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1 Background

During RAN2#98 the UE measurement requirements for E-CID in Idle mode were discussed [1]. In section 4.3.3 in TS 36.305 for the E-CID positioning method it is described that the UE generally is not expected to make additional measurements for the sole purpose of positioning. RAN2 agreed to clarify in in this section [2]:

Although E-CID positioning may utilise some of the same measurements as the measurement control system in the RRC protocol, the UE generally is not expected to make additional measurements for the sole purpose of positioning; i.e., the positioning procedures do not supply a measurement configuration or measurement control message, and the UE reports the measurements that it has available rather than being required to take additional measurement actions. For NB-IoT, when the UE goes to Idle state to perform positioning measurements, the UE may be required to take additional measurement actions, as specified in section 7.1.3. 

In section 7.1.3 in TS 36.305 is it specified that the UE performs the measurements requested via LPP signaling (step 4) when it is in Idle mode (step 7):

…

4.
If the UE capabilities from step 2 indicate that idle state is required for positioning measurements, the E-SMLC may allow additional response time to the UE to obtain the location measurements, and sends one or more LPP Request Location Information messages to the UE requesting positioning measurements or a location estimate, and including the required response time, as described in subclause 7.1.2.3.

…

7.
When the UE has entered idle state, the UE performs the measurements requested in step 4. 

…

RAN4 indicated that UE Rx-Tx time difference measurements are not supported in NB-IoT, i.e. the UE is only required to perform NRSRP/RSRQ measurements in Idle mode for E-CID [3]. 
In this contribution the UE measurement requirements for E-CID in Idle mode are discussed further. 
2 Discussion

UE requirements

In NB-IoT the UE performs positioning measurements in idle mode. In LTE the positioning measurements are performed in connected mode, and the reported NRSRP/NRSRQ measurements are based on the available measurements in connected mode (e.g. due to measurement configuration). 

In NB-IoT, when the serving cell is above the intra-frequency and inter-frequency measurement threshold and the UE only reports the available measurements, then the UE may only report serving cell measurements, because the UE is not required to perform neighbour cell measurements for idle mode mobility. This would result in poor E-CID positioning results:

Observation 1: When the UE is above the intra-frequency and inter-frequency measurement threshold in idle mode, the available measurements may not include neighbour cell measurements and the UE may thus only report serving cell NRSRP/NRSRQ measurements, resulting in poor E-CID positioning results.

It has been clarified that the UE may be required to take additional measurement actions [2], but it has not been clarified when the UE is required to take such additional measurement actions, or what these additional measurement actions include:

Observation 2: The additional measurement actions for E-CID positioning are not specified.

LPP signalling

Via LPP signalling the UE can be requested to report NRSRP and/or NRSRQ measurements for E-CID [4]: 

ECID-RequestLocationInformation ::= SEQUENCE {


requestedMeasurements

BIT STRING { 
rsrpReq


(0),













rsrqReq


(1),













ueRxTxReq

(2),













nrsrpReq-r14
(3),













nrsrqReq-r14
(4)} (SIZE(1..8)),


...

}

Observation 3: There is no LPP assistance data defined for E-CID, i.e. the UE does not receive information on which intra-frequency cells, or which inter-frequency frequencies/cells the UE should measure. 

In case there is a problem in the UE, the UE can report when all or some of the requested measurements cannot be provided (e.g. no NRSRP measurements or no NRSRQ measurements): 

ECID-TargetDeviceErrorCauses ::= SEQUENCE {


cause

ENUMERATED {
undefined,









requestedMeasurementNotAvailable,









notAllrequestedMeasurementsPossible,









...








