLF-Report-r9


OPTIONAL,


nonCriticalExtension




UEInformationResponse-v930-IEs


OPTIONAL

}

-- Late non critical extensions

UEInformationResponse-v9e0-IEs ::= SEQUENCE {


rlf-Report-v9e0





RLF-Report-v9e0




OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

-- Regular non critical extensions

UEInformationResponse-v930-IEs ::=
SEQUENCE {


lateNonCriticalExtension


OCTET STRING (CONTAINING UEInformationResponse-v9e0-IEs)
OPTIONAL,


nonCriticalExtension



UEInformationResponse-v1020-IEs

OPTIONAL

}

UEInformationResponse-v1020-IEs ::= SEQUENCE {


logMeasReport-r10




LogMeasReport-r10




OPTIONAL,


nonCriticalExtension



UEInformationResponse-v1130-IEs

OPTIONAL

}

UEInformationResponse-v1130-IEs ::= SEQUENCE {


connEstFailReport-r11



ConnEstFailReport-r11



OPTIONAL,


nonCriticalExtension



UEInformationResponse-v1250-IEs

OPTIONAL

}

UEInformationResponse-v1250-IEs ::= SEQUENCE {


mobilityHistoryReport-r12


MobilityHistoryReport-r12


OPTIONAL,


nonCriticalExtension



UEInformationResponse-v1530-IEs

OPTIONAL

}

UEInformationResponse-v1530-IEs ::= SEQUENCE {


measResultListIdle-r15



MeasResultListIdle-r15


OPTIONAL,


flightPathInfoReport-r15


FlightPathInfoReport-r15

OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

RLF-Report-r9 ::=




SEQUENCE {


measResultLastServCell-r9


SEQUENCE {



rsrpResult-r9





RSRP-Range,



rsrqResult-r9





RSRQ-Range





OPTIONAL


},


measResultNeighCells-r9



SEQUENCE {



measResultListEUTRA-r9



MeasResultList2EUTRA-r9


OPTIONAL,



measResultListUTRA-r9



MeasResultList2UTRA-r9


OPTIONAL,



measResultListGERAN-r9



MeasResultListGERAN



OPTIONAL,



measResultsCDMA2000-r9



MeasResultList2CDMA2000-r9

OPTIONAL


}
OPTIONAL,


...,


[[
locationInfo-r10



LocationInfo-r10




OPTIONAL,



failedPCellId-r10




CHOICE {




cellGlobalId-r10




CellGlobalIdEUTRA,




pci-arfcn-r10





SEQUENCE {





physCellId-r10





PhysCellId,





carrierFreq-r10





ARFCN-ValueEUTRA




}



}
















OPTIONAL,



reestablishmentCellId-r10

CellGlobalIdEUTRA




OPTIONAL,



timeConnFailure-r10



INTEGER (0..1023)




