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1 Introduction

In RAN4 #65 meeting, the FeICIC core requirement in RRM aspects were agreed in [1-2], including cell identification and radio link monitoring aspects. Besides, some papers also gave some initial analysis on the RSRP/RSRQ accuracy measurement in FeICIC [3-5]. According to [3], the [-9.46]dB side condition of the CRS Es/Iot on non-MBSFN ABS had been agreed in the online discussion. Therefore, nearly all the core part and performance part of FeICIC had been discussed and most of the important requirements had been agreed. According to the initial FeICIC work plan in [6], it is reasonable to have some further discussion and make a decision on the RRM test case list of FeICIC in this RAN4 meeting.
Based on our previous preliminary consideration in [7], in this paper, we continue to provide the list of the test cases to verify the RRM requirements of FeICIC. The difference is that, we only focus on the Phase I RRM test case list, i.e., the test cases for cell identification and radio link monitoring. The proposed tests in this contribution are all related to non-MBSFN ABS. For the MBSFN ABS, due to the limited RAN4 meeting, heavy work load and large number of test cases for eICIC/FeICIC, we can have the further discussion on how to introduce the related MBSFN ABS test cases in FeICIC if the some operators have important and special cases need to be tested. The Phase II RRM test case list for RSRP/RSRQ measurement accuracy can be discussed when the RSRP/RSRQ requirements were agreed in RAN4. In next RAN4 meeting, it is suggested that RAN4 group make a decision on the Phase II RRM test case list of FeICIC. Furthermore, the MBSFN ABS test case of FeICIC can be considered as the Phase III test cases.
2 FeICIC Test Case Scenario List
In Rel-10, we had the similar discussion in [4] for eICIC WI. The main differences between eICIC and FeICIC are 
1. The Es/Iot side condition and number of aggressor cells;

2. The UE is provided with CRS assistance information via higher layer in FeICIC.

In cell identification aspect, three cells shall be considered in the test case. The cell needs detecting shall be the victim cell with -4dB Es/Noc setting, which shall be also one of the neighbouring cell. The strongest cell shall be considered as the serving cell with 4dB Es/Noc setting, which is also the strongest aggressor cell in test. The second aggressor cell shall be considered as the neighbouring cell with 2dB Es/Noc setting. Moreover, since the cell identification including the detecting time and one RSRP/RSRQ measurement period time, therefore, the ABS pattern shall be also considered. It is reasonable and simple to choose that both of the first and the second strongest aggressor cells are configured with the same ABS patterns. Besides, the CRS assistance information shall be valid during the whole test time.
In radio link monitoring aspect, we shall also consider three cells in the corresponding test case. Different from the cell identification, the serving cell shall be the victim cell in RLM. And the two strongest aggressor cells shall be the neighbouring cell with 4dB Es/Noc and 2dB Es/Noc setting, respectively. Furthermore, for the ABS pattern configurations, it is also suggested that both of the neighbouring cell use the same ABS pattern.
Table 1 shows the Phase I RRM test cases of FeICIC.
Table 1  Phase I FeICIC RRM test cases
	No
	Feature/requirements
	Type of Test
	No of tests
	Basic test configuration
	Comments

	1
	E-UTRAN intra-frequency measurements under time domain measurement resource restriction with CRS assistance information
(section 8.1.2.8.3) – Cell identification
	FDD: Event triggered reporting measurement report in non-MBSFN ABS (cell identification) 
	1
	Number of cells = 3.

Cell 1 = serving/aggressor cell 1
Cell 2 = neighbour/ aggressor cell 2
Cell 3 = measured cell.

Cell BW = 10 MHz (all cells)

Synchronous cells; 
Timing offset between Cell 1 and Cell 3 = 3(s;

Timing offset between Cell 2 and Cell 3 = 3(s;

Timing offset between Cell 1 and Cell 2 = 0(s;

Non-DRX.
Cell 1 SNR (Es/Noc) = 4dB
Cell 2 SNR (Es/Noc) = 2dB
Measured cell SCH Es/Iot = -11.07 dB
Colliding CRS between Cell1 and Cell 3: PCIcell1 mod6 = PCIcell3 mod6
Non-colliding CRS between Cell 2 and Cell 3: PCIcell2 mod6 != PCIcell3 mod6
ABS pattern of Cell 1 = [10000000]

Cell1 measurement pattern =: [01000000]

Cell3 measurement pattern =: [10000000]
ABS pattern of Cell 2 = [10000000]

The UE is provided with the CRS assistance information via higher layers, which is valid during the test time.
A3 event to verify. 

