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1 Introduction

In this contribution we provide link simulation assumptions for studying the RRM measurement requirements as agreed in an ad hoc session on eICIC requirements [1]. 

The assumptions are intended to be used for performing link level simulation studies to study the intra-frequency RRM requirements which include intra-frequency RSRP and RSRQ for both FDD and TDD. 
2 Link simulation Assumptions and Modelling
2.1 Candidate eCIC TDM patterns

The candidate eICIC patterns are defined in [2]:

· Non-MBSFN ABS patterns for E-UTRA FDD and E-UTRA TDD

· MBSFN ABS patterns for E-UTRA FDD and E-UTRA TDD
2.2 SNR levels: measuring and interfering cells
There is one measuring cell (i.e. cell to be measured) and one interfering cell. The following 2 cases are considered as agreed in [1]:
· Option 1: Measuring cell SNR = 0 dB, Interfering cell SNR = 5 to 10 dB
· Non-MBSFN case:
· ABS subframe CRS SINR =  0 dB 

· Normal subframe CRS SINR = [-10.4 to -6.2] dB
· MBSFN case:

· Without CRS collision

· Symbol 0 CRS SINR = 0 dB

· Symbol 4, 7, 11 CRS SINR = 0 dB
· With CRS collision

· Symbol 0 CRS SINR = [-10.4 to -6.2] dB

· Symbol 4, 7, 11 CRS SINR = 0 dB

· Option 2: Measuring cell SNR = -6 dB, Interfering cell SNR = 5 to 10 dB

· Non-MBSFN case:
· ABS subframe CRS SINR =  -6 dB 

· Normal subframe CRS SINR = [-16.4 to -12.2] dB
· MBSFN case:

· Without CRS collision

· Symbol 0 CRS SINR = -6 dB

· Symbol 4, 7, 11 CRS SINR = -6 dB
· With CRS collision

· Symbol 0 CRS SINR = [-16.4 to -12.2] dB

· Symbol 4, 7, 11 CRS SINR = [-6] dB
Assumptions on interfering cell are:
· It is assumed there is no CRS collision when non-MBSFN ABS pattern is configured
· It is assumed there are two cases for MBSFN ABS patterns:

· With CRS collision
· With no CRS collision
2.3 Link simulation assumptions for RSRP/RSRQ
The evaluation of RSRP/RSRQ performance is based on the simulation assumptions previously used for deriving the legacy / existing requirements. The assumptions are listed in table 1. 
Table 1: Simulation parameters for RSRP/RSRQ measurement 
	Parameters
	Value
	Comments

	Measurement bandwidth
	6 resource blocks
	Both RSRP and RSSI measured over 6 RB

	System bandwidth
	6 resource blocks
	

	L1 measurement period
	200 ms, 400 ms
	Two cases

	Measurement sampling rate
	-
	Implementation dependent (NOTE 1)

	L3 filtering
	disabled
	

	Transmit antenna
	1
	

	Receive antennas
	2
	The receive diversity rule as defined in TS 36.214. Both antennas with equal gain, no correlation between them.

	DRX/DTX
	OFF
	DRX/DTX to be considered at later stage

	Propagation conditions
	AWGN, ETU and EPA
	

	Doppler Frequency: ETU and EPA
	70 Hz and 5 Hz
	

	CP Length
	Normal
	

	TDD Uplink-downlink configuration
	1
	

	TDD Special sub-frame configuration
	4
	

	Time offset between TDD cells 
	0 second
	

	NOTE 1: Companies are requested to provide the details of the measurement sampling rate for interpretation and comparison of the results.


2.4 Performance Metrics
The CDF curves are to be provided for:
· Estimated RSRP

· Estimated RSRQ
· Delta RSRP   = (estimated RSRP – ideal RSRP) 
[dB]  
· Delta RSRQ  = (estimated RSRQ – ideal RSRQ) 
[dB]  
The definitions of ideal RSRP and RSRQ are provided in annex A. 
2.5 Timeline
The results are expected to be provided in Feb meeting (RAN4#58).
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Annex A: Ideal RSRP and RSRQ
Ideal RSRP: The ideal RSRP is the true value that does not include any channel estimation noise but uses the same sampling rate as for the estimated RSRQ. 

Ideal RSSI: The ideal RSSI is an error free measure but uses the same sampling rate as for the estimated RSSI as explained below:

The aggregate ideal RSSI during L1 measurement period is the average of ideal RSSI in all OFDM symbols used for the measuring RSSI (i.e. estimated RSSI).







