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1 Introduction
In RAN2#100 meeting, RAN2 agreed to support the NR SSTD measurement extension for cells that are not yet configured in the case that no NR PSCell is configured.

Agreements

1:
The network can configure the NR SSTD measurement whenever a NR PSCell is configured

2: 
NR SSTD measurement reporting is extended for cells that are not yet configured in the case that no NR PSCell is configured

3:
Introduce one new capability indicator for SSTD measurement for EN-DC when PSCell is configured.

4
Introduce one new capability indicator for SSTD measurement for EN-DC when PSCell is not configured.
In addition, RAN2 sent the LS [3] to RAN4 to ask whether the existing measurement gap definitions allow UE to perform the extension SSTD measurement. RAN4 replied the LS in [4] and thought no new gap patterns are needed as follows:
RAN4 would like to thank RAN2 for their LS in R2-1714227[1] entitled “LS on LTE measurement gap patterns for SSTD measurement”. RAN4 had changed the SSTD measurement to SFTD. Based on the current understanding, RAN4 reached the consensus that no new gap patterns in Rel-15 will be defined for SFTD measurements of NR cells when EN-DC is not configured.

However, it is unclear what the non-configured target cell is. In this paper, we discuss the extension SSTD measurement support for EN-DC.
2 Discussion
In current specification [1], the related agreements are captured as below:
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ENUMERATED {pSCell, spare}



}










OPTIONAL

-- Need ON

The "spare" bit is reserved for SSTD measurement extension. In our understanding, there are three alternatives to configure non-configured cell for SSTD measurement:
· Alt 1: all the neighbour cells corresponding to the measurement object are seen as the target cells.

· Alt 2: network indicates multiple cells (a cell list) as the target cells.

· Alt 3: network indicates a single cell as the target cell.

In Alt 1, all the neighbour cells need to be measured. If all the measurement results are reported by the UE, it costs signalling overhead and power. If only part of measurement results are selected to report by the UE, some criteria has to be defined and it may increase UE’s complexity.
Compared with Alt1, Alt 2 costs less signalling overhead and power. However, signalling overhead on radio interface still will be increased significantly.
Alt 3 is simplest and costs least signalling overhead. We understand that the Alt 3 is enough. How the network selects a specific non-configured target cell among neighbour cells can be left to network implementation. The indicated cell can be included in the reportSSTD-Meas-r15. 
Proposal 1: Configure a single NR neighbour cell as the non-configured target cell for SFTD measurement report.

The ARFCN value of NR has been included in MeasObjectNR-r15, thus it is unnecessary to include the ARFCN of the cell in the reportSSTD-Meas-r15, and only PCI of the single non-configured target cell needs to be added.
Proposal 2: Indicate the single non-configured target cell in the reportSSTD-Meas-r15.

Considering the measurement procedure, this change needs to be captured in performing measurements, measurement report triggering and measurement reporting. The corresponding text proposal on TS 36.331 is provided in Annex.
Proposal 3: Endorse the text proposal in Annex on extension SSTD measurement support.
3 Conclusion

The paper discusses the extension SSTD measurement support and we propose:
Proposal 1: Configure a single NR neighbour cell as the non-configured target cell for SFTD measurement report.

Proposal 2: Indicate the single non-configured target cell in the reportSSTD-Meas-r15.

Proposal 3: Endorse the text proposal in Annex on extension SSTD measurement support.
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5.5
Measurements

5.5.1
Introduction

The UE reports measurement information in accordance with the measurement configuration as provided by E-UTRAN. E-UTRAN provides the measurement configuration applicable for a UE in RRC_CONNECTED by means of dedicated signalling, i.e. using the RRCConnectionReconfiguration or RRCConnectionResume message.

The UE can be requested to perform the following types of measurements:

-
Intra-frequency measurements: measurements at the downlink carrier frequency(ies) of the serving cell(s).

-
Inter-frequency measurements: measurements at frequencies that differ from any of the downlink carrier frequency(ies) of the serving cell(s).

-
Inter-RAT measurements of NR frequencies.

-
Inter-RAT measurements of UTRA frequencies.

-
Inter-RAT measurements of GERAN frequencies.

-
Inter-RAT measurements of CDMA2000 HRPD or CDMA2000 1xRTT or WLAN frequencies.

-
CBR measurements.

The measurement configuration includes the following parameters:

1.
Measurement objects: The objects on which the UE shall perform the measurements.

-
For intra-frequency and inter-frequency measurements a measurement object is a single E-UTRA carrier frequency. Associated with this carrier frequency, E-UTRAN can configure a list of cell specific offsets, a list of 'blacklisted' cells and a list of 'whitelisted' cells. Blacklisted cells are not considered in event evaluation or measurement reporting.

-
For inter-RAT NR measurements a measurement object is a single NR carrier frequency.

-
For inter-RAT UTRA measurements a measurement object is a set of cells on a single UTRA carrier frequency.

-
For inter-RAT GERAN measurements a measurement object is a set of GERAN carrier frequencies.

-
For inter-RAT CDMA2000 measurements a measurement object is a set of cells on a single (HRPD or 1xRTT) carrier frequency.

-
For inter-RAT WLAN measurements a measurement object is a set of WLAN identifiers and optionally a set of WLAN frequencies.

-
For CBR measurements a measurement object is a set of transmission resource pools for V2X sidelink communication.

NOTE 1:
Some measurements using the above mentioned measurement objects, only concern a single cell, e.g. measurements used to report neighbouring cell system information, PCell UE Rx-Tx time difference, or a pair of cells, e.g. SSTD measurements between the PCell and the PSCell or between the PCell and the indicated NR cell.