Test times: T1 and T2.
Propagation: ETU30. 
	Serving cell is also used as one aggressor cell to reduce test complexity. Moreover, both Cell 1 and Cell 2 use ABS, and same ABS pattern shall be assumed for Cell 1 and Cell 2.
UE also has to measure on cell1 to report event A3.

Serving and neighbour cell patterns are shifted by 1 subframe.

Blanking rate of TDM pattern = 1/8

Proposed section:

A.8.1.8 E-UTRAN FDD-FDD Intra-frequency Event-Triggered Reporting under Time Domain Measurement Resource Restriction with CRS assistance information by Non-MBSFN ABS 


	2
	E-UTRAN intra-frequency measurements under time domain measurement resource restriction with CRS assistance information

(section 8.1.2.8.4) – Cell identification
	TDD: Event triggered reporting measurement report in non-MBSFN ABS (cell identification) 
	1
	Number of cells = 3.

Cell 1 = serving/aggressor cell 1

Cell 2 = neighbour/ aggressor cell 2
Cell 3 = measured cell.

Cell BW = 10 MHz (all cells)
Synchronous cells; 
Timing offset between Cell 1 and Cell 3 = 3(s;

Timing offset between Cell 2 and Cell 3 = 3(s;

Timing offset between Cell 1 and Cell 2 = 0(s;

Non-DRX.

Cell 1 SNR (Es/Noc) = 4dB
Cell 2 SNR (Es/Noc) = 2dB
Measured cell SCH Es/Iot = -11.07 dB
Colliding CRS between Cell1 and Cell 3: PCIcell1 mod6 = PCIcell3 mod6
Non-colliding CRS between Cell 2 and Cell 3: PCIcell2 mod6 != PCIcell3 mod6
ABS pattern of Cell 1 = [0000000001]

Cell1 measurement pattern =: [1000000000]

Cell3 measurement pattern =: [0000000001]
ABS pattern of Cell 2 = [0000000001]

The UE is provided with the CRS assistance information via higher layers, which is valid during the test time.
A3 event to verify. 

UL-DL configuration = 1.

Special subframe config = 6.

Test times: T1 and T2.
Propagation: ETU30. 
	Serving cell is also used as one aggressor cell to reduce test complexity. Moreover, both Cell 1 and Cell 2 use ABS, and same ABS pattern shall be assumed for Cell 1 and Cell 2.
UE also has to measure on cell1 to report event A3.

Serving and neighbour cell patterns are shifted by 1 subframe.

Blanking rate of TDM pattern = 1/10

Proposed section:

A.8.2.6 E-UTRAN TDD-TDD Intra-frequency Event-Triggered Reporting under Time Domain Measurement Resource Restriction with CRS assistance information by Non-MBSFN ABS

	3
	Radio link monitoring – Out of sync with CRS assistance information
	FDD: out of sync detection in non-MBSFN ABS (FeICIC)
	1
	Number of cells = 3.

Cell1 = serving cell.

Cell2 = aggressor cell 1.
Cell3 = aggressor cell 2.
Cell BW = 10 MHz (all cells)

Antenna configuration = 2x2
Synchronous cells; 
Timing offset between Cell 1 and Cell 2 = 3(s;

Timing offset between Cell 1 and Cell 3 = 3(s;

Timing offset between Cell 2 and Cell 3 = 0(s;

Non-DRX.
Cell 2 SNR (Es/Noc) = 4dB
Cell 3 SNR (Es/Noc) = 2dB
Colliding CRS between Cell1 and Cell 2: PCIcell1 mod3 = PCIcell2 mod3
Non-colliding CRS between Cell 1 and Cell 3: PCIcell1 mod3 != PCIcell3 mod3
ABS pattern of Cell 2=: [10000000]
ABS pattern of Cell 3=: [10000000]
RLM measurement pattern =: [10000000]
Control OFDM symbols = 2
The UE is provided with the CRS assistance information via higher layers, which is valid during the test time.
Test times: T1, T2 and T3 (same as in A.7.3.9).
Propagation: ETU30.
	Blanking rate of TDM pattern = 1/8

Proposed section:

A.7.3.17 E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement Resource Restriction with CRS assistance information by Non-MBSFN ABS 

	4
	Radio link monitoring – Out of sync with CRS assistance information
	TDD: out of sync detection in non-MBSFN ABS (FeICIC)
	1
	Number of cells = 3.

Cell1 = serving cell.