OPTIONAL,



connectionFailureType-r10

ENUMERATED {rlf, hof}



OPTIONAL,



previousPCellId-r10



CellGlobalIdEUTRA




OPTIONAL


]],


[[
failedPCellId-v1090



SEQUENCE {




carrierFreq-v1090



ARFCN-ValueEUTRA-v9e0



}
















OPTIONAL


]],


[[
basicFields-r11




SEQUENCE {




c-RNTI-r11





C-RNTI,




rlf-Cause-r11




ENUMERATED {













t310-Expiry, randomAccessProblem,













rlc-MaxNumRetx, t312-Expiry-r12},




timeSinceFailure-r11


TimeSinceFailure-r11



}
















OPTIONAL,



previousUTRA-CellId-r11


SEQUENCE {




carrierFreq-r11




ARFCN-ValueUTRA,




physCellId-r11




CHOICE {





fdd-r11






PhysCellIdUTRA-FDD,





tdd-r11






PhysCellIdUTRA-TDD




},




cellGlobalId-r11



CellGlobalIdUTRA



OPTIONAL



}
















OPTIONAL,



selectedUTRA-CellId-r11


SEQUENCE {




carrierFreq-r11




ARFCN-ValueUTRA,




physCellId-r11




CHOICE {





fdd-r11






PhysCellIdUTRA-FDD,





tdd-r11






PhysCellIdUTRA-TDD




}



}
















OPTIONAL


]],


[[
failedPCellId-v1250



SEQUENCE {




tac-FailedPCell-r12



TrackingAreaCode



}
















OPTIONAL,



measResultLastServCell-v1250
RSRQ-Range-v1250




OPTIONAL,



lastServCellRSRQ-Type-r12

RSRQ-Type-r12





OPTIONAL,



measResultListEUTRA-v1250

MeasResultList2EUTRA-v1250


OPTIONAL


]],


[[
drb-EstablishedWithQCI-1-r13
ENUMERATED {qci1}




OPTIONAL


]],


[[
measResultLastServCell-v1360
RSRP-Range-v1360




OPTIONAL


]],


[[
logMeasResultListBT-r15


LogMeasResultListBT-r15



OPTIONAL,



logMeasResultListWLAN-r15

LogMeasResultListWLAN-r15


OPTIONAL


]]

}
RLF-Report-v9e0 ::=



SEQUENCE {


measResultListEUTRA-v9e0


MeasResultList2EUTRA-v9e0

}

MeasResultList2EUTRA-r9 ::=



SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2EUTRA-r9

MeasResultList2EUTRA-v9e0 ::=


SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2EUTRA-v9e0

MeasResultList2EUTRA-v1250 ::=


SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2EUTRA-v1250

MeasResult2EUTRA-r9 ::=



SEQUENCE {


carrierFreq-r9





ARFCN-ValueEUTRA,


measResultList-r9




MeasResultListEUTRA

}

MeasResult2EUTRA-v9e0 ::=


SEQUENCE {


carrierFreq-v9e0




ARFCN-ValueEUTRA-v9e0

OPTIONAL

}

MeasResult2EUTRA-v1250 ::=


SEQUENCE {


rsrq-Type-r12





RSRQ-Type-r12

OPTIONAL

}

MeasResultList2UTRA-r9 ::=


SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2UTRA-r9

MeasResult2UTRA-r9 ::=



SEQUENCE {


carrierFreq-r9





ARFCN-ValueUTRA,


measResultList-r9




MeasResultListUTRA

}

MeasResultList2CDMA2000-r9 ::=

SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2CDMA2000-r9

MeasResult2CDMA2000-r9 ::=


SEQUENCE {


carrierFreq-r9





CarrierFreqCDMA2000,


measResultList-r9




MeasResultsCDMA2000

}

LogMeasReport-r10 ::=



SEQUENCE {


absoluteTimeStamp-r10



AbsoluteTimeInfo-r10,


traceReference-r10




TraceReference-r10,


traceRecordingSessionRef-r10

OCTET STRING (SIZE (2)),


tce-Id-r10






OCTET STRING (SIZE (1)),


logMeasInfoList-r10




LogMeasInfoList-r10,


logMeasAvailable-r10



ENUMERATED {true}



OPTIONAL,


...,


[[
logMeasAvailableBT-r15


ENUMERATED {true}



OPTIONAL,



logMeasAvailableWLAN-r15

ENUMERATED {true}



OPTIONAL


]]