2.
Reporting configurations: A list of reporting configurations where each reporting configuration consists of the following:

-
Reporting criterion: The criterion that triggers the UE to send a measurement report. This can either be periodical or a single event description.

-
Reporting format: The quantities that the UE includes in the measurement report and associated information (e.g. number of cells to report).
2nd change

5.5.3
Performing measurements

5.5.3.1
General

For all measurements, except for UE Rx–Tx time difference measurements, RSSI, UL PDCP Packet Delay per QCI measurement, channel occupancy measurements, CBR measurement, and except for WLAN measurements of Band, Carrier Info, Available Admission Capacity, Backhaul Bandwidth, Channel Utilization, and Station Count, the UE applies the layer 3 filtering as specified in 5.5.3.2, before using the measured results for evaluation of reporting criteria or for measurement reporting. When performing measurements on NR carriers, the UE derives the cell quality as specified in 5.5.3.3.
The UE shall:

1>
whenever the UE has a measConfig, perform RSRP and RSRQ measurements for each serving cell as follows:

2>
for the PCell, apply the time domain measurement resource restriction in accordance with measSubframePatternPCell, if configured;
2>
if the UE supports CRS based discovery signals measurement:

3>
for each SCell in deactivated state, apply the discovery signals measurement timing configuration in accordance with measDS-Config, if configured within the measObject corresponding to the frequency of the SCell;

1>
if the UE has a measConfig with rs-sinr-Config configured, perform RS-SINR (as indicated in the associated reportConfig) measurements as follows:

2>
perform the corresponding measurements on the frequency indicated in the associated measObject using available idle periods or using autonomous gaps as necessary;

1>
for each measId included in the measIdList within VarMeasConfig:

2>
if the purpose for the associated reportConfig is set to reportCGI:

3>
if si-RequestForHO is configured for the associated reportConfig:

4>
perform the corresponding measurements on the frequency and RAT indicated in the associated measObject using autonomous gaps as necessary;

3>
else:

4>
perform the corresponding measurements on the frequency and RAT indicated in the associated measObject using available idle periods or using autonomous gaps as necessary;

NOTE 1:
If autonomous gaps are used to perform measurements, the UE is allowed to temporarily abort communication with all serving cell(s), i.e. create autonomous gaps to perform the corresponding measurements within the limits specified in TS 36.133 [16]. Otherwise, the UE only supports the measurements with the purpose set to reportCGI only if E-UTRAN has provided sufficient idle periods.

3>
try to acquire the global cell identity of the cell indicated by the cellForWhichToReportCGI in the associated measObject by acquiring the relevant system information from the concerned cell;

3>
if an entry in the cellAccessRelatedInfoList includes the selected PLMN, acquire the relevant system information from the concerned cell;

3>
if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is an E-UTRAN cell:

4>
try to acquire the CSG identity, if the CSG identity is broadcast in the concerned cell;

4>
try to acquire the trackingAreaCode in the concerned cell;

4>
try to acquire the list of additional PLMN Identities, as included in the plmn-IdentityList, if multiple PLMN identities are broadcast in the concerned cell;

4>
if cellAccessRelatedInfoList is included, use trackingAreaCode and plmn-IdentityList from the entry of cellAccessRelatedInfoList containing the selected PLMN;

4>
if the includeMultiBandInfo is configured:

5>
try to acquire the freqBandIndicator in the SystemInformationBlockType1of the concerned cell;
5>
try to acquire the list of additional frequency band indicators, as included in the multiBandInfoList, if multiple frequency band indicators are included in the SystemInformationBlockType1of the concerned cell;
5>
try to acquire the freqBandIndicatorPriority, if the freqBandIndicatorPriority is included in the SystemInformationBlockType1of the concerned cell;
NOTE 2:
The 'primary' PLMN is part of the global cell identity.

3>
if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is a UTRAN cell:

4>
try to acquire the LAC, the RAC and the list of additional PLMN Identities, if multiple PLMN identities are broadcast in the concerned cell;

4>
try to acquire the CSG identity, if the CSG identity is broadcast in the concerned cell;

3>
if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is a GERAN cell:

4>
try to acquire the RAC in the concerned cell;

3>
if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is a CDMA2000 cell and the cdma2000-Type included in the measObject is typeHRPD:

4>
try to acquire the Sector ID in the concerned cell;

3>
if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is a CDMA2000 cell and the cdma2000-Type included in the measObject is type1XRTT:

4>
try to acquire the BASE ID, SID and NID in the concerned cell;

2>
if the ul-DelayConfig is configured for the associated reportConfig:

3>
ignore the measObject;

3>
configure the PDCP layer to perform UL PDCP Packet Delay per QCI measurement;

2>
else:

3>
if a measurement gap configuration is setup; or

3>
if the UE does not require measurement gaps to perform the concerned measurements:

4>
if s-Measure is not configured; or

4>
if s-Measure is configured and the PCell RSRP, after layer 3 filtering, is lower than this value; or

4>
if the associated measObject concerns NR; or
4>
if measDS-Config is configured in the associated measObject:

5>
if the UE supports CSI-RS based discovery signals measurement; and
5>
if the eventId in the associated reportConfig is set to eventC1 or eventC2, or if reportStrongestCSI-RSs is included in the associated reportConfig:

6>
perform the corresponding measurements of CSI-RS resources on the frequency indicated in the concerned measObject, applying the discovery signals measurement timing configuration in accordance with measDS-Config in the concerned measObject;
6>
if reportCRS-Meas is included in the associated reportConfig, perform the corresponding measurements of neighbouring cells on the frequencies indicated in the concerned measObject as follows:

