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1.  Introduction
In RAN4 #64 meeting, after extensive discussion a way forward [1] on FeICIC interference conditions was agreed in which the number of interferers was proposed to be two for cell detection and RRM/RLM requirements.
· N=2 interferers should be modeled for cell detection and RRM/RLM requirements for FeICIC 
· RAN4 shall consider the minimum requirements and test cases to ensure 9dB handover bias for all deployment scenarios considered so far in RAN4. 
However, agreement on the corresponding interference levels for two interferers under 9dB CRE bias was not reached. In this contribution, we provided our views on the interference levels for cell detection and RRM/RLM.

2. Discussion
2.1 Cell detection side conditions
A procedure was proposed in the last meeting to determine the number of interferers and their corresponding interference levels and to some extent was agreed by the group. The procedure consists of 5 steps as illustrated below:
· Step 1: decide the deployment configuration and transmitted power which corresponds to Es/Iot.
· Step 2: decide Es/Noc, set Es/Noc to -4dB which was agreed by the group with a square bracket;
· Step 3: decide the value of the strongest interference level, i.e., D1/Noc;
· Step 4: calculate the second strongest D2/Noc;
· Step 5: decide N. 
Based on this procedure, we can determine the interference levels. As the number of interferers was agreed to be two the last step is not needed anymore. 
Step 1: determine serving cell reference Es/Iot
In the agreed way forward in [1], RAN4 shall consider the minimum requirements and test cases to ensure 9dB handover bias for all deployment scenarios considered so far in RAN4. Simulation results to investigate Es/Iot were presented in [2]. In order to determine the Es/Iot to reflect the conditions in realistic deployment scenarios, several feICIC deployment scenarios were considered, with the key parameters are given below:
Configuration: Configuration 4b(4) and configuration 1(4). There are 4 pico cells within per macro cell coverage area.
Pico Tx Power: 24dBm and 30dBm.
ISD: 500m
CRE bias: 9dB
The reference Es/Iot of 5%-ile for pico all UEs under different configurations and different pico Tx power is given in Table 1. 
Table 1: Es/Iot under different configuration and different pico Tx power
	Es/Iot (dB)
	Pico Tx Power

	
	24dBm
	30dBm

	Config#1(4)
	-11.0
	-10.5

	Config#4b(4)
	-10.0
	-9.4



Since the Es/Iot was obtained under 9dB handover bias over the realistic feICIC deployment scenarios, this should reflect the realistic interference conditions in practical network. Therefore, considering scenario config#1(4) with 24dBm pico Tx power, the reference Es/Iot should be set to -11.0dB.
Proposal 1: For defining requirements and tests for cell detection, the proposed Es/Iot is -11 dB.
Step 2: determine serving cell reference Es/Noc
Es/Noc = -4dB was agreed by the group [1], so this step can be skipped.
Proposal 2: For defining requirements and tests for cell detection, the Es/Noc could to set to -4 dB.
Step 3: determine interference level D1/Noc of the strongest interferer
In [2], D1/Noc has been obtained by using the following sub-steps. For config#1(4) with 24dBm pico Tx power, firstly Es/Iot of 5%-ile pico all UEs was determined as -11.0dB. Next filter all pico UEs to get those UEs which their Es/Iot is within the range (-10.8, -11.2) dB. Then further filter those filtered pico UEs to ensure that serving cell Es/Noc is within the range (-3.8, -4.2) dB. Finally for these UEs, which serving cell Es/Iot is in the range (-10.8, -11.2) dB and (-3.8, -4.2) dB, 50%-ile D1/Noc is identified as reference D1/Noc. Other scenarios follow the same sub-steps. The resultant D1/Noc values were given in Table 2 [2]. 
Table 2: D1/Noc of 50%-ile filtered UES under different configuration and different pico Tx power
	D1/Noc (dB)
	Pico Tx Power

	
	24dBm
	30dBm

	Config#1(4)
	4.6
	4.0

	Config#4b(4)
	3.9
	2.8



From Table 2 we can observe that D1/Noc should be set to 4.6 dB.
However, based on RAN1 and RAN4’s existing interpretation of 9dB CRE/handover zone, the interference signal power is 9dB stronger than serving cell signal power when not considering other handover parameters. If this interpretation can be accepted by the proponents, then D1/Noc should be set to 5dB as Es/Noc is -4dB (in Step 2).
Step 4: calculate interference level D2/Noc of the 2nd strongest interferer

       (1]
From equation 1, we could calculate D2/Noc given Es/Iot, Es/Noc and D1/Noc.
For D1/Noc = 4.6dB, the D2/Noc is 0.5dB.
For D1/Noc = 5dB, the D2/Noc is -0.7dB.

Proposal 3: For defining requirements and tests for cell detection, the (D1/Noc, D2/Noc) setup has two options.
· Option 1: (D1/Noc, D2/Noc) set to (4.6, 0.5) dB
· Option 2: (D1/Noc, D2/Noc) set to (5, -0.7) dB
Note that either option is acceptable, with slight preference to Option 2.

2.2 RRM/RLM side conditions
For RRM/RLM requirements, two interferers have been agreed to be explicitly modelled. Considering the case that CRS of two strongest interferers and serving cell are all colliding, the interference conditions for RRM/RLM should be the same as that for cell detection. In Rel-10 eICIC, the side conditions for RRM/RLM is Es/Noc = -4dB and D1/Noc = 5dB. For consistency, the D1/Noc for FeICIC should not be less than 5dB.
Proposal 4: For defining requirements and tests for RRM/RLM, the side conditions should be set to Es/Iot = -11.0dB, Es/Noc = -4dB, D1/Noc = 5dB, D2/Noc = -0.7dB.

3. Conclusions
In this contribution, we provided our views on the side conditions for cell detection and RRM/RLM requirements. 
Proposal 1: For defining requirements and tests for cell detection, the proposed Es/Iot is -11 dB.
Proposal 2: For defining requirements and tests for cell detection, the Es/Noc could to set to -4 dB.
Proposal 3: For defining requirements and tests for cell detection, the (D1/Noc, D2/Noc) setup has two options.
· Option 1: (D1/Noc, D2/Noc) set to (4.6, 0.5) dB
· Option 2: (D1/Noc, D2/Noc) set to (5, -0.7) dB (slight preference)
Proposal 4: For defining requirements and tests for RRM/RLM, the side conditions should be set to Es/Iot = -11.0dB, Es/Noc = -4dB, D1/Noc = 5dB, D2/Noc = -0.7dB.
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