}

LogMeasInfoList-r10 ::=

SEQUENCE (SIZE (1..maxLogMeasReport-r10)) OF LogMeasInfo-r10

LogMeasInfo-r10 ::=

SEQUENCE {


locationInfo-r10




LocationInfo-r10



OPTIONAL,


relativeTimeStamp-r10



INTEGER (0..7200),


servCellIdentity-r10



CellGlobalIdEUTRA,


measResultServCell-r10



SEQUENCE {



rsrpResult-r10





RSRP-Range,



rsrqResult-r10





RSRQ-Range


},


measResultNeighCells-r10


SEQUENCE {



measResultListEUTRA-r10



MeasResultList2EUTRA-r9

OPTIONAL,



measResultListUTRA-r10



MeasResultList2UTRA-r9

OPTIONAL,



measResultListGERAN-r10



MeasResultList2GERAN-r10
OPTIONAL,



measResultListCDMA2000-r10


MeasResultList2CDMA2000-r9
OPTIONAL


}
OPTIONAL,


...,


[[
measResultListEUTRA-v1090


MeasResultList2EUTRA-v9e0
OPTIONAL


]],


[[
measResultListMBSFN-r12



MeasResultListMBSFN-r12

OPTIONAL,



measResultServCell-v1250


RSRQ-Range-v1250


OPTIONAL,



servCellRSRQ-Type-r12



RSRQ-Type-r12



OPTIONAL,



measResultListEUTRA-v1250


MeasResultList2EUTRA-v1250
OPTIONAL


]],


[[
inDeviceCoexDetected-r13


ENUMERATED {true}


OPTIONAL


]],


[[
measResultServCell-v1360


RSRP-Range-v1360


OPTIONAL


]],


[[
logMeasResultListBT-r15



LogMeasResultListBT-r15

OPTIONAL,



logMeasResultListWLAN-r15


LogMeasResultListWLAN-r15
OPTIONAL


]],


[[
anyCellSelectionDetected-r15

ENUMERATED {true}


OPTIONAL

]]

}

MeasResultListMBSFN-r12 ::=


SEQUENCE (SIZE (1..maxMBSFN-Area)) OF MeasResultMBSFN-r12

MeasResultMBSFN-r12 ::=


SEQUENCE {


mbsfn-Area-r12




SEQUENCE {



mbsfn-AreaId-r12



MBSFN-AreaId-r12,



carrierFreq-r12




ARFCN-ValueEUTRA-r9


},


rsrpResultMBSFN-r12



RSRP-Range,


rsrqResultMBSFN-r12



MBSFN-RSRQ-Range-r12,


signallingBLER-Result-r12

BLER-Result-r12




OPTIONAL,


dataBLER-MCH-ResultList-r12

DataBLER-MCH-ResultList-r12

OPTIONAL,


...

}

DataBLER-MCH-ResultList-r12 ::=

SEQUENCE (SIZE (1.. maxPMCH-PerMBSFN)) OF DataBLER-MCH-Result-r12

DataBLER-MCH-Result-r12 ::=


SEQUENCE {


mch-Index-r12





INTEGER (1..maxPMCH-PerMBSFN),


dataBLER-Result-r12




BLER-Result-r12

}

BLER-Result-r12 ::=




SEQUENCE {


bler-r12






BLER-Range-r12,


blocksReceived-r12




SEQUENCE {



n-r12







BIT STRING (SIZE (3)),



m-r12







BIT STRING (SIZE (8))


}

}

BLER-Range-r12 ::=





INTEGER(0..31)