7>
for neighbouring cells on the primary frequency, apply the time domain measurement resource restriction in accordance with measSubframePatternConfigNeigh, if configured in the concerned measObject;
7>
apply the discovery signals measurement timing configuration in accordance with measDS-Config in the concerned measObject;

5>
else:

6>
perform the corresponding measurements of neighbouring cells on the frequencies and RATs indicated in the concerned measObject as follows:

7>
for neighbouring cells on the primary frequency, apply the time domain measurement resource restriction in accordance with measSubframePatternConfigNeigh, if configured in the concerned measObject; 

7>
if the UE supports CRS based discovery signals measurement, apply the discovery signals measurement timing configuration in accordance with measDS-Config, if configured in the concerned measObject;
4>
if the ue-RxTxTimeDiffPeriodical is configured in the associated reportConfig:

5>
perform the UE Rx–Tx time difference measurements on the PCell;

4>
if the reportSSTD-Meas is set to true or pSCell in the associated reportConfig:

5>
perform SSTD measurements between the PCell and the PSCell;
4>
if the reportSSTD-Meas is set to cellId in the associated reportConfig:

5>
perform SSTD measurements between the PCell and the cell indicated by the cellId;
4>
if the measRSSI-ReportConfig is configured in the associated reportConfig:

5>
perform the RSSI and channel occupancy measurements on the frequency indicated in the associated measObject;

2>
perform the evaluation of reporting criteria as specified in 5.5.4;
The UE capable of CBR measurement when configured to transmit non-P2X related V2X sidelink communication shall:

1>
if in coverage on the frequency used for V2X sidelink communication transmission as defined in TS 36.304 [4, 11.4]; or

1>
if the concerned frequency is included in v2x-InterFreqInfoList in RRCConnectionReconfiguration or in v2x-InterFreqInfoList within SystemInformationBlockType21:

2>
if the UE is in RRC_IDLE:
3>
if the concerned frequency is the camped frequency:
4>
perform CBR measurement on the pools in v2x-CommTxPoolNormalCommon and v2x-CommTxPoolExceptional if included in SystemInformationBlockType21;

3>
else if v2x-CommTxPoolNormal or v2x-CommTxPoolExceptional is included in v2x-InterFreqInfoList for the concerned frequency within SystemInformationBlockType21:
4>
perform CBR measurement on pools in v2x-CommTxPoolNormal and v2x-CommTxPoolExceptional in v2x-InterFreqInfoList for the concerned frequency in SystemInformationBlockType21;
3>
else if the concerned frequency broadcasts SystemInformationBlockType21:
4>
perform CBR measurement on pools in v2x-CommTxPoolNormalCommon and v2x-CommTxPoolExceptional if included in SystemInformationBlockType21 broadcast on the concerned frequency;
2>
if the UE is in RRC_CONNECTED:

3>
if tx-ResourcePoolToAddList is included in VarMeasConfig:

4>
perform CBR measurements on each resource pool indicated in tx-ResourcePoolToAddList;

3>
if the concerned frequency is the PCell’s frequency:
4>
perform CBR measurement on the pools in v2x-CommTxPoolNormalDedicated or v2x-SchedulingPool if included in RRCConnectionReconfiguration, v2x-CommTxPoolExceptional if included in SystemInformationBlockType21 for the concerned frequency and v2x-CommTxPoolExceptional if included in mobilityControlInfoV2X;

3>
else if v2x-CommTxPoolNormal, v2x-SchedulingPool or v2x-CommTxPoolExceptional is included in v2x-InterFreqInfoList for the concerned frequency within RRCConnectionReconfiguration:
4>
perform CBR measurement on pools in v2x-CommTxPoolNormal, v2x-SchedulingPool, and v2x-CommTxPoolExceptional if included in v2x-InterFreqInfoList for the concerned frequency in RRCConnectionReconfiguration;
3>
else if the concerned frequency broadcasts SystemInformationBlockType21:
4>
perform CBR measurement on pools in v2x-CommTxPoolNormalCommon and v2x-CommTxPoolExceptional if included in SystemInformationBlockType21 for the concerned frequency;
1>
else:

2>
perform CBR measurement on pools in v2x-CommTxPoolList in SL-V2X-Preconfiguration for the concerned frequency;

NOTE 3:
The s-Measure defines when the UE is required to perform measurements. The UE is however allowed to perform measurements also when the PCell RSRP exceeds s-Measure, e.g., to measure cells broadcasting a CSG identity following use of the autonomous search function as defined in TS 36.304 [4].

NOTE 4:
The UE may not perform the WLAN measurements it is configured with e.g. due to connection to another WLAN based on user preferences as specified in TS 23.402 [75] or due to turning off WLAN.
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5.5.4
Measurement report triggering

5.5.4.1
General

If security has been activated successfully, the UE shall:

1>
for each measId included in the measIdList within VarMeasConfig:

2>
if the corresponding reportConfig includes a purpose set to reportStrongestCellsForSON:

3>
consider any neighbouring cell detected on the associated frequency to be applicable;

2>
else if the corresponding reportConfig includes a purpose set to reportCGI:

3>
consider any neighbouring cell detected on the associated frequency/ set of frequencies (GERAN) which has a physical cell identity matching the value of the cellForWhichToReportCGI included in the corresponding measObject within the VarMeasConfig to be applicable;

2>
else if the corresponding reportConfig includes a purpose set to reportLocation:

3>
consider only the PCell to be applicable;

2>
else:

3>
if the corresponding measObject concerns E-UTRA:

4>
if the ue-RxTxTimeDiffPeriodical is configured in the corresponding reportConfig:

5>
consider only the PCell to be applicable;
4>
else if the reportSSTD-Meas is set to true in the corresponding reportConfig:

5>
consider the PSCell to be applicable;

