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1 Introduction

In RAN4 #60bis meeting, the way forward [1] for the CGI reading requirement in eICIC was agreed. For the RLM impacted by CGI reading, two options were listed, i.e.,

· Option 1: Extend the RLM measurement period
· Example analysis can be referred to R4-115048

· Draft CR may be provided in RAN4 #61 meeting in November

· Extended measurement period is not expected to be mandatory (FFS)

· Option2:  Extended measurement period is not required

In RAN4 #61 meeting, the contribution [2] gave the analysis for the impacted RLM when autonomous gap is configured in details. The main conclusion of [2] is that the average available MIB/SIB1 decoding rate is 75% based on the different ABS patterns when autonomous gap is utilized, thus, the RLM measurement period shall be extended by a factor. 
In this contribution, based on [1]-[2], we give the preliminary simulation results for the RLM performances when autonomous gap is configured in order to show how the performance difference is between the case of RLM in eICIC and that of RLM with autonomous gap in eICIC.  Finally, based on the simulation results, we give our proposal on this topic, i.e., not necessary to extend the RLM measurement period when autonomous gap is configured.
2 Simulation Assumptions
The basic simulation assumption is based on [3], and the RLM performances on both AWGN and ETU70 channels are taken into account. Furthermore, based on the analysis in [2], we assume that the 25% opportunities are lost due to the autonomous gaps are configured. Therefore, the two scenarios can be compared:
Scenario 1: RLM with Restricted Resource

· During the evaluation period of Out-of-Sync, i.e., 200ms, if 1/8 ABS pattern is signalled by the high layer, there will be at least 25 opportunities for RLM on ABS subframes. 

· During the evaluation period of In-Sync, i.e., 100ms, if 1/8 ABS pattern is signalled by the high layer, there will be at least 12 opportunities for RLM on ABS subframes.

Scenario 2: RLM with Restricted Resource and Configured Autonomous Gaps
· During the evaluation period of Out-of-Sync, i.e., 200ms, if 1/8 ABS pattern is signalled by the high layer, and 25% opportunities are lost due to the autonomous gap for obtaining the MIB/SIB1, there will be at least 19 opportunities for RLM on ABS subframes. 

· During the evaluation period of In-Sync, i.e., 100ms, if 1/8 ABS pattern is signalled by the high layer, and 25% opportunities are lost due to the autonomous gap for obtaining the MIB/SIB1, there will be at least 9 opportunities for RLM on ABS subframes.

The simulation parameters and assumptions can be shown in Table 1.
Table 1  Simulation Assumptions for RLM when Autonomous Gap is Configured
	Description
	Unit
	Value

	Number of transmit antennas
	
	2

	Number of receive antennas
	
	2

	Propagation model
	
	AWGN /

ETU70

	System bandwidth
	MHz
	10

	Measurement bandwidth
	MHz
	10

	Serving cell SNR
	dB
	[-14, 0]

	Interfering cell 
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	dB
	5

	Almost blank subframe pattern of the aggressor cell
	
	[10000000]

	Evaluation Period for Out-of-Sync
	ms
	200

	Evaluation Period for In-Sync
	ms
	100

	Opportunities for (OOS/INS) without Autonomous Gap (Scenario 1)
	
	25/12

	Opportunities for (OOS/INS) with Autonomous Gap (Scenario 2)
	
	19/9


Based on the simulation assumption parameters, the difference between scenario 1 and scenario 2 will be investigated. Note that, OOS and INS curves varying the Es/Noc of serving cell are mainly related to the measured SINR, therefore, the difference between scenario 1 and scenario 2 can be modelled by the fluctuation of SINR to show the variance.
3 Simulation Results and Analysis
According to the simulation assumptions in section 2, the simulation results can be shown in Figure 1-Figure8.
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Figure 1. The fluctuation of SINR for 1A under AWGN in Scenario 1
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Figure 2. The fluctuation of SINR for 1A under AWGN in Scenario 2
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Figure 3. The fluctuation of SINR for 1C under AWGN in Scenario 1
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Figure 4. The fluctuation of SINR for 1C under AWGN in Scenario 2
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Figure 5. The fluctuation of SINR for 1A under ETU70 in Scenario 1
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Figure 6. The fluctuation of SINR for 1A under ETU70 in Scenario 2
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Figure 7. The fluctuation of SINR for 1C under ETU70 in Scenario 1

[image: image9.emf]ETU70,1C,Interference:5dB,9 sampling

-16

-14

-12

-10

-8

-6

-4

-2

0

1 5 913172125293337414549535761656973778185899397

Observation Number During 10s

SINR

-13dB

-12dB

-11dB

-10dB

-9dB

-8dB

-7dB

-6dB

-5dB

-4dB

-3dB

-2dB

-1dB


Figure 8. The fluctuation of SINR for 1C under ETU70 in Scenario 2

According to these simulation figures, it can be seen that the fluctuations of SINR for both 1A and 1C are not obviously different between scenario 1 and scenario 2. The differences between them can be summarized in Table 2.
Table 2. The Comparisons between Scenario 1 and Scenario 2 for RLM
	Channel
	AWGN
	ETU70

	RLM performance
	For 1A
	For 1C
	For 1A
	For 1C

	Average Fluctuation of SINR in Scenario1
	0.33dB
	0.67dB
	0.34dB
	0.64dB

	Average Fluctuation of SINR in Scenario2
	0.34dB
	0.71dB
	0.35dB
	0.67dB


Based on Table 2, it can be concluded that the difference between the scenario 1 and scenario 2 is quite small. For example, the biggest variance of SINR in scenario 1 is 0.67dB, and the biggest variance of SINR in scenario 2 is 0.71dB. Thus, only 0.04dB difference exists between them. And this kind of little difference will give little impacts on the 1A and 1C curves. Therefore, we can give the following proposal:

Proposal 1: The RLM evaluation period can keep the same as 200ms and 100ms with restricted measurement when autonomous gap is configured.
4 Conclusion
In this contribution, we give the preliminary simulation results for the RLM performances for both scenario 1 and scenario 2.  Based on the simulation results and analysis, we obtain the conclusion that there is little difference and impacts on 1A and 1C curves between scenario 1 and scenario 2. Thus, the following proposal can be achieved:

Proposal 1: The RLM evaluation period can keep the same as 200ms and 100ms with restricted measurement when autonomous gap is configured.
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