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1 Introduction

In this contribution, we will address the following issue in the Exception sheet of IoT NTN [1]

-
Location Reporting

-
Address the FFS on UE location information reporting
2 Discussion
RAN2 has the following agreements regarding location information reporting for IOT NTN:
On Location Information Reporting:

· Assume that eMTC can follow whatever is agreed for NR NTN


Chair comment: detailed impacts were not discussed.

· For NB-IoT, assume that the location info need to be protected, also coarse location info, as has been stated by SA3. FFS if location can be reported by NAS, can ask CT1/SA2. Can also ask SA3 to confirm their view on coarse location information. Keep R3/SA2 informed.

In last RAN2 meeting, a late LS from SA2 was sent to RAN2 in [2]:

	SA2 concludes that there are no serious issues from an SA2 perspective if an NB-IoT UE does not provide any location information over AS to an eNB.
SA2 ANSWER TO Q2

SA2 has not considered or studied the UE provision of its location to the MME via NAS in Release 17. There might be a need for conversion (e.g. in E-UTRAN) into a CGI and TAI in which the UE is geographically located, however, this may be unnecessary as the PLMN is more normally trying to convert CGI into geographic location coordinates! There would also be issues concerning the reliability of the UE provided location.



Based on above reply LS, we suggest that:

Proposal 1 Reporting location information in AS/NAS is not supported for NB-IOT UE. 

For eMTC, RAN2 agrees to follow whatever is agreed for NR NTN. And NR NTN has the following agreement in last meeting.
Agreements:

1. Send a new LS to SA3 indicating that if NTN specific User Consent for sending fine UE location information (full GNSS coordinates) will not be available in Rel-17, RAN2 will consider the solution where, upon network request, after AS security/connected mode is established, a UE can report its coarse UE location information (coarse GNSS coordinates) to the NG-RAN, with a possible reported value referring to "no coarse GNSS location available" (which the UE can set if it cannot/does not want to provide its coarse GNSS coordinates); and asking SA3 to come back to RAN2 if they have any concerns."

Agreements:

1. use CommonLocationInfo from 38.331 for NTN location reporting

Thus, we propose:
Proposal 2 If no concern raised by SA3, upon network request, after AS security/connected mode is established, a eMTC UE can report its coarse UE location information (X most significant bits of its GNSS coordinates with accuracy around 2km level) to the NG-RAN, with a possible reported value referring to "no coarse GNSS location available" (which the UE can set if it cannot/does not want to provide its coarse GNSS coordinates). 

Proposal 3 Use CommonLocationInfo from 36.331 for eMTC location reporting. 

Currently, for NR NTN, RAN2 has agreed that network can request UE to provide location information for eventD1 by configuring ‘includeCommonLocationInfo’ . We suggest similar mechanism is reused with the difference that only coarse location is required. There are two options:

Option 1: network indicates ‘includeCommonLocationInfo’ and ‘CoarseLocationIndication’ in ReportConfigEUTRA, and UE provides coarse GNSS location information in MR using CommonLocationInfo.

Option 2: network indicates a new IE ‘includeCoarseLocationInfo’ in ReportConfigEUTRA, and UE provides coarse GNSS location information in MR using CommonLocationInfo.
Option 2 is simpler than option 1 as it will not impact SON/MDT feature. 

There is no need to restrict which event can be configured, it is up to network to choose any event for coarse location report (periodical or event A1-A6, …).
Proposal 4 RAN2 agree the following signalling for coarse GNSS location report: network indicates ‘includeCoarseLocationInfo’ in ReportConfigEUTRA, and UE provides coarse GNSS location information in MR using CommonLocationInfo.

Proposal 5 It is up to network implementation to decide to configure ‘includeCoarseLocationInfo’ for which trigger event or for periodical report. 

Regarding the value of X, as analysed in R2-XXXX, X is 13 bits.
Proposal 6 For X most significant bits of its GNSS coordinates, X = 13. UE reports the most significant 13 bits of degreesLatitude and degreesLongitude as defined in TS37.355.