4>
else if the eventA1 or eventA2 is configured in the corresponding reportConfig:

5>
consider only the serving cell to be applicable;
4>
else if eventC1 or eventC2 is configured in the corresponding reportConfig; or if reportStrongestCSI-RSs is included in the corresponding reportConfig:

5>
consider a CSI-RS resource on the associated frequency to be applicable when the concerned CSI-RS resource is included in the measCSI-RS-ToAddModList defined within the VarMeasConfig for this measId;
4>
else if measRSSI-ReportConfig is configured in the corresponding reportConfig:

5>
consider the resource indicated by the rmtc-Config on the associated frequency to be applicable;

4>
else if tx-ResourcePoolToAddList is configured in the measObject:

5>
consider the transmission resource pools indicated by the tx-ResourcePoolToAddList defined within the VarMeasConfig for this measId to be applicable;

4>
else:

5>
if useWhiteCellList is set to TRUE:

6>
consider any neighbouring cell detected on the associated frequency to be applicable when the concerned cell is included in the whiteCellsToAddModList defined within the VarMeasConfig for this measId;

5>
else:

6>
consider any neighbouring cell detected on the associated frequency to be applicable when the concerned cell is not included in the blackCellsToAddModList defined within the VarMeasConfig for this measId;

5>
for events involving a serving cell on one frequency and neighbours on another frequency, consider the serving cell on the other frequency as a neighbouring cell;

4>
if the corresponding reportConfig includes alternativeTimeToTrigger and if the UE supports alternativeTimeToTrigger:

5>
use the value of alternativeTimeToTrigger as the time to trigger instead of the value of timeToTrigger in the corresponding reportConfig for cells included in the altTTT-CellsToAddModList of the corresponding measObject;

3>
else if the corresponding measObject concerns UTRA or CDMA2000:

4>
consider a neighbouring cell on the associated frequency to be applicable when the concerned cell is included in the cellsToAddModList defined within the VarMeasConfig for this measId (i.e. the cell is included in the white-list);

NOTE 0:
The UE may also consider a neighbouring cell on the associated UTRA frequency to be applicable when the concerned cell is included in the csg-allowedReportingCells within the VarMeasConfig for this measId, if configured in the corresponding measObjectUTRA (i.e. the cell is included in the range of physical cell identities for which reporting is allowed).

3>
else if the corresponding measObject concerns GERAN:

4>
consider a neighbouring cell on the associated set of frequencies to be applicable when the concerned cell matches the ncc-Permitted defined within the VarMeasConfig for this measId;

3>
else if the corresponding measObject concerns WLAN:

4>
consider a WLAN on the associated set of frequencies, as indicated by carrierFreq or on all WLAN frequencies when carrierFreq is not present, to be applicable if the WLAN matches all WLAN identifiers of at least one entry within wlan-Id-List for this measId;

3>
else if the corresponding measObject concerns NR:

4>
if the reportSSTD-Meas is set to pSCell in the corresponding reportConfig:
5>
consider the PSCell to be applicable;
4>
else if the reportSSTD-Meas is set to cellId in the corresponding reportConfig:
5>
consider the cell indicated by the cellId to be applicable;
4>
else:
5>
consider any neighbouring cell detected on the associated frequency to be applicable when the concerned cell is not included in the blackCellsToAddModList defined within the VarMeasConfig for this measId;

2>
if the triggerType is set to event and if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasConfig, is fulfilled for one or more applicable cells for all measurements after layer 3 filtering taken during timeToTrigger defined for this event within the VarMeasConfig, while the VarMeasReportList does not include a measurement reporting entry for this measId (a first cell triggers the event):

3>
include a measurement reporting entry within the VarMeasReportList for this measId;

3>
set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3>
include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;

3>
if the UE supports T312 and if useT312 is included for this event and if T310 is running:

4>
if T312 is not running:

5>
start timer T312 with the value configured in the corresponding measObject;

3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>
if the triggerType is set to event and if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasConfig, is fulfilled for one or more applicable cells not included in the cellsTriggeredList for all measurements after layer 3 filtering taken during timeToTrigger defined for this event within the VarMeasConfig (a subsequent cell triggers the event):

3>
set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3>
include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;

3>
if the UE supports T312 and if useT312 is included for this event and if T310 is running:

4>
if T312 is not running:

5>
start timer T312 with the value configured in the corresponding measObject;

3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>

if the triggerType is set to event and if the leaving condition applicable for this event is fulfilled for one or more of the cells included in the cellsTriggeredList defined within the VarMeasReportList for this measId for all measurements after layer 3 filtering taken during timeToTrigger defined within the VarMeasConfig for this event:

3>
remove the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;

3>
if the UE supports T312 and if useT312 is included for this event and if T310 is running:

4>
if T312 is not running:

5>
start timer T312 with the value configured in the corresponding measObject;

3>
if reportOnLeave is set to TRUE for the corresponding reporting configuration or if a6-ReportOnLeave is set to TRUE for the corresponding reporting configuration:

4>
initiate the measurement reporting procedure, as specified in 5.5.5;

3>
if the cellsTriggeredList defined within the VarMeasReportList for this measId is empty:

4>
remove the measurement reporting entry within the VarMeasReportList for this measId;

4>
stop the periodical reporting timer for this measId, if running;

2>
if the triggerType is set to event and if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasConfig, is fulfilled for one or more applicable CSI-RS resources for all measurements after layer 3 filtering taken during timeToTrigger defined for this event within the VarMeasConfig, while the VarMeasReportList does not include an measurement reporting entry for this measId (i.e. a first CSI-RS resource triggers the event):

3>
include a measurement reporting entry within the VarMeasReportList for this measId;

