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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, which may have a negative impact on the performance of E-CID which is one of the basic positioning methods. Therefore in [2] it was proposed to specify the RSRP and RSRQ requirements for E-CID in TS 36.133 [3]. 

It was however pointed out in RAN4 #63 by some companies that since RSRP and RSRQ requirements are already defined in TS 36.133 for mobility purpose, the corresponding similar requirements for E-CID would be redundant. 
In this paper we further elaborate why such requirements are need and also analyze our previous proposal regarding the RSRP and RSRQ requirements for E-CID positioning. It should be noted that such 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 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 [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. 
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-- 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]: 

3 Justification of Requirement for E-CID RSRP and RSRQ

From section 2 it is evident that at least intra-frequency RSRP and RSRQ can be used for E-CID positioning in LTE. Nevertheless, we believe RAN4 should first settle requirements for the most fundamental scenario i.e. intra-frequency case before addressing other more advanced scenarios. In this paper we therefore focus on requirements for the intra-frequency case. The RSRP and RSRQ are reported from serving as well as from neighbour cells and are therefore useful for E-CID positioning like fingerprinting which requires UE measurements from multiple cells. 
In [2] we proposed that E-CID RSRP and RSRQ requirements are defined in a separate section by reusing most of the existing RSRP and RSRQ requirements defined for mobility. But we also pointed out certain differences between the two sets of requirements:

· Measurement Reporting Delay: One main difference is that E-CID RSRP and RSRQ are reported only once to E-SMLC via LPP upon receiving a location request message. On the other hand for mobility the RSRP and RSRQ are reported according to one of the three reporting machnisms. Without explicit reporting requirements it is not evident if the UE will report RSRP and RSRQ via LPP and meet the corresponding requirements (e.g. measurement period, accuracy etc).

· Event Triggered and Reporting Criteria: Another important aspect is to define additional event triggered and reporting criteria, which should be specific to E-CID RSRP and RSRQ. The additional reporting of these measurements to E-SMLC requires the UE to do additional processing and may also require additional memory resources depending upon the implementation. However reporting via LPP is only applicable to a E-CID capable UE. The new event triggered and reporting criteria requirements for E-CID would therefore guarantee that the UE has sufficient resources to report both the existing measurements for mobility as well as for E-CID in parallel while meeting the corresponding requirements (e.g. measurement period, accuracy etc). 
The remaining requirements (i.e. other than those listed above) can be reused as explained in the next section. But for the sake of clarity we suggest to specify them in a separate section and give reference to the relevant section wherever needed.  This approach is used for several other requirements in TS 36.133. 
4 Proposed Requirement for Intra-frequency RSRP and RSRQ
In [3] 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 [3]. 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 [3]. 
· 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 [3].
· In addition there are also requirements related to event triggered and reporting criteria (Ecat = 9). These requirements are defined in section 8.2 [3]. 

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.

As stated in section 3 that 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 for mobility purposes. 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 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 for reporting via LPP once upon receiving a location request message are defined.   

· Proposal # 3: The event triggered and reporting criteria requirements (Ecat = 9 i.e. same as for mobility) 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 we have 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 [4].
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