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1 Introduction

In this paper we study the impact of the recommended patterns on the E-CID requirements when no DRX is used or when DRX cycle ≤ 40 ms. In Rel-9 of TS 36.133 the UE Rx-Tx time difference measurement requirements (L1 measurement period and measurement accuracy) are specified to support E-CID positioning method.  

Similar to proposed approach to address the mobility measurement requirements, we also recommend that RAN4 first progresses the UE Rx-Tx time difference measurement requirements requirements in non-DRX and for short DRX (i.e. ≤ 40 ms) before addressing the long DRX case (i.e. > 40 ms). 

2 Background: UE Rx-Tx time difference measurement requirements 
The UE Rx-Tx time difference measurement requirements rely on the estimation of the UE received timing and UE transmit timing of the downlink and uplink radio frames respectively. The corresponding measurement requirements were specified under the assumption that the UE uses cell specific reference signals (CRS) for derving the received timing of the downlink radio frame. The RSRP/RSRQ (RSRP part) measurements are also performed over the CRS. Therefore the UE Rx-Tx time difference measurement sampling (i.e. number of accumulated samples over the L1 measurement period) for downlink received timing estimation is also typically similar to the one used for RSRP/RSRQ measurements. 
Incidently when no DRX is used the UE Rx-Tx time difference measurement accuracies should be met over the L1 measurement period of 200 ms, which is also applicable for the RSRP/RSRQ. 
The UE Rx-Tx time difference measurement is measured only from the serving cell and therefore the following requirements are specified for both FDD and TDD when no DRX is used:

· L1 measurement period = 200 ms regardless of DL BW

· Measurement accuracy which depends upon the DL BW applicable down to Ês/Iot = -3 dB.

3 Analysis of UE Rx-Tx time difference measurement requirements under eICIC TDM pattern
As described in section 3 that the UE Rx-tx time difference measurement depends upon the CRS for the estimation of the DL received frame timing. Thus when eICIC TDM pattern is configured the limited DL subframes available for the measurements will affect the UE Rx-Tx time difference measurement requirements in a manner similar to RSRP/RSRQ requirements. Therefore we suggest that under the constaint of the eICIC TDM pattern, the UE Rx-Tx time difference measurement requirements and RSRP/RSRQ requirements are defined in a similar fashion.   
It has been recommended in [1] that the measurement accuracies of RSRP/RSRQ measurements and their side conditions should be the same as specified in Rel-8/Rel-9. In order to meet the legacy RSRP/RSRQ accuracy requirements under the restricted number of available DL subframes for measurements, the L1 measurement period has also been suggested to be extended to 400 ms for both FDD and TDD [1]. 
Also for UE Rx-Tx time difference measurement we don’t recommend to relax the existing accuracy levels or side conditions due to following reasons:

· The accuracy directly affects the positioning accuracy. Any relaxation of the accuracy would lead to worse positioning accuracy.

· The serving cell quality down to which the accuracy applies (Ês/Iot or CRS SINR = -3 dB) is not increased as this would lower the coverage over which the E-CID positioning can be performed. 
Therefore the most suitable option is that the L1 period of the UE Rx-Tx time difference measurement is extended such that UE is able to meet the exsiting (Rel-9) accuracy requirements. Based on the analogy between the UE received timing estimation of the DL radio frame in case of UE Rx-Tx time difference and the RSRP measurements, we also propose that the L1 measurement period of the UE Rx-Tx time difference measurement is also extended to 400 ms when TDM eICIC is used. The extended L1 period (400 ms) shall apply to both TDD and FDD and for both non-MBSFN and MBSFN TDM patterns. 

4 Summary of Proposals
In this paper we have studied the implication of the TDM pattern for eICIC on the E-CID measurement requirements (UE Rx-Tx time difference measurement requirements) when no DRX is used or when DRX cycle ≤ 40 ms. Based on our initial assessment the following is suggested for both TDD and FDD E-CID requirements in Rel-10 when non DRX is used:
Proposal # 1: The UE Rx-Tx time difference measurement requirements are treated in the same manner as RSRP/RSRQ measurements when TDM eICIC patterns are configured. 

Proposal # 2: When no DRX is used or when DRX cycle ≤ 40 ms, the L1 measurement period of the UE Rx-Tx time difference measurement for both FDD and TDD is extended to 400 ms.
Proposal # 3: When no DRX is used or when DRX cycle ≤ 40 ms, the UE Rx-Tx time difference measurement accuracy requirements and side conditions defined in Rel-9 are also feasible for Rel-10 when eICIC is used.
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