3>
set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3>
include the concerned CSI-RS resource(s) in the csi-RS-TriggeredList defined within the VarMeasReportList for this measId;

3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>
if the triggerType is set to event and if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasConfig, is fulfilled for one or more applicable CSI-RS resources not included in the csi-RS-TriggeredList for all measurements after layer 3 filtering taken during timeToTrigger defined for this event within the VarMeasConfig (i.e. a subsequent CSI-RS resource triggers the event):

3>
set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3>
include the concerned CSI-RS resource(s) in the csi-RS-TriggeredList defined within the VarMeasReportList for this measId;

3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>
if the triggerType is set to event and if the leaving condition applicable for this event is fulfilled for one or more of the CSI-RS resources included in the csi-RS-TriggeredList defined within the VarMeasReportList for this measId for all measurements after layer 3 filtering taken during timeToTrigger defined within the VarMeasConfig for this event:

3>
remove the concerned CSI-RS resource(s) in the csi-RS-TriggeredList defined within the VarMeasReportList for this measId;

3>
if c1-ReportOnLeave is set to TRUE for the corresponding reporting configuration or if c2-ReportOnLeave is set to TRUE for the corresponding reporting configuration:

4>
initiate the measurement reporting procedure, as specified in 5.5.5;

3>
if the csi-RS-TriggeredList defined within the VarMeasReportList for this measId is empty:

4>
remove the measurement reporting entry within the VarMeasReportList for this measId;

4>
stop the periodical reporting timer for this measId, if running;

2>
if the triggerType is set to event and if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasConfig, is fulfilled for one or more applicable transmission resource pools for all measurements taken during timeToTrigger defined for this event within the VarMeasConfig, while the VarMeasReportList does not include an measurement reporting entry for this measId (a first transmission resource pool triggers the event):

3>
include a measurement reporting entry within the VarMeasReportList for this measId;

3>
set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3>
include the concerned transmission resource pool(s) in the poolsTriggeredList defined within the VarMeasReportList for this measId;

3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>
if the triggerType is set to event and if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasConfig, is fulfilled for one or more applicable transmission resource pools not included in the poolsTriggeredList for all measurements taken during timeToTrigger defined for this event within the VarMeasConfig (a subsequent transmission resource pool triggers the event):

3>
set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3>
include the concerned transmission resource pool(s) in the poolsTriggeredList defined within the VarMeasReportList for this measId;

3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>

if the triggerType is set to event and if the leaving condition applicable for this event is fulfilled for one or more applicable transmission resource pools included in the poolsTriggeredList defined within the VarMeasReportList for this measId for all measurements taken during timeToTrigger defined within the VarMeasConfig for this event:

3>
remove the concerned transmission resource pool(s) from the poolsTriggeredList defined within the VarMeasReportList for this measId;

3>
if the poolsTriggeredList defined within the VarMeasReportList for this measId is empty:

4>
remove the measurement reporting entry within the VarMeasReportList for this measId;

4>
stop the periodical reporting timer for this measId, if running;

2>
if measRSSI-ReportConfig is included and if a (first) measurement result is available:

3>
include a measurement reporting entry within the VarMeasReportList for this measId;

3>
set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3>
initiate the measurement reporting procedure as specified in 5.5.5 immediately when RSSI sample values are reported by the physical layer after the first L1 measurement duration;

2>
else if the purpose is included and set to reportStrongestCells, reportStrongestCellsForSON, reportLocation or sidelink and if a (first) measurement result is available:

3>
include a measurement reporting entry within the VarMeasReportList for this measId;

3>
set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3>
if the purpose is set to reportStrongestCells and reportStrongestCSI-RSs is not included:

4>
if the triggerType is set to periodical and the corresponding reportConfig includes the ul-DelayConfig:

5>
initiate the measurement reporting procedure, as specified in 5.5.5, immediately after a first measurement result is provided by lower layers;

4>
else if the corresponding measurement object concerns WLAN:

5>
initiate the measurement reporting procedure, as specified in 5.5.5, immediately after the quantity to be reported becomes available for the PCell and for the applicable WLAN(s);

4>
else if the reportAmount exceeds 1:

5>
initiate the measurement reporting procedure, as specified in 5.5.5, immediately after the quantity to be reported becomes available for the PCell;

4>
else (i.e. the reportAmount is equal to 1):

5>
initiate the measurement reporting procedure, as specified in 5.5.5, immediately after the quantity to be reported becomes available for the PCell and for the strongest cell among the applicable cells, or becomes available for the pair of PCell and the PSCell or the pair of PCell and the cell indicated by the cellId in reportSSTD-Meas in case of SSTD measurements;

3>
else if the purpose is set to reportLocation:

4>
initiate the measurement reporting procedure, as specified in 5.5.5, immediately after both the quantity to be reported for the PCell and the location information become available;

3>
else if the purpose is set to sidelink:

4>
initiate the measurement reporting procedure as specified in 5.5.5 immediately after both the quantity to be reported for the PCell and the CBR measurement result become available;

3>
else:

4>
initiate the measurement reporting procedure, as specified in 5.5.5, when it has determined the strongest cells on the associated frequency;

2>
upon expiry of the periodical reporting timer for this measId:

3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>
if the purpose is included and set to reportCGI and if the UE acquired the information needed to set all fields of cgi-Info for the requested cell:

3>
include a measurement reporting entry within the VarMeasReportList for this measId;

3>
set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3>
stop timer T321;

3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>
upon expiry of the T321 for this measId:

3>
include a measurement reporting entry within the VarMeasReportList for this measId;

3>
set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3>
initiate the measurement reporting procedure, as specified in 5.5.5;

NOTE 2:
The UE does not stop the periodical reporting with triggerType set to event or to periodical while the corresponding measurement is not performed due to the PCell RSRP being equal to or better than s-Measure or due to the measurement gap not being setup.