MeasResultList2GERAN-r10 ::=


SEQUENCE (SIZE (1..maxCellListGERAN)) OF MeasResultListGERAN

ConnEstFailReport-r11 ::=



SEQUENCE {


failedCellId-r11




CellGlobalIdEUTRA,


locationInfo-r11




LocationInfo-r10




OPTIONAL,


measResultFailedCell-r11


SEQUENCE {



rsrpResult-r11





RSRP-Range,



rsrqResult-r11





RSRQ-Range





OPTIONAL


},


measResultNeighCells-r11


SEQUENCE {



measResultListEUTRA-r11



MeasResultList2EUTRA-r9


OPTIONAL,



measResultListUTRA-r11



MeasResultList2UTRA-r9


OPTIONAL,



measResultListGERAN-r11



MeasResultListGERAN



OPTIONAL,



measResultsCDMA2000-r11



MeasResultList2CDMA2000-r9

OPTIONAL


}
OPTIONAL,


numberOfPreamblesSent-r11


NumberOfPreamblesSent-r11,


contentionDetected-r11



BOOLEAN,


maxTxPowerReached-r11



BOOLEAN,


timeSinceFailure-r11



TimeSinceFailure-r11,


measResultListEUTRA-v1130


MeasResultList2EUTRA-v9e0


OPTIONAL,


...,


[[
measResultFailedCell-v1250

RSRQ-Range-v1250




OPTIONAL,



failedCellRSRQ-Type-r12


RSRQ-Type-r12





OPTIONAL,



measResultListEUTRA-v1250

MeasResultList2EUTRA-v1250


OPTIONAL


]],


[[
measResultFailedCell-v1360

RSRP-Range-v1360




OPTIONAL


]],


[[
logMeasResultListBT-r15


LogMeasResultListBT-r15



OPTIONAL,



logMeasResultListWLAN-r15

LogMeasResultListWLAN-r15


OPTIONAL


]]

}
NumberOfPreamblesSent-r11::=


INTEGER (1..200)

TimeSinceFailure-r11 ::=



INTEGER (0..172800)

MobilityHistoryReport-r12 ::=
VisitedCellInfoList-r12

FlightPathInfoReport-r15 ::=

SEQUENCE {


flightPath-r15
SEQUENCE (SIZE (1..maxWayPoint-r15)) OF WayPointLocation-r15
OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

WayPointLocation-r15 ::=


SEQUENCE {


wayPointLocation-r15





LocationInfo-r10,


timeStamp-r15






AbsoluteTimeInfo-r10 

OPTIONAL

}

-- ASN1STOP

	UEInformationResponse field descriptions

	absoluteTimeStamp

Indicates the absolute time when the logged measurement configuration logging is provided, as indicated by E-UTRAN within absoluteTimeInfo.

	anyCellSelectionDetected
This field is used to indicate the detection of any cell selection state, as defined in TS 36.304 [4]. The UE sets this field when performing the logging of measurement results in RRC_IDLE and there is no suitable cell or no acceptable cell.

	bler

Indicates the measured BLER value. The coding of BLER value is defined in TS 36.133 [16].

	blocksReceived

Indicates total number of MCH blocks, which were received by the UE and used for the corresponding BLER calculation, within the measurement period as defined in TS 36.133 [16].

	carrierFreq

In case the UE includes carrierFreq-v9e0 and/ or carrierFreq-v1090, the UE shall set the corresponding entry of carrierFreq-r9 and/ or carrierFreq-r10 respectively to maxEARFCN. For E-UTRA and UTRA frequencies, the UE sets the ARFCN according to the band used when obtaining the concerned measurement results.

	connectionFailureType

This field is used to indicate whether the connection failure is due to radio link failure or handover failure.

	contentionDetected

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

	c-RNTI

This field indicates the C-RNTI used in the PCell upon detecting radio link failure or the C-RNTI used in the source PCell upon handover failure.

	dataBLER-MCH-ResultList

Includes a BLER result per MCH on subframes using dataMCS, with the applicable MCH(s) listed in the same order as in pmch-InfoList within MBSFNAreaConfiguration.

	drb-EstablishedWithQCI-1

This field is used to indicate the radio link failure occurred while a bearer with QCI value equal to 1 was configured, see TS 24.301 [35].

	failedCellId

This field is used to indicate the cell in which connection establishment failed.

	failedPCellId

This field is used to indicate the PCell in which RLF is detected or the target PCell of the failed handover. The UE sets the EARFCN according to the band used for transmission/ reception when the failure occurred.

	inDeviceCoexDetected

Indicates that measurement logging is suspended due to IDC problem detection.

	logMeasResultListBT

This field refers to the Bluetooth measurement results.

	logMeasResultListWLAN
This field refers to the WLAN measurement results.

