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1 Introduction
In [1], an aggressive work plan for FeICIC has been agreed. Cell identification and measurement simulation assumptions have been agreed in [2] and [3], respectively. In this contribution, we provide a skeleton for RRM requirements with FeICIC.
2 Discussion
2.1 Requirements Structure

The following RRM requirements have been specified for eICIC in Rel-10:
· E-UTRAN intra-frequency measurements under time domain measurement resource restriction (separately for FDD and TDD),
· E-UTRAN E-CID measurements when time domain measurement resource restriction pattern is configured (separately for FDD and TDD).
Proposal 1: For FeICIC in Rel-11, it is proposed to introduce two new corresponding sections, where the requirements would be different for FDD and TDD:

· E-UTRAN intra-frequency measurements under time domain measurement resource restriction with CRS assistance information,

· E-UTRAN E-CID measurements when time domain measurement resource restriction pattern with CRS assistance information is configured.

Proposal 2: Similarly, it is also proposed to add new sections for measurement accuracy requirements, where the requirements would be the same for FDD and TDD:
· Absolute RSRP accuracy requirements under time domain measurement resource restriction with CRS assistance information 

· Relative RSRP accuracy requirements under time domain measurement resource restriction with CRS assistance information
· Absolute RSRQ accuracy requirements under time domain measurement resource restriction with CRS assistance information 

· UE Rx-Tx accuracy requirements under time domain measurement resource restriction with CRS assistance information.
2.2 Requirements Applicability  Conditions
With eICIC, the UE is provided with a time domain measurement resource restriction pattern configured by higher layers. The RLM and RSRQ measurements are restricted to the subframes indicated by the pattern. RSRP measurements are implicitly restricted to the subframes indicated by the pattern too, since the RSRP measurements, by definition, have to be performed over the same set of resource blocks as the RSSI estimates. Similar to RSRP, the implicit measurement restriction to the indicated subframes applies also for UE Rx-Tx measurements. The specified eICIC requirements apply, provided that at least one subframe per radio frame is indicated by the pattern.

With FeICIC, the Rel-11 UE equipped with an enhanced receiver is capable of handling the interference in a more efficient way. To assist the UE, the network may provide the CRS assistance information, a list of up to 8 cells with the following information for each cell: PCI, number of antenna ports, and MBSFN configuration. 
Proposal 3: It is proposed to add the following two additional conditions for the requirements applicability:
· The UE is provided with the CRS assistance information via higher layers [2],

· The CRS assistance data is valid during the entire measurement period.
3 Summary
A text proposal for RRM measurements requirements skeleton for FeICIC (Section 8) is provided in the Annex below. Two new sections are proposed for FeICIC RRM requirements, covering intra-frequency measurement requirements and E-CID measurement requirements. The differences with respect to the corresponding eICIC sections are marked with yellow.
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5 Annex: Text Proposal
8.1.2.10 
E-UTRAN intra-frequency measurements under time domain measurement resource restriction with CRS assistance information
The requirements in sections 8.1.2.10.1 and 8.1.2.10.2 shall apply for cells for which time domain measurement resource restriction patterns for performing E-UTRAN FDD intra-frequency measurements and E-UTRAN TDD intra-frequency measurements, respectively, are configured by higher layers [2], provided that also the following additional conditions are fulfilled:


The time domain measurement resource restriction pattern configured for the measured cell indicates at least one subframe per radio frame for performing the intra-frequency measurements, 


Four symbols containing CRS are available in all subframes indicated by the time domain measurement resource restriction pattern,
The UE is provided with the CRS assistance information via higher layers [2],

The CRS assistance data is valid during the entire measurement period.
For cells which are not configured for measurements in the subframes indicated by the time-domain measurement resource restriction pattern, the corresponding requirements specified in Section 8.1.2.2 apply.
Editor’s note: FFS whether the same or different requirements apply for colliding and non-colliding CRS, for MBSFN and non-MBSFN.
8.1.2.10.1
E-UTRAN FDD intra-frequency measurements

8.1.2.10.1.1 
E-UTRAN intra-frequency measurements when no DRX is used

When no DRX is in use the UE shall be able to identify a new detectable FDD intra-frequency cell within 
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where


Tbasic_identify_E-UTRA_FDD_TDMwithCellInfo, intra is [TBD] ms.


TIntra is the minimum time available for intra-frequency measurements, during the measurement period with an arbitrarily chosen timing. The time is assumed to be available for performing intra-frequency measurements whenever the receiver is guaranteed to be active on the intra-frequency carrier.

A cell shall be considered detectable when 

-
RSRP related side conditions given in [TBD] and RSRQ related side conditions given in [TBD] are fulfilled for a corresponding Band,

-
SCH_RP and SCH Ês/Iot are according to [TBD] for a corresponding Band.

Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of TMeasurement_Period_TDMwithCellInfo, Intra. If higher layer filtering is used, an additional cell identification delay can be expected.

In the RRC_CONNECTED state the measurement period for intra-frequency measurements is [TBD] ms. When no measurement gaps are activated, the UE shall be capable of performing RSRP and RSRQ measurements for [TBD] identified intra-frequency cells, including also the cells which are not measured in the subframes indicated by the time-domain measurement resource restriction pattern, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of [TBD ms. When measurement gaps are activated the UE shall be capable of performing measurements for at least Ymeasurement_intra_TDMwithCellInfo cells , where Ymeasurement_intra_TDMwithCellInfo is defined in the following equation. If the UE has identified more than Ymeasurement_intra_TDMwithCellInfo cells, the UE shall perform measurements of at least [TBD] identified intra-frequency cells but the reporting rate of RSRP and RSRQ measurements of cells from UE physical layer to higher layers may be decreased.
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where


Xbasic_measurement_FDD_TDMwithCellInfo = [TBD] (cells)


TMeasurement_Period_TDMwithCellInfo, Intra = [TBD] ms is the measurement period for intra-frequency RSRP and RSRQ measurements.

The RSRP and RSRQ measurement accuracy for the measured cells configured with a time-domain measurement resource restriction pattern for RRM intra-frequency measurements with CRS assistance information shall be as specified in [TBD], respectively.

8.1.2.10.1.1.1
Measurement Reporting Requirements

Editor’s note: The measurement reporting requirements are TBD.
8.1.2.10.1.2 
E-UTRAN intra-frequency measurements when DRX is used

When DRX is in use the UE shall be able to identify a new detectable FDD intra frequency cell within Tidentify_intra_TDMwithCellInfo as shown in table 8.1.2.10.1.2-1.

Table 8.1.2.10.1.2-1: Requirement to identify a newly detectable FDD intra-frequency cell

	DRX cycle length (s)
	Tidentify_intra_TDMwithCellInfo (s) (DRX cycles)

	≤0.04
	[TBD]

	0.04<DRX-cycle≤0.08
	[TBD]

	0.128
	[TBD]

	0.128<DRX-cycle≤2.56
	[TBD]

	Note1:
Number of DRX cycle depends upon the DRX cycle in use

Note2:
Time depends upon the DRX cycle in use


A cell shall be considered detectable when 

-
RSRP related side conditions given in [TBD] and RSRQ related side conditions given in [TBD] are fulfilled for a corresponding Band,

-
SCH_RP and SCH Ês/Iot according to [TBD] for a corresponding Band.
In the RRC_CONNECTED state the measurement period for intra-frequency measurements is Tmeasure_intra_TDMwithCellInfo as shown in table 8.1.2.10.1.2-2. The UE shall be capable of performing RSRP and RSRQ measurements for [TBD] identified intra-frequency cells, including also the cells which are not measured in the subframes indicated by the time-domain measurement resource restriction pattern, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_intra_TDMwithCellInfo. 

Table 8.1.2.10.1.2-2: Requirement to measure FDD intra-frequency cells

	DRX cycle length (s)
	Tmeasure_intra_TDMwithCellInfo (s) (DRX cycles)

	≤0.04
	[TBD]

	0.04<DRX-cycle≤0.16
	[TBD]

	0.16<DRX-cycle≤2.56
	[TBD]

	Note1:
Number of DRX cycle depends upon the DRX cycle in use

Note2:
Time depends upon the DRX cycle in use


The RSRP and RSRQ measurement accuracy for the measured cells configured with a time-domain measurement resource restriction pattern for RRM intra-frequency measurements shall be as specified in [TBD], respectively.

8.1.2.10.1.2.1
Measurement Reporting Requirements

Editor’s note: The measurement reporting requirements are TBD.
8.1.2.11
E-UTRAN E-CID Measurements when Time Domain Measurement Resource Restriction Pattern with CRS Assistance Information is Configured
8.1.2.11.1
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, provided the following additional conditions are fullfiled:
The UE is provided with the CRS assistance information via higher layers [2],

The CRS assistance data is valid during the entire measurement period.
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 [TBD] and accuracy requirements specified in [TBD], where the Ês/Iot condition 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.

8.1.2.11.2
E-UTRAN TDD 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, provided the following additional conditions are fullfiled:
The UE is provided with the CRS assistance information via higher layers [2],

The CRS assistance data is valid during the entire measurement period.
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 [TBD] and accuracy requirements specified in [TBD], where the Ês/Iot condition 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.
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