NOTE 3:
If the UE is configured with DRX, the UE may delay the measurement reporting for event triggered and periodical triggered measurements until the Active Time, which is defined in TS 36.321 [6].

4th change

5.5.5
Measurement reporting
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Figure 5.5.5-1: Measurement reporting

The purpose of this procedure is to transfer measurement results from the UE to E-UTRAN. The UE shall initiate this procedure only after successful security activation.

For the measId for which the measurement reporting procedure was triggered, the UE shall set the measResults within the MeasurementReport message as follows:

1>
set the measId to the measurement identity that triggered the measurement reporting;

1>
set the measResultPCell to include the quantities of the PCell;

1>
set the measResultServFreqList to include for each E-UTRA SCell that is configured, if any, within measResultSCell the quantities of the concerned SCell, if available according to performance requirements in [16], except if purpose for the reportConfig associated with the measId that triggered the measurement reporting is set to reportLocation;

1>
if the reportConfig associated with the measId that triggered the measurement reporting includes reportAddNeighMeas:

2>
for each E-UTRA serving frequency for which measObjectId is referenced in the measIdList, other than the frequency corresponding with the measId that triggered the measurement reporting:
3>
set the measResultServFreqList to include within measResultBestNeighCell the physCellId and the quantities of the best non-serving cell, based on RSRP, on the concerned serving frequency;

1>
if the triggerType is set to event; and if the corresponding measObject concerns NR; and if eventId is set to eventB1 or eventB2; or
1>
if the triggerType is set to event; and if eventId is set to eventA3 or eventA4 or eventA5:
2>
if purpose for the reportConfig associated with the measId that triggered the measurement reporting is set to a value other than reportLocation:

3>
set the measResultServFreqListNR to include for each NR serving frequency, if any, the following:

4>
set measResultSCell to include the available results of the NR serving cell, if meeting performance requirements in [16];

4>
if the reportConfig associated with the measId that triggered the measurement reporting includes reportAddNeighMeas:

5>
set measResultBestNeighCell to include the available results of the best non-serving cell, based on RSRP;

5>
for each (serving or neighbouring) cell for which the UE reports results according to the previous, additionally include the following:

6>
if maxRS-IndexReport is configured, set measResultCellRS-Index to include results of up to maxRS-IndexReport beams whose quantity is above threshRS-Index defined in the VarMeasConfig for the corresponding measObject and in order of decreasing quantity, same as used for cell reporting, and as follows:
7>
include ssbIndex;

7>
if reportQuantityRsIndexesNR is configured, for each quantity indicated, include the corresponding measurement result;

1>
if there is at least one applicable neighbouring cell to report:

2>
set the measResultNeighCells to include the best neighbouring cells up to maxReportCells in accordance with the following:
3>
if the triggerType is set to event:
4>
include the cells included in the cellsTriggeredList as defined within the VarMeasReportList for this measId;

3>
else:

4>
include the applicable cells for which the new measurement results became available since the last periodical reporting or since the measurement was initiated or reset;

NOTE 1:
The reliability of the report (i.e. the certainty it contains the strongest cells on the concerned frequency) depends on the measurement configuration i.e. the reportInterval. The related performance requirements are specified in TS 36.133 [16].

3>
for each cell that is included in the measResultNeighCells, include the physCellId;

3>
if the triggerType is set to event; or the purpose is set to reportStrongestCells or to reportStrongestCellsForSON:

4>
for each included cell, include the layer 3 filtered measured results in accordance with the reportConfig for this measId, ordered as follows:

5>
if the measObject associated with this measId concerns E-UTRA:

6>
set the measResult to include the quantity(ies) indicated in the reportQuantity within the concerned reportConfig in order of decreasing triggerQuantity, i.e. the best cell is included first;

5>
if the measObject associated with this measId concerns NR:

6>
set the measResultCell to include the quantity(ies) indicated in the reportQuantityCellNR within the concerned reportConfig in order of decreasing quantity according to bN-ThresholdYNR, i.e. the best cell is included first;
6>
if maxRS-IndexReport is configured, set measResultCellRS-Index to include results of up to maxRS-IndexReport beams whose quantity is above threshRS-Index defined in the VarMeasConfig for the corresponding measObject and in order of decreasing quantity, same as used for cell reporting, and as follows:
7>
include ssbIndex;

7>
if reportQuantityRsIndexesNR is configured, for each quantity indicated, include the corresponding measurement result;
5>
if the measObject associated with this measId concerns UTRA FDD and if ReportConfigInterRAT includes the reportQuantityUTRA-FDD:

6>
set the measResult to include the quantities indicated by the reportQuantityUTRA-FDD in order of decreasing measQuantityUTRA-FDD within the quantityConfig, i.e. the best cell is included first;
5>
if the measObject associated with this measId concerns UTRA FDD and if ReportConfigInterRAT does not include the reportQuantityUTRA-FDD; or

5>
if the measObject associated with this measId concerns UTRA TDD, GERAN or CDMA2000:

6>
set the measResult to the quantity as configured for the concerned RAT within the quantityConfig in order of either decreasing quantity for UTRA and GERAN or increasing quantity for CDMA2000 pilotStrength, i.e. the best cell is included first;

3>
else if the purpose is set to reportCGI:

4>
if the mandatory present fields of the cgi-Info for the cell indicated by the cellForWhichToReportCGI in the associated measObject have been obtained:

5>

if the includeMultiBandInfo is configured:

6>
include the freqBandIndicator;