If UE has no available detailed location information or if UE doesn’t want to report detailed location information, UE will not report detailed location information. If detailed location information is absent in the MR, network knows that UE does have available detailed location information or doesn’t want to report. Thus, there is no need for an explicit indication of "no coarse GNSS location available".
Proposal 7 If UE has no available detailed location information or if UE doesn’t want to report detailed location information, UE will not include detailed location information in MR. And there is no need for explicit indication of "no coarse GNSS location available" in MR.

Proposal 8 RAN2 to agree the TP in the annex.

3 Conclusions  

Proposal 1 Reporting location information in AS/NAS is not supported for NB-IOT UE.
Proposal 2 If no concern raised by SA3, upon network request, after AS security/connected mode is established, a eMTC UE can report its coarse UE location information (X most significant bits of its GNSS coordinates with accuracy around 2km level) to the NG-RAN, with a possible reported value referring to "no coarse GNSS location available" (which the UE can set if it cannot/does not want to provide its coarse GNSS coordinates). 

Proposal 3 Use CommonLocationInfo from 36.331 for eMTC location reporting. 

Proposal 4 RAN2 agree the following signalling for coarse GNSS location report: network indicates ‘includeCoarseLocationInfo’ in ReportConfigEUTRA, and UE provides coarse GNSS location information in MR using CommonLocationInfo.

Proposal 5 It is up to network implementation to decide to configure ‘includeCoarseLocationInfo’ for which trigger event or for periodical report. 

Proposal 6 For X most significant bits of its GNSS coordinates, X = 13. UE reports the most significant 13 bits of degreesLatitude and degreesLongitude as defined in TS37.355.

Proposal 7 If UE has no available detailed location information or if UE doesn’t want to report detailed location information, UE will not include detailed location information in MR. And there is no need for explicit indication of "no coarse GNSS location available" in MR.

Proposal 8 RAN2 to agree the TP in the annex.
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Annex

TP for 36.331:

START OF FIRST CHANGE
6.3.5
Measurement information elements

…
–
ReportConfigEUTRA
The IE ReportConfigEUTRA specifies criteria for triggering of an E‑UTRA measurement reporting or conditional reconfiguration (i.e. conditional handover) event. The E‑UTRA measurement reporting events concerning CRS are labelled AN with N equal to 1, 2 and so on.

Event A1:
Serving becomes better than absolute threshold;

Event A2:
Serving becomes worse than absolute threshold;

Event A3:
Neighbour becomes amount of offset better than PCell/ PSCell;

Event A4:
Neighbour becomes better than absolute threshold;

Event A5:
PCell/ PSCell becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2;

Event A6:
Neighbour becomes amount of offset better than SCell.
The E‑UTRA measurement reporting events concerning CRS for conditional reconfigurations are labelled AN with N equal to 3 or 5.

CondEvent A3:
Conditional reconfiguration candidate becomes amount of offset better than PCell;

CondEvent A5:
PCell becomes worse than absolute threshold1 AND conditional reconfiguration candidate becomes better than another absolute threshold2;

The E‑UTRA measurement reporting events concerning CSI-RS are labelled CN with N equal to 1 and 2.

Event C1:
CSI-RS resource becomes better than absolute threshold;
Event C2:
CSI-RS resource becomes amount of offset better than reference CSI-RS resource.

The E-UTRA measurement reporting events concerning CBR are labelled VN with N equal to 1 and 2.

Event V1:
CBR becomes larger than absolute threshold;

Event V2:
CBR becomes smaller than absolute threshold.

The E-UTRA reporting events concerning Aerial UE height are labelled HN with N equal to 1 and 2.

Event H1:
Aerial UE height becomes higher than absolute threshold;

Event H2:
Aerial UE height becomes lower than absolute threshold.

ReportConfigEUTRA information element

-- ASN1START

ReportConfigEUTRA ::=



SEQUENCE {


triggerType






CHOICE {



event







SEQUENCE {




eventId







CHOICE {





eventA1







SEQUENCE {






a1-Threshold





ThresholdEUTRA





},





eventA2







SEQUENCE {






a2-Threshold





ThresholdEUTRA





},





eventA3







SEQUENCE {






a3-Offset






INTEGER (-30..30),






reportOnLeave





BOOLEAN





},





eventA4







SEQUENCE {






a4-Threshold





ThresholdEUTRA





},





eventA5







SEQUENCE {






a5-Threshold1





ThresholdEUTRA,






a5-Threshold2





ThresholdEUTRA





},





...,





eventA6-r10






SEQUENCE {






a6-Offset-r10





INTEGER (-30..30),






a6-ReportOnLeave-r10



BOOLEAN





},





eventC1-r12






SEQUENCE {






c1-Threshold-r12




ThresholdEUTRA-v1250,






c1-ReportOnLeave-r12



BOOLEAN





},





eventC2-r12






SEQUENCE {






c2-RefCSI-RS-r12




MeasCSI-RS-Id-r12,






c2-Offset-r12





INTEGER (-30..30),






c2-ReportOnLeave-r12



BOOLEAN





},





eventV1-r14






SEQUENCE {






v1-Threshold-r14




SL-CBR-r14





},





eventV2-r14






SEQUENCE {






v2-Threshold-r14




SL-CBR-r14





},





eventH1-r15






SEQUENCE {






h1-ThresholdOffset-r15



INTEGER (0..300),






h1-Hysteresis-r15




INTEGER (1..16)





},





eventH2-r15






SEQUENCE {






h2-ThresholdOffset-r15



INTEGER (0..300),






h2-Hysteresis-r15




INTEGER (1..16)





}




},




hysteresis






Hysteresis,




timeToTrigger





TimeToTrigger



},



periodical







SEQUENCE {




purpose








ENUMERATED {















reportStrongestCells, reportCGI}



}


},


triggerQuantity





ENUMERATED {rsrp, rsrq},


reportQuantity





ENUMERATED {sameAsTriggerQuantity, both},


maxReportCells





INTEGER (1..maxCellReport),


reportInterval





ReportInterval,


reportAmount





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


...,


[[
si-RequestForHO-r9




ENUMERATED {setup}

OPTIONAL,
-- Cond reportCGI



ue-RxTxTimeDiffPeriodical-r9

ENUMERATED {setup}

OPTIONAL
-- Need OR

]],

[[
includeLocationInfo-r10



ENUMERATED {true}

OPTIONAL,
-- Need OR



reportAddNeighMeas-r10



ENUMERATED {setup}

OPTIONAL
-- Need OR

]],


[[
alternativeTimeToTrigger-r12

CHOICE {




release







NULL,




setup







TimeToTrigger



}












OPTIONAL,
-- Need ON



useT312-r12






BOOLEAN


OPTIONAL,
-- Need ON



usePSCell-r12





BOOLEAN


OPTIONAL,
-- Need ON



aN-Threshold1-v1250




RSRQ-RangeConfig-r12

OPTIONAL,
-- Need ON



a5-Threshold2-v1250




RSRQ-RangeConfig-r12

OPTIONAL,
-- Need ON



reportStrongestCSI-RSs-r12


BOOLEAN


OPTIONAL,
-- Need ON


reportCRS-Meas-r12




BOOLEAN


OPTIONAL,
-- Need ON


triggerQuantityCSI-RS-r12


BOOLEAN


OPTIONAL

-- Need ON

]],


[[
reportSSTD-Meas-r13




BOOLEAN


OPTIONAL,

-- Need ON



rs-sinr-Config-r13




CHOICE {




release







NULL,




setup







SEQUENCE {





triggerQuantity-v1310



ENUMERATED {sinr}

OPTIONAL,
-- Need ON





aN-Threshold1-r13




RS-SINR-Range-r13

OPTIONAL,
-- Need ON





a5-Threshold2-r13




RS-SINR-Range-r13

OPTIONAL,
-- Need ON





reportQuantity-v1310



ENUMERATED {rsrpANDsinr, rsrqANDsinr, all}




}



}















OPTIONAL,
-- Need ON



useAllowedCellList-r13



BOOLEAN





OPTIONAL,
-- Need ON



measRSSI-ReportConfig-r13


MeasRSSI-ReportConfig-r13
OPTIONAL,
-- Need ON



includeMultiBandInfo-r13


ENUMERATED {true}


OPTIONAL,
-- Cond reportCGI



ul-DelayConfig-r13




UL-DelayConfig-r13


OPTIONAL
-- Need ON


]],


[[
ue-RxTxTimeDiffPeriodicalTDD-r13
BOOLEAN





OPTIONAL
-- Need ON


]],


[[




purpose-v1430


ENUMERATED {reportLocation, sidelink, spare2, spare1}


















OPTIONAL
-- Need ON


]],


[[




maxReportRS-Index-r15

INTEGER (0..maxRS-IndexReport-r15)
OPTIONAL
-- Need ON


]],


[[
includeBT-Meas-r15



BT-NameListConfig-r15


OPTIONAL,
-- Need ON



includeWLAN-Meas-r15



WLAN-NameListConfig-r15


OPTIONAL,

-- Need ON



purpose-r15



ENUMERATED {sensing}




OPTIONAL,
-- Need ON



numberOfTriggeringCells-r15


INTEGER
(2..maxCellReport)
OPTIONAL,
-- Cond a3a4a5



a4-a5-ReportOnLeave-r15



BOOLEAN





OPTIONAL
-- Cond a4a5


]],


[[ condReconfigurationTriggerEUTRA-r16
CondReconfigurationTriggerEUTRA-r16
OPTIONAL,

-- Need ON



ul-DelayValueConfig-r16



UL-DelayValueConfig-r16

OPTIONAL
-- Need ON


]],


[[
includeUncomBarPreMeas-r17



BOOLEAN


OPTIONAL
-- Need ON


includeCoarseLocationInfo-r17


ENUMERATED {true}                                              OPTIONAL,   -- Need R

]]

}

CondReconfigurationTriggerEUTRA-r16 ::= SEQUENCE {


condEventId-r16






CHOICE {



condEventA3-r16






SEQUENCE {




a3-Offset-r16







INTEGER (-30..30),




hysteresis-r16







Hysteresis,




timeToTrigger-r16






TimeToTrigger



},



condEventA5-r16






SEQUENCE {




a5-Threshold1-r16






ThresholdEUTRA,




a5-Threshold2-r16






ThresholdEUTRA,




hysteresis-r16







Hysteresis,




timeToTrigger-r16






TimeToTrigger



},



...


}

}

RSRQ-RangeConfig-r12 ::=


CHOICE {


release







NULL,


setup







RSRQ-Range-v1250

}

ThresholdEUTRA ::=




CHOICE{


threshold-RSRP





RSRP-Range,


threshold-RSRQ





RSRQ-Range

}

ThresholdEUTRA-v1250 ::=


CSI-RSRP-Range-r12

MeasRSSI-ReportConfig-r13 ::=
SEQUENCE {


channelOccupancyThreshold-r13


RSSI-Range-r13



OPTIONAL
-- Need OR

}

-- ASN1STOP

END OF FIRST CHANGE
START OF SECOND CHANGE
5.5.5
Measurement reporting

5.5.5.1
General


[image: image1.emf] 
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Figure 5.5.5.1-1: 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>
if the measRSSI-ReportConfigNR is configured within the corresponding reportConfigInterRAT for this measId:
2>
set the rssi-ResultNR to the average of sample value(s) provided by lower layers in the reportInterval;

2>
set the channelOccupancyNR to the rounded percentage of sample values which are beyond to the channelOccupancyThresholdNR 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 uplink PDCP delay value results are available:

2>
set the ul-PDCP-DelayValueResultList to include the corresponding average uplink PDCP delay values;

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;

2>
include the verticalVelocityInfo, if available;
1>
if the includeCoarseLocationInfo is configured in the corresponding reportConfig for this measId and detailed location information that has not been reported is available, and if UE is willing to report coarse location information, set the content of the locationInfo as follows:
2>
if available, include the locationCoordinates and set the bits of degreesLatitude and degreesLongitude to 0 except the most significant 13 bits; 
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;

2>
include the verticalVelocityInfo, if available;
1>
if the includeWLAN-Meas is configured in the corresponding reportConfig for this measId, set the measResults as follows:

2>
if available, include the logMeasResultListWLAN, in order of decreasing RSSI for WLAN APs;

…
END OF SECOND CHANGE
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