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1 Introduction
The enhanced cell ID (E-CID) positioning method in LTE uses RSRP and RSRQ measurements according to the LPP specification [1]. However, currently the RSRP and RSRQ requirements are not specified for E-CID positioning.
In this paper we analyze the RSRP and RSRQ requirements for E-CID positioning. It is proposed that the existing RSRP and RSRQ requirements defined for mobility are reused for the E-CID positioning. These requirements are only applicable for a UE which is capable of reporting E-CID measurements, RSRP and RSRQ, to positiong server via LPP.
2 Summary of E-CID Positioning using RSRP and RSRQ
According to the LPP specification [1] the Enhanced Serving Mobile Location Centre (E-SMLC) (aka location server) can request a target device (e.g. UE) to report E-CID location measurements, which include RSRP and RSRQ. The corresponding IE is defined in section 6.5.3.3 [1]:
6.5.3.3
E‑CID Location Information Request

–
ECID-RequestLocationInformation
The IE ECID-RequestLocationInformation is used by the location server to request E‑CID location measurements from a target device. 

-- ASN1START

ECID-RequestLocationInformation ::= SEQUENCE {


requestedMeasurements

BIT STRING { 
rsrpReq

(0),













rsrqReq

(1),













ueRxTxReq
(2)
} (SIZE(1..8)),


...

}

-- ASN1STOP

In response to the received location request the target device (UE) provides the RSRP and RSRQ measurement results to the requesting E-SMLC via LPP. The corresponding IE for measurement reporting is defined in section 6.5.3.2 [1]. 

6.5.3.2
E‑CID Location Information Elements

–
ECID-SignalMeasurementInformation

The IE ECID-SignalMeasurementInformation is used by the target device to provide various UE‑measurements to the location server. 

-- ASN1START

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,


...

}

-- ASN1STOP

3 Carrier Frequency of RSRP and RSRQ Measurements
The E-CID location request IE (section 6.5.3.3 [1]) does not specify the ARFNC (i.e. carrier frequency) for which the UE should provide the RSRP and RSRQ measurements via LPP. 

However it should be noted that according to the IE in section 6.5.3.2 the UE also signals the Absolute Radio Frequency Channel Number (ARFCN) of the carrier frequency of the cells on which the RSRP and RSRQ are measured. Therefore in addition to intra-frequency RSRP and RSRQ, the UE should also be able to report the RSRP and RSRQ measurements which are performed on other carrier frequencies e.g. inter-frequency measurements, measurements on cells on primary component carrier (PCC), secondary component carrier (SCC) and on both PCC and SCC if UE is configured with SCell. The UE will indicate the ARFNC of the carrier for which the reported RSRP and RSRQ measurement results are applicable. Therefore the E-SMLC can unambiguously retrieve the reporting measurements results for each carrier frequency.

The E-CID RSRP and RSRQ feature exists since release 9 in LPP specification. However it is also suggested to define these requirements in Rel-11. The summary of proposal for E-CID RSRP and RSRQ requirement scenarios is as follows:
· Proposal # 1: E-CID RSRP and RSRQ requirements are defined for intra-frequency carrier frequency.

· Proposal # 2: E-CID RSRP and RSRQ requirements are defined for inter-frequency carrier frequency.

· Proposal # 3: E-CID RSRP and RSRQ requirements are defined for carrier aggregation.

· Proposal # 4: E-CID RSRP and RSRQ requirements are defined in Rel-11.

It is suggested that RAN4 first complete the requirements for intra-frequency case before addressing the inter-frequency and CA scenarios. 

4 Proposed Requirement for Intra-frequency RSRP and RSRQ
As stated above we suggest that initially the intra-frequency RSRP and RSRQ requirements for E-CID are completed.  In [2] the E-UTRA intra-frequency requirements for mobility are defined for the following two cases:

· The legacy intra-frequency measurements since Rel-8 i.e. which are performed in any downlink subframe without any resource restriction patterns. The corresponding measurement requirements are defined in section 8.1.2.2.1 and section 8.1.2.2.2 for FDD and TDD respectively [2]. The corresponding RSRP and RSRQ accuracy requirements are defined in sections 9.1.2.1-9.1.2.2 and sections 9.1.5.1 respectively for both FDD and TDD [2]. 
· The intra-frequency measurements under time domain measurement resource restriction patterns i.e. where UE is provided with serving cell and neighbor cell domain measurement resource restriction patterns for measurements. The corresponding RSRP and RSRQ accuracy requirements are defined in sections 9.1.2.3-9.1.2.4 and sections 9.1.5.2 respectively for both FDD and TDD [2].
· In addition there are also requirements related to event triggered and reporting criteria (Ecat = 9). These requirements are defined in section 8.2 [2]. 

The above requirements cover cell search, RSRP/RSRQ measurement period, number of identified cells to report, RSRP/RSRQ accuracies, reporting criteria and reporting delay. It is proposed that the RSRP and RSRQ measurements reported to the E-SMLC for E-CID meets the existing corresponding requirements defined for mobility with the exception of ‘Measurement Reporting Requirements’. In case of LPP reporting the UE will report the measurement once in response to the location request. The existing reporting mechanisms: periodic, event triggered and event triggered periodic are applicable for reporting via RRC.  
The reuse of the existing requirements for E-CID will require the UE to report the existing measurements performed for mobility purpose. Therefore the introduction of E-CID RSRP and RSRQ requirements will not add any extra burden on the UE. The UE will be required to report these measurements via LPP while meeting the existing requirements. However the reporting is applicable only to the UE which signals its capability that it supports E-CID. 

The summary of the proposal for defining the intra-frequency RSRP and RSRQ requirements for E-CID is expressed below:

· Proposal # 5: Intra-frequency RSRP and RSRQ requirements for E-CID are based on the existing intra-frequency requirements defined for legacy measurements (without resource restriction patterns) and for measurements under time domain measurement resource restriction patterns with the exception of measurement reporting requirements.
A CR to define the above requirements is provided in [3].
5 Conclusions

In this paper we have analyzed the RSRP and RSRQ requirements for E-CID positioning. The following is proposed:

· RSRP and RSRQ requirements for E-CID positioning are defined for intra-frequency, inter-frequency and carrier aggregation.
· All the above requirements for E-CID are defined in Rel-11.
· Intra-frequency RSRP and RSRQ requirements for E-CID positioning are based on existing corresponding mobility requirements except the “measurement reporting delay”. 

· The details on requirements for inter-frequency and carrier aggregation are FFS.
A CR which defines intra-frequency RSRP and RSRQ requirements for E-CID positioning is provided in [3].
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