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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, TS 36.355 Rel-9 [1]. However, hitherto no corresponding RSRP and RSRQ requirements for E-CID positioning have beeb specified in TS 36.133 [2]. The lack of requirements will have a negative impact on the performance of E-CID, which is one of the basic positioning methods. Therefore in our previous contributions [3-4] it was proposed to specify the RSRP and RSRQ requirements for E-CID in an open release of TS 36.133 [2] i.e. release 11. A joint CR to TS 36.133 was also provided in [5].
It was however pointed out that RSRP and RSRQ are not meant for E-CID positioning when E-CID was specified in release 9.
In this paper we provide provide concret evidence that RSRP and RSRQ was considered an integral part of E-CID positioning method both during stage 2 and stage 3 specification development. 

We also provide summary of the proposed RSRP and RSRQ requirements. These requirements are only applicable to a UE which has the capability of reporting E-CID measurements, RSRP and RSRQ, to a positiong server via LPP.
2 Justification of using RSRP and RSRQ for E-CID Positioning 

2.1 Stage 2 LTE Positioning Specification: TS 36.305
The stage 2 specification for LTE positioning, TS 36.305 [6], contains all the agreements related to positioning in LTE initated by the release 9 WI on “Positioning for LTE”.

The stage 2 spec TS 36.305 also describes E-CID positioning method. It is clearly stated in section 8.3 of the specification that both RSRP and RSRQ can be used for E-CID positioning. This does not leave any doub’t that during stage 2, both RSRP and RSRQ were agreed to be part of E-CID positioning.
8.3
Enhanced cell ID positioning methods

8.3.1
General

In the Cell ID (CID)-based method, the UE position is estimated with the knowledge of the geographical coordinates of its serving eNodeB. Enhanced Cell ID (E-CID) positioning refers to techniques which use additional UE and/or E‑UTRAN radio resource related measurements to improve the UE location estimate. For E-UTRAN access, these measurements may include [20, 21]:

UE measurements ([20], [21]):

-
Reference signal received power (RSRP);

-
Reference Signal Received Quality (RSRQ);

-
UE Rx – Tx time difference.
E-UTRAN measurements ([20], [21]):

-
eNB Rx – Tx time difference
-
Timing Advance (TADV):

-
Type1: TADV = (eNB Rx – Tx time difference) + (UE Rx – Tx time difference)
-
Type2: TADV = eNB Rx – Tx time difference;

-
Angle of Arrival (AoA).

Various techniques exist to use these measurements to estimate the location of the UE. The specific techniques are beyond the scope of this specification.

8.3.2
Information to be transferred between E-UTRAN Elements

This sub clause defines the information (e.g., measurement data) that may be transferred between E-UTRAN elements.

8.3.2.1
Information that may be transferred from the E-SMLC to UE

UE-assisted Enhanced Cell-ID location does not require any assistance data to be transferred from the E-SMLC to the UE.

UE-Based Enhanced Cell-ID location is not supported in this version of the specification.

8.3.2.2
Information that may be transferred from the UE to E-SMLC

The information that may be signalled from UE to the E-SMLC is listed in table 8.3.2.2-1.

Table 8.3.2.2-1: Information that may be transferred from UE to the E-SMLC

	Information 
	UE‑assisted 

	Evolved Cell Global Identifier (ECGI)/Physical Cell ID
	Yes

	Reference signal received power (RSRP)
	Yes

	Reference Signal Received Quality (RSRQ)
	Yes

	UE Rx – Tx time difference
	Yes


2.2 Stage 3 LTE Positioning Specification: TS 36.355

The LPP procedures for E-CID positioning, which uses UE requirements are specified in LPP specification, TS 36.355 [1]. This specification clearly specifies an information element (IE) which enables the Enhanced Serving Mobile Location Centre (E-SMLC) (aka location server) to request a target device (e.g. UE) to report E-CID location measurements, which include RSRP and RSRQ [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 [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

According to both stage 2 and stage 3 LTE positioning specifications, it is evident that RSRP and RSRQ are specified for E-CID positioning. Therefore in our view the missing requirements should be defined in TS 36.133.
3 Proposed Requirements for Intra-frequency RSRP and RSRQ
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). 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 Delay Requirements’ and new set of ‘Event Triggered and Reporting Criteria’.  

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 require the UE to perform any new set of measurements for E-CID.

The ‘Measurement Reporting Delay Requirements’ should be defined only for periodic reporting since other RRC based reporting mechanisms (event triggered and event triggered periodic) are not applicable for reporting via LPP. 
In addition it is important that the event triggered and reporting criteria are specified also for reporting via LPP to ensure adequate resources in the UE. Without such requirements a UE may not report them via LPP or there is also a risk that the requirements for reporting via RRC for mobility are adversely affected.
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 proposal is summarized in the next section.
4 Summary of Proposed Requirements

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

· Proposal # 1: 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.
· Proposal # 2: The UE measurement reporting delay requirements only for periodic reporting via LPP are defined.   

· Proposal # 3: The event triggered and reporting criteria requirements for RSRP and RSRQ reporting via LPP are specified.

A CR to define the above requirements is provided in [4].

5 Conclusions

In this paper it has been clarified based on stage 2 and stage 3 LTE positioning specifications that RSRP and RSRQ are part of E-CID positioning method in LTE since release 9. 

We have also analyzed the RSRP and RSRQ requirements for E-CID positioning. The following is proposed:

· Intra-frequency RSRP and RSRQ requirements for E-CID positioning are defined in Rel-11.
· Intra-frequency RSRP and RSRQ requirements for E-CID positioning are based on existing corresponding mobility requirements except new “measurement reporting delay” and requirements for event triggered and reporting criteria specific to reporting via LPP. 

A CR which defines intra-frequency RSRP and RSRQ requirements for E-CID positioning is provided in [7].
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