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1  Introduction

The RRM requirements related to the Release 10 work item, ‘Enhanced ICIC for non-CA based deployments of heterogeneous networks for LTE’ were introduced in release 10 as part of phase I, phase II and phase IIbis tests [1]. But they don’t cover test cases related to E-CID UE Rx-Tx time difference measurement, due to the late introduction of the requirements. 

In the previous meetings we proposed to introduce one UE Rx-Tx time difference test (one for FDD and one for TDD) with eICIC. In this paper we have taken into account the comments provided in the last meeting. 
2 E-CID with eICIC Requirements
The UE is required to meet the E-CID UE Rx-Tx time difference requirements for eICIC defined in section 8.1.2.9 provided that the, “UE is provided with a time-domain measurement resource restriction pattern for PCell measurements” as reproduced from TS 36.133:

8.1.2.9.1
E-UTRAN FDD UE Rx-Tx Time Difference Measurements

The requirements in this section apply for UE configured with a time-domain measurement resource restriction pattern for PCell measurements.
When the UE is provided with a time-domain measurement resource restriction pattern for serving cell measurements, the UE Rx-Tx time difference measurement shall meet the measurement requirements specified in Section 8.1.2.7.1 and accuracy requirements specified in Section 9.1.9.1, where the condition Ês/Iot ≥ -3dB in Table 9.1.9.1-1 corresponds to the CRS Ês/Iot in subframes indicated by the time-domain measurement resource restriction pattern for serving cell measurements [2].

Note: It is up to the UE implementation whether the UE Rx-Tx time difference measurement is performed in any subframe or in subframes indicated by the time-domain measurement resource restriction pattern.
In RAN4#64bis it was argued that the UE Rx-Tx time difference test for eICIC is not needed since, “it is up to the UE implementation whether the UE Rx-Tx time difference measurement is performed in any subframe or in subframes indicated by the time-domain measurement resource restriction pattern”. 
3 Justification for E-CID testing with eCIC
3.1 Impact of UE Rx-Tx measurement in any subframe
It is obvious from the “note” in sections 8.1.2.9.1 and 8.1.2.9.2 that network does not have any control over the subframes in which UE performs  the UE Rx-Tx time difference measurement when restricted pattern is configured. However, unlike in release 9, when a restricted pattern is configured for PCell measurements, the aggressor cell interference seen by the UE will be different in restricted and normal (non-restricted) subframes. Therefore it is even more critical to verify that UE Rx-Tx time difference measurement accuracy is met when UE measures in restricted or any subframe.
It should be noted that similar situation exists for RSRP with eICIC. The UE is NOT mandated to measure RSRP in restricted subframes in the RSRP definition in TS 36.214. That means when restricted pattern is configured for PCell or neigbour cell measurements, “it is also up to the UE implementation whether it should measure RSRP in any subframe or in subframes indicated by the time-domain measurement resource restriction pattern”. However RAN4 has defined RSRP test cases with eICIC for both non-MBSFN ABS and MBSFB ABS to verify that UE meets both absolute and relative accuracies. This ensures that UE meets RSRP accuracies even if it measures in non-restricted subframes where received interference will be significantly higher compared to that in the restricted subframes. 
5.1.1
Reference Signal Received Power (RSRP)
	Definition
	Reference signal received power (RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry cell-specific reference signals within the considered measurement frequency bandwidth.

For RSRP determination the cell-specific reference signals R0 according TS 36.211 [3] shall be used. If the UE can reliably detect that R1 is available it may use R1 in addition to R0 to determine RSRP.

The reference point for the RSRP shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding RSRP of any of the individual diversity branches. 

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency


3.2 Implication of exisiting RSRP tests
It was also argued that UE Rx-Tx time difference tests are not required since RSRP accuracies are already verified with eICIC. Like RSRP, the UE Rx-Tx time difference measurement also relies on CRS for the downlink part of the measurement. 

The RSRP accuracies are related to signal levels. Therefore RSRP accuracy tests don’t guarantee that the UE can also meet UE Rx-Tx time difference accuracies, which are “timing related accuracies”. That is why RAN4 introduced separate test cases for UE Rx-Tx time difference accuracies in release 9. Indeed these tests are conducted for smaller BW (1.4 MHz) and larger BW (10 MHz) since the accuracies differ for the two BWs. The RSRP accuracies are defined and verified for a measurement BW of 6 RBs. In [1] we proposed to verify only one set of test with larger BW of 10 MHz. That means RSRP tests with eCIC would not guarantee in any way that the UE is able to meet the UE Rx-Tx time difference measurement accuracies for 10 MHz.
3.3 Aggressor cell interferer level
It was also argued that for UE Rx-Tx time difference tests aggressor cell SNR (Es/Noc) of 1 dB is more realistic rather than 5 dB. We have therefore changed this level to 1 dB in the revised test case list [2].  
4 Summary
In this paper we address the arguments raised against defining the test cases to verify the measurement accuracy of UE Rx-Tx time difference measurements with eICIC. 
Firstly since UE is allowed to measure UE Rx-Tx time difference in any subframe when restricted pattern for PCell measurement is configured, it is important to verify that UE meets the corresponding measurement accuracies. Secondly the existing RSRP tests with eICIC don’t gurantee that the UE can also meet the UE Rx-Tx time difference measurement accuracy when restricted pattern is configured. 
· Proposal: In order to limit the tests, we propose that only one test (one for FDD and one for TDD) with non-MBSFN ABS is defined to verify UE UE Rx-Tx time difference measurement accuracy for 10 MHz under eICIC in release 11.
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