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1
Introduction
The discussion for defining the RRM core requirements for Rel.11 FeICIC has been under way for several meetings, however, very few agreements have been reached. In RAN4#64 a WF was agreed and the discussion is set to continue in RAN4#64 bis. The WF contains some high level agreements but no specific signal levels for side conditions have been agreed yet. In this paper we briefly discuss RSRP/RSRQ measurement accuracies for Rel.11 FeICIC.
2
Discussion
2.1 Measurement Accuracy Requirements
The side conditions to be used for the core requirements were discussed in previous meetings. In [1] we propose the side conditions, serving cell and interfering cells signal levels, to be used for cell identification and RRM/RLM core requirements. For convenience we included the proposal below.
Proposal 1: Use the following signal levels for defining the cell detection and RRM/RLM requirements.

Es/Iot=-11.6dB, Es/Noc=-4dB, Ei,1/Noc=5dB, Ei,2/Noc=2dB
Proposal 2: The strongest interferer and the serving cell should have colliding CRS. The second interferer and the serving cell shall have non-colliding CRS.
In Rel.10 the measurement accuracy requirements were defined in separate sections for eICIC(measurement resource restriction). The accuracy was kept the same as in Rel.8 but the side conditions were slightly changed and the main parameter used is RSRP Es/Iot=-4dB. Since in Rel.10 colliding CRS was not considered, the Es/Iot is equivalent to Es/Noc. Also, in the core requirements the side conditions (interferer signal levels) are not included, these are only included in the test cases.
For Rel.11 colliding CRS will be considered and it is proposed that the strongest interferer and the serving cell have colliding CRS. The requirements will be defined under the assumptions that interference cancellation will be used at least to cancel the colliding CRS, hence, the serving cell RSRP after cancelation will be close to -4dB. Based on this, our proposal is to reuse the Rel.10 requirements and adjust the Iot level to reflect the added interference of the strongest interferer. 
Proposal 3: Reuse the same accuracy requirements as defined in Rel.10 for eICIC and adjust the Iot levels to account for the added interference from the colliding CRS.
The above proposal is based on a very simple consideration of Rel.10 and Rel.11 signal levels. Whether this accuracy can be achieved in practice should be checked through link level simulations. Below we propose some simulation assumptions and companies are asked to provide simulation results to verify the feasibility of the above proposal. The simulation assumptions are based on the one used for Rel.10 and agreed in [2].

Even though this paper concentrates on the measurement accuracy requirements, the basic assumption is that the measurement period will be kept at 200ms.
2.2 Simulation Assumptions

The ABS pattern should be the one used in the non-MBSFN ABS Rel.10 RSRP/RSRQ accuracy tests (‘1000000010000000100000001000000010000000’).
The CRS signal levels on ABS should be:

· Cell to be measure SNR -4dB
· Dominant interferer [3 to 5]dB,  CRS is colliding with that of the cell to be measured
· Second   interferer [1 to 3]dB, CRS is non-colliding with that of the cell to be measured 
The interfering cells are assumed to transmit full bandwidth PDSCH in non-ABS subframes. Other link level simulation 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
	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.


The performance metrics to be analyzed are as follows:
· Estimated RSRP

· Estimated RSRQ

· Delta RSRP   = (estimated RSRP – ideal RSRP) 
[dB]  
· Delta RSRQ  = (estimated RSRQ – ideal RSRQ) 
[dB]  
3 
Conclusions

In this paper we presented some proposals on how to define the RSRP/RSRQ accuracy requirements. These can be summarized as follows:
Proposal 1: Use the following signal levels for defining the cell detection and RRM/RLM requirements.

Es/Iot=-11.6dB, Es/Noc=-4dB, Ei,1/Noc=5dB, Ei,2/Noc=2dB
Proposal 2: The strongest interferer and the serving cell should have colliding CRS. The second interferer and the serving cell shall have non-colliding CRS.
Proposal 3: Reuse the same accuracy requirements as defined in Rel.10 for eICIC and adjust the Iot levels to account for the added interference from the colliding CRS.
To check the feasibility of proposal 3 interested companies are asked to provide simulation results based on the simulation assumptions proposed in section 2.2.

This paper focused on the measurement accuracy requirement under the basic assumption that the measurement period will be kept same as in Rel.8/10.
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