6>

if the cell broadcasts the multiBandInfoList, include the multiBandInfoList;
6>
if the cell broadcasts the freqBandIndicatorPriority, include the freqBandIndicatorPriority;

5>
if the cell broadcasts a CSG identity:

6>
include the csg-Identity;

6>
include the csg-MemberStatus and set it to member if the cell is a CSG member cell;

5>
if the si-RequestForHO is configured within the reportConfig associated with this measId:

6>
include the cgi-Info containing all the fields other than the plmn-IdentityList that have been successfully acquired;

6>
include, within the cgi-Info, the field plmn-IdentityList in accordance with the following:

7>
if the cell is a CSG member cell, determine the subset of the PLMN identities, starting from the second entry of PLMN identities in the broadcast information, that meet the following conditions:

a)
equal to the RPLMN or an EPLMN; and

b)
the CSG whitelist of the UE includes an entry comprising of the concerned PLMN identity and the CSG identity broadcast by the cell;

7>
if the subset of PLMN identities determined according to the previous includes at least one PLMN identity, include the plmn-IdentityList and set it to include this subset of the PLMN identities;

7>
if the cell is a CSG member cell, include the primaryPLMN-Suitable if the primary PLMN meets conditions a) and b) specified above;

5>
else:

6>
include the cgi-Info containing all the fields that have been successfully acquired and in accordance with the following:

7>
include in the plmn-IdentityList the list of identities starting from the second entry of PLMN Identities in the broadcast information;

1>
for the cells included according to the previous (i.e. covering the PCell, the SCells, the best non-serving cells on serving frequencies as well as neighbouring EUTRA cells) include results according to the extended RSRQ if corresponding results are available according to the associated performance requirements defined in 36.133 [16];

1>
if there is at least one applicable CSI-RS resource to report:

2>
set the measResultCSI-RS-List to include the best CSI-RS resources up to maxReportCells in accordance with the following:
3>
if the triggerType is set to event:
4>
include the CSI-RS resources included in the csi-RS-TriggeredList as defined within the VarMeasReportList for this measId;

3>
else:

4>
include the applicable CSI-RS resources for which the new measurement results became available since the last periodical reporting or since the measurement was initiated or reset;

NOTE 2:
The reliability of the report (i.e. the certainty it contains the strongest CSI-RS resources on the concerned frequency) depends on the measurement configuration i.e. the reportInterval. The related performance requirements are specified in TS 36.133 [16].
3>
for each CSI-RS resource that is included in the measResultCSI-RS-List:

4>
include the measCSI-RS-Id;
4>
include the layer 3 filtered measured results in accordance with the reportConfig for this measId, ordered as follow:

5>
set the csi-RSRP-Result to include the quantity indicated in the reportQuantity within the concerned reportConfig in order of decreasing triggerQuantityCSI-RS, i.e. the best CSI-RS resource is included first;
4>
if reportCRS-Meas is included within the associated reportConfig, and the cell indicated by physCellId of this CSI-RS resource is not a serving cell:
5>
set the measResultNeighCells to include the cell indicated by physCellId of this CSI-RS resource, and include the physCellId;

5>
set the rsrpResult to include the RSRP of the concerned cell, if available according to performance requirements in [16];

5>
set the rsrqResult to include the RSRQ of the concerned cell, if available according to performance requirements in [16];

1>
if the ue-RxTxTimeDiffPeriodical is configured within the corresponding reportConfig for this measId;

2>
set the ue-RxTxTimeDiffResult to the measurement result provided by lower layers;

2>
set the currentSFN;
1>
if the measRSSI-ReportConfig is configured within the corresponding reportConfig for this measId:
2>
set the rssi-Result to the average of sample value(s) provided by lower layers in the reportInterval;

2>
set the channelOccupancy to the rounded percentage of sample values which are beyond to the channelOccupancyThreshold within all the sample values in the reportInterval;

1>
if uplink PDCP delay results are available:

2>
set the ul-PDCP-DelayResultList to include the uplink PDCP delay results available;

1>
if the includeLocationInfo is configured in the corresponding reportConfig for this measId or if purpose for the reportConfig associated with the measId that triggered the measurement reporting is set to reportLocation; and detailed location information that has not been reported is available, set the content of the locationInfo as follows:
2>
include the locationCoordinates;

2>
if available, include the gnss-TOD-msec, except if purpose for the reportConfig associated with the measId that triggered the measurement reporting is set to reportLocation;

1>
if the reportSSTD-Meas is set to true, pSCell or cellId within the corresponding reportConfig for this measId:

2>
set the measResultSSTD to the measurement results provided by lower layers;

5th change

6.3.5
Measurement information elements

<omitted text>
–
MeasResultSSTD
The IE MeasResultSSTD consists of SFN, radio frame and subframe boundary difference between the PCell and the PSCell or between the PCell and the indicated NR cell as specified in TS 36.214 [48] and TS 36.133 [16].

MeasResultSSTD information element

-- ASN1START

MeasResultSSTD-r13 ::=





SEQUENCE {


sfn-OffsetResult-r13





INTEGER (0..1023),


frameBoundaryOffsetResult-r13



INTEGER (-5..4),


subframeBoundaryOffsetResult-r13


INTEGER (0..127)

}

-- ASN1STOP

	MeasResultSSTD field descriptions

	sfn-OffsetResult

Indicates the SFN difference between the PCell and the PSCell or between the PCell and the indicated NR cell as an integer value according to TS 36.214 [48].

	frameBoundaryOffsetResult

Indicates the frame boundary difference between the PCell and the PSCell or between the PCell and the indicated NR cell as an integer value according to TS 36.214 [48].

	subframeBoundaryOffsetResult

Indicates the subframe boundary difference between the PCell and the PSCell as an integer value according to the mapping table in TS 36.133 [16].