	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].

	mch-Index

Indicates the MCH by referring to the entry as listed in pmch-InfoList within MBSFNAreaConfiguration.

	measResultFailedCell

This field refers to the last measurement results taken in the cell, where connection establishment failure happened. For UE supporting CE Mode B, when CE mode B is not restricted by upper layers, measResultFailedCell-v1360 is reported if the measured RSRP is less than -140 dBm.

	measResultLastServCell

This field refers to the last measurement results taken in the PCell, where radio link failure or handover failure happened. For BL UEs or UEs in CE, when operating in CE Mode B, measResultLastServCell-v1360 is reported if the measured RSRP is less than -140 dBm.

	measResultListEUTRA

If measResultListEUTRA-v9e0, measResultListEUTRA-v1090 or measResultListEUTRA-v1130 is included, the UE shall include the same number of entries, and listed in the same order, as in measResultListEUTRA-r9, measResultListEUTRA-r10 and/ or measResultListEUTRA-r11 respectively.

	measResultListEUTRA-v1250

If included in RLF-Report-r9 the UE shall include the same number of entries, and listed in the same order, as in measResultListEUTRA-r9;

If included in LogMeasInfo-r10 the UE shall include the same number of entries, and listed in the same order, as in measResultListEUTRA-r10;

If included in ConnEstFailReport-r11 the UE shall include the same number of entries, and listed in the same order, as in measResultListEUTRA-r11;

	measResultListIdle

This field indicates the measurement results done during IDLE mode at network request.

	measResultServCell

This field refers to the log measurement results taken in the Serving cell. For UE supporting CE Mode B, when CE mode B is not restricted by upper layers, measResultServCell-v1360 is reported if the measured RSRP is less than -140 dBm.

	mobilityHistoryReport

This field is used to indicate the time of stay in 16 most recently visited E-UTRA cells or of stay out of E-UTRA.

	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].

	previousPCellId

This field is used to indicate the source PCell of the last handover (source PCell when the last RRC-Connection-Reconfiguration message including mobilityControlInfowas received).

	previousUTRA-CellId

This field is used to indicate the source UTRA cell of the last successful handover to E-UTRAN, when RLF occurred at the target PCell. The UE sets the ARFCN according to the band used for transmission/ reception on the concerned cell.

	reestablishmentCellId

This field is used to indicate the cell in which the re-establishment attempt was made after connection failure.

	relativeTimeStamp

Indicates the time of logging measurement results, measured relative to the absoluteTimeStamp. Value in seconds.

	rlf-Cause

This field is used to indicate the cause of the last radio link failure that was detected. In case of handover failure information reporting (i.e., the connectionFailureType is set to 'hof'), the UE is allowed to set this field to any value.

	selectedUTRA-CellId

This field is used to indicate the UTRA cell that the UE selects after RLF is detected, while T311 is running. The UE sets the ARFCN according to the band selected for transmission/ reception on the concerned cell.

	signallingBLER-Result

Includes a BLER result of MBSFN subframes using signallingMCS. 

	tac-FailedPCell
This field is used to indicate the Tracking Area Code of the PCell in which RLF is detected.

	tce-Id

Parameter Trace Collection Entity Id: See TS 32.422 [58].

	timeConnFailure

This field is used to indicate the time elapsed since the last HO initialization until connection failure. Actual value = field value * 100ms. The maximum value 1023 means 102.3s or longer.

	timeSinceFailure

This field is used to indicate the time that elapsed since the connection (establishment) failure. Value in seconds. The maximum value 172800 means 172800s or longer.

	timeStamp

Includes time stamps for the waypoints that describe planned locations for the UE.

	traceRecordingSessionRef

Parameter Trace Recording Session Reference: See TS 32.422 [58].

	wayPointLocation

Includes location coordinates for a UE for Aerial UE operation. The waypoints describe planned locations for the UE.
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