},


rsrpMeasurementNotPossible



NULL

OPTIONAL,


rsrqMeasurementNotPossible



NULL

OPTIONAL,


ueRxTxMeasurementNotPossible


NULL

OPTIONAL,


...,


[[


  nrsrpMeasurementNotPossible-r14

NULL

OPTIONAL,


  nrsrqMeasurementNotPossible-r14

NULL

OPTIONAL


]]

But normally the UE would report the requested NRSRP/NRSRQ measurements. The UE can report the NRSRP/NRSRQ measurement results of the serving cell and the NRSRP/NRSRQ measurement results of up to 32 neighbour cells (intra-frequency or inter-frequency neighbor cells):

ECID-SignalMeasurementInformation ::= SEQUENCE {


primaryCellMeasuredResults
MeasuredResultsElement
OPTIONAL,


measuredResultsList


MeasuredResultsList,


...

}

MeasuredResultsList ::= SEQUENCE (SIZE(1..32)) OF MeasuredResultsElement

MeasuredResultsElement ::= SEQUENCE {


physCellId

INTEGER (0..503),


cellGlobalId
CellGlobalIdEUTRA-AndUTRA


OPTIONAL,


arfcnEUTRA 

ARFCN-ValueEUTRA,


systemFrameNumber






BIT STRING (SIZE (10))



OPTIONAL,


rsrp-Result

INTEGER (0..97)





OPTIONAL,


rsrq-Result

INTEGER (0..34)





OPTIONAL,


ue-RxTxTimeDiff
INTEGER (0..4095)




OPTIONAL,


...,


[[ arfcnEUTRA-v9a0

ARFCN-ValueEUTRA-v9a0 

OPTIONAL

-- Cond EARFCN-max 


]],


[[ nrsrp-Result-r14

INTEGER (0..113)


OPTIONAL,


   nrsrq-Result-r14

INTEGER (0..74)



OPTIONAL,


   carrierFreqOffsetNB-r14








CarrierFreqOffsetNB-r14

OPTIONAL,

-- Cond NB-IoT


   hyperSFN-r14


BIT STRING (SIZE (10))

OPTIONAL

]]
}

Needed clarifications

Although it is clarified that the UE may be required to take additional measurement actions, it is not specified when the UE is required to take additional measurement actions (i.e. when it cannot rely on the available measurements), or what these additional actions include (i.e. whether it includes intra-frequency and/or inter-frequency measurement results).

Observation 4: In NB-IoT when the UE is in idle mode is required to measure the anchor carrier of the camped cell (also when paging and/or NPRACH on non-anchor carrier is used).

Observation 5: Intra-frequency NRSRP measurements in idle mode are measurements on the anchor NB-IoT carrier of the camped cell.

Observation 6: Inter-frequency NRSRP measurements in idle mode are measurements on a different NB-IoT carrier than the NB-IoT anchor carrier of the camped cell.

In LTE the UE typically finds single frequency coverage, i.e. not require inter-frequency measurements most of the time to find a suitable neighbour cell to re-select to. Initial deployments in NB-IoT are also single frequency (one PRB), however future NB-IoT deployment scenarios may have frequency re-use, i.e. neighbours cells are on a different PRB than the serving cell: 

Observation 7: Future NB-IoT deployment scenarios may require frequency re-use, i.e. neighbours cells are on a different PRB than the serving cell.

To ensure that the UE reports sufficient measurement results for E-CID positioning in NB-IoT the following additional clarifications are proposed: 

When NRSRP measurements are requested the UE is requested to measure NRSRP on intra-frequency and inter-frequency neighbour cells.
Proposal: When NRSRP/NRSRQ measurements are requested the UE is requested to measure NRSRP/NRSRQ on intra-frequency cells and inter-frequency neighbour cells, when interFreqCarrierFreqList is provided in SIB5-NB.
A CR to 36.305 is provided for discussion and agreement [5]. 

3 Summary

RAN2 is kindly asked to discuss E-CID measurements in Idle mode: 

Proposal: When NRSRP/NRSRQ measurements are requested the UE is requested to measure NRSRP/NRSRQ on intra-frequency cells and inter-frequency neighbour cells, when interFreqCarrierFreqList is provided in SIB5-NB.
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