<omitted text>
–
ReportConfigInterRAT
The IE ReportConfigInterRAT specifies criteria for triggering of an inter-RAT measurement reporting event. The inter-RAT measurement reporting events for NR, UTRAN, GERAN and CDMA2000 are labelled BN with N equal to 1, 2 and so on. The inter-RAT measurement reporting events for WLAN are labelled WN with N equal to 1, 2 and so on.

Event B1:
Neighbour becomes better than absolute threshold;

Event B2:
PCell becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.

Event W1:
WLAN becomes better than a threshold;

Event W2:
All WLAN inside WLAN mobility set become worse than a threshold1 and a WLAN outside WLAN mobility set becomes better than a threshold2;

Event W3:
All WLAN inside WLAN mobility set become worse than a threshold.

The b1 and b2 event thresholds for CDMA2000 are the CDMA2000 pilot detection thresholds are expressed as an unsigned binary number equal to [-2 x 10 log 10 Ec/Io] in units of 0.5dB, see C.S0005 [25] for details.

ReportConfigInterRAT information element

-- ASN1START

ReportConfigInterRAT ::=


SEQUENCE {


triggerType






CHOICE {



event







SEQUENCE {




eventId







CHOICE {





eventB1







SEQUENCE {






b1-Threshold





CHOICE {







b1-ThresholdUTRA




ThresholdUTRA,







b1-ThresholdGERAN




ThresholdGERAN,







b1-ThresholdCDMA2000



ThresholdCDMA2000






}





},





eventB2







SEQUENCE {






b2-Threshold1





ThresholdEUTRA,






b2-Threshold2





CHOICE {







b2-Threshold2UTRA




ThresholdUTRA,







b2-Threshold2GERAN




ThresholdGERAN,







b2-Threshold2CDMA2000



ThresholdCDMA2000






}





},





...,





eventW1-r13





SEQUENCE {






w1-Threshold-r13


WLAN-RSSI-Range-r13





},





eventW2-r13





SEQUENCE {






w2-Threshold1-r13


WLAN-RSSI-Range-r13,






w2-Threshold2-r13


WLAN-RSSI-Range-r13





},





eventW3-r13





SEQUENCE {






w3-Threshold-r13


WLAN-RSSI-Range-r13





}




},




hysteresis





Hysteresis,




timeToTrigger




TimeToTrigger



},



periodical







SEQUENCE {




purpose








ENUMERATED {















reportStrongestCells,















reportStrongestCellsForSON,















reportCGI}



}


},


maxReportCells





INTEGER (1..maxCellReport),


reportInterval





ReportInterval,



reportAmount





ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},


...,


[[
si-RequestForHO-r9




ENUMERATED {setup}

OPTIONAL
-- Cond reportCGI


]],


[[
reportQuantityUTRA-FDD-r10


ENUMERATED {both}

OPTIONAL
-- Need OR


]],


[[
includeLocationInfo-r11

 

BOOLEAN




OPTIONAL
-- Need ON


]],


[[
b2-Threshold1-v1250




CHOICE {




release







NULL,




setup







RSRQ-Range-v1250



}














OPTIONAL 
-- Need ON


]],


[[
reportQuantityWLAN-r13



ReportQuantityWLAN-r13
OPTIONAL
-- Need ON


]],


[[
reportAnyWLAN-r14




BOOLEAN




OPTIONAL
-- Need ON


]],


[[
b1-ThresholdNR-r15




ThresholdNR-r15


OPTIONAL,
-- Need ON



b2-Threshold2NR-r15




ThresholdNR-r15


OPTIONAL,
-- Need ON



reportQuantityCellNR-r15


ReportQuantityNR-r15
OPTIONAL,
-- Need ON



maxRS-IndexReport-r15



INTEGER (1..maxRS-Index-r15)
OPTIONAL,
-- Need ON,



reportQuantityRS-IndexNR-r15

ReportQuantityNR-r15
OPTIONAL,
-- Need ON



reportOnLeave





BOOLEAN





OPTIONAL,
-- Need ON



reportSSTD-Meas-r15




CHOICE {



pSCell







NULL,




cellId







PhysCellIdNR-r15







}















OPTIONAL

-- Need ON


]]

}

ThresholdUTRA ::=




CHOICE{


utra-RSCP






INTEGER (-5..91),


utra-EcN0






INTEGER (0..49)

}

ThresholdGERAN ::= 



INTEGER (0..63)

ThresholdCDMA2000 ::= 


INTEGER (0..63)

ReportQuantityNR-r15::=





SEQUENCE {


ss-rsrp









BOOLEAN,

 
ss-rsrq









BOOLEAN,


ss-sinr









BOOLEAN

}

ReportQuantityWLAN-r13 ::=

SEQUENCE {


bandRequestWLAN-r13






ENUMERATED {true}
OPTIONAL,
-- Need OR


carrierInfoRequestWLAN-r13




ENUMERATED {true}
OPTIONAL,
-- Need OR


availableAdmissionCapacityRequestWLAN-r13
ENUMERATED {true}
OPTIONAL,
-- Need OR


backhaulDL-BandwidthRequestWLAN-r13


ENUMERATED {true}
OPTIONAL,
-- Need OR


backhaulUL-BandwidthRequestWLAN-r13


ENUMERATED {true}
OPTIONAL,
-- Need OR


channelUtilizationRequestWLAN-r13


ENUMERATED {true}
OPTIONAL,
-- Need OR


stationCountRequestWLAN-r13




ENUMERATED {true}
OPTIONAL,
-- Need OR


...

}

-- ASN1STOP
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