Cell2 = aggressor cell 1.
Cell3 = aggressor cell 2.
Cell BW = 10 MHz (all cells)

Antenna configuration = 2x2
Synchronous cells; 
Timing offset between Cell 1 and Cell 2 = 3(s;

Timing offset between Cell 1 and Cell 3 = 3(s;

Timing offset between Cell 2 and Cell 3 = 0(s;

Non-DRX.
Cell 2 SNR (Es/Noc) = 4dB
Cell 3 SNR (Es/Noc) = 2dB
Colliding CRS between Cell1 and Cell 2: PCIcell1 mod3 = PCIcell2 mod3
Non-colliding CRS between Cell 1 and Cell 3: PCIcell1 mod3 != PCIcell3 mod3
ABS pattern of Cell 2=: [1000000000]
ABS pattern of Cell 3=: [1000000000]
RLM measurement pattern =: [1000000000]
Control OFDM symbols = 2
UL-DL configuration = 1.

Special subframe config = 6.
The UE is provided with the CRS assistance information via higher layers, which is valid during the test time.
Test times: T1, T2 and T3 (same as in A.7.3.10).
Propagation: ETU30.
	Blanking rate of TDM pattern = 1/10

Proposed section:

A.7.3.18 E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement Resource Restriction with CRS assistance information by Non-MBSFN ABS

	5
	Radio link monitoring – In sync with CRS assistance information
	FDD: In sync detection in non-MBSFN ABS (FeICIC)
	1
	Number of cells = 3.

Cell1 = serving cell.

Cell2 = aggressor cell 1.
Cell3 = aggressor cell 2.
Cell BW = 10 MHz (all cells)

Antenna configuration = 2x2
Synchronous cells; 
Timing offset between Cell 1 and Cell 2 = 3(s;

Timing offset between Cell 1 and Cell 3 = 3(s;

Timing offset between Cell 2 and Cell 3 = 0(s;

Non-DRX.
Cell 2 SNR (Es/Noc) = 4dB
Cell 3 SNR (Es/Noc) = 2dB
Colliding CRS between Cell1 and Cell 2: PCIcell1 mod3 = PCIcell2 mod3
Non-colliding CRS between Cell 1 and Cell 3: PCIcell1 mod3 != PCIcell3 mod3
ABS pattern of Cell 2=: [10000000]
ABS pattern of Cell 3=: [10000000]
RLM measurement pattern =: [10000000]
Control OFDM symbols = 2
The UE is provided with the CRS assistance information via higher layers, which is valid during the test time.
Test times: T1, T2, T3, T4 and T5 (same as in A.7.3.11).
Propagation: ETU30.
	
 Blanking rate of TDM pattern = 1/8

Proposed section:

A.7.3.19 E-UTRAN FDD Radio Link Monitoring Test for In-sync under Time Domain Measurement Resource Restriction with CRS assistance information by Non-MBSFN ABS


	6
	Radio link monitoring – In sync with CRS assistance information
	TDD: In sync detection in non-MBSFN ABS (FeICIC)
	1
	Number of cells = 3.

Cell1 = serving cell.

Cell2 = aggressor cell 1.
Cell3 = aggressor cell 2.
Cell BW = 10 MHz (all cells)

Antenna configuration = 2x2
Synchronous cells; 
Timing offset between Cell 1 and Cell 2 = 3(s;

Timing offset between Cell 1 and Cell 3 = 3(s;

Timing offset between Cell 2 and Cell 3 = 0(s;

Non-DRX.
Cell 2 SNR (Es/Noc) = 4dB
Cell 3 SNR (Es/Noc) = 2dB
Colliding CRS between Cell1 and Cell 2: PCIcell1 mod3 = PCIcell2 mod3
Non-colliding CRS between Cell 1 and Cell 3: PCIcell1 mod3 != PCIcell3 mod3
ABS pattern of Cell 2=: [1000000000]
ABS pattern of Cell 3=: [1000000000]
RLM measurement pattern =: [1000000000]
Control OFDM symbols = 2
UL-DL configuration = 1.

Special subframe config = 6.
The UE is provided with the CRS assistance information via higher layers, which is valid during the test time.
Test times: T1, T2, T3, T4 and T5 (same as in A.7.3.12).
Propagation: ETU30.
	
Blanking rate of TDM pattern = 1/10
Proposed section:

A.7.3.20 E-UTRAN TDD Radio Link Monitoring Test for In-sync under Time Domain Measurement Resource Restriction with CRS assistance information by Non-MBSFN ABS


	Note: The tests case list for Phase II and Phase III in FeICIC will be provided in RAN4 #67 meeting.


3 Time Plan for FeICIC RRM Tests
In terms of time plan for the tests, we suggest to complete each phase in two RAN4 meeting cycles. The proposed timeline is given below:

· The Phase I RRM test case list of FeICIC 
· Agreed in RAN4 #66 meeting
· Completion of Phase I FeICIC RRM tests

· 2 RAN4 meeting cycles

· RAN