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1 Introduction
UE Rx-Tx time difference measurement is a timing measurement used for the basic E-CID positioning. Failure to perform this measurement or providing inaccurate measurements will degrade positioning performance and in the worst case may lead to E-CID positioning failure.
The following requirements are currently specified for FDD and TDD:

· UE Rx-Tx time difference measurement requirements (TS 36.133, Section 8.1.2.7),
· UE Rx-Tx time difference accuracy requirements (TS 36.133, Section 9.1.9).

However, the requirements above have been specified when time domain measurement resource restriction pattern is not used for the measurement. In this contribution, we argue for the need of specifying requirements for this measurement also under time domain measurement resource restriction to enable the basic E-CID positioning in heterogeneous deployments.
2 Current UE Rx-Tx time difference requirements
According to the current specification, the UE Rx-Tx measurement requirements do not assume that the measurement may be performed in certain subframes. The measurement requirements are defined for FDD and TDD, with and without DRX. The measurement period without DRX is 200 ms. With DRX, the measurement requirements are similar to those for RSRP/RSRQ measurements defined in Section 8.1.2.2.
The accuracy requirements for the UE Rx-Tx measurements are defined for Ês/Iot ≥ -3dB.
UE Rx-Tx measurement is performed on the serving/primary cell and involves measurements on CRS signals.

3 UE Rx-Tx time difference measurements with eICIC

To enhance measurements performance with eICIC in heterogeneous deployments, a set of patterns have been defined by RAN2: 
· Pattern 1:
A single RRM/RLM measurement resource restriction for the serving cell;
· Pattern 2:
One RRM measurement resource restriction for neighbour cells;
· Pattern 3:
Resource restriction for CSI measurement of the serving cell with 2 subframe subsets configured per UE.
The patterns are configured for a UE to indicate subframes with improved interference conditions to enable measurements when high interference is generally expected, e.g., in the cell range expansion zone. The serving cell measurement pattern (Pattern 1) can currently be used for RLM, RSRP/RSRQ measurements and cell identification, i.e., measurement and accuracy requirements have been specified for these measurements under time domain measurement resource restriction. In general, the new requirements for these RRM/RLM measurements allow for a longer measurement period due to the reduced number of measurement occasions when a pattern is configured. Performing these measurements in unprotected subframes may mean poor measurement performance or a failure in the worst case due to the high aggressor interference in unprotected subframes but also due to high interference variation among the subframes.
For UE Rx-Tx time difference measurement, the situation is similar to that with RLM and RSRP/RSRQ measurements, i.e. SINR much below -3 dB may be expected. Therefore, logically the UE potentially experiencing high interference from an aggressor cell may use the serving cell measurement pattern (Pattern 1) to ensure reasonable measurement performance and positioning accuracy. This, however, may be not possible since doing so the UE may not meet the current requirements (see Section 2) due to fewer measurement samples and interference variation.
The requirements for UE Rx-Tx time difference measurements with eICIC were proposed recently in [1]. However it was suggested in RAN4 that prior to developing the requirements for UE Rx-Tx time difference measurements with eICIC, some necessary clarification is needed in the relevant RAN2 specification. 

In summary to enable reliable E-CID positioning and UE Rx-Tx time difference measurements with eICIC, the following is necessary:
· To clarify in RAN2 (e.g. TS 36.331) that the serving cell measurement resource restriction may also apply for UE-Rx-Tx time measurements. This is addressed in [2].
· To speify UE Rx-Tx time difference measurement and accuracy requirements. This is addressed in [3] and [4], respectively.
For the requirements with eICIC, the following is proposed:
Proposal 1:
Reuse the Rel-9 accuracy requirements for UE Rx-Tx accuracy requirements under time domain measurement resource restriction.
Proposal 2:
Reuse the RSRP/RSRQ measurement requirements with eICIC for UE Rx-Tx measurement requirements under time domain measurement resource restriction, i.e.,

· 200 ms measurement period for non-DRX and DRX cycles of up to 40 ms,
· 7 and 5 DRX cycles for DRX cycles of up to 160 ms and 2.56 s, respectively.
4 Summary

Proposal 1:

Reuse the Rel-9 accuracy requirements for UE Rx-Tx accuracy requirements under time domain measurement resource restriction.

Proposal 2:

Reuse the RSRP/RSRQ measurement requirements with eICIC for UE Rx-Tx measurement requirements under time domain measurement resource restriction, i.e.,

· 200 ms measurement period for non-DRX and DRX cycles of up to 40 ms,

· 7 and 5 DRX cycles for DRX cycles of up to 160 ms and 2.56 s, respectively.

Inline with the above, the draft CRs for UE Rx-Tx time difference measurement requirements and accuracy requirements are provided in [3] and [4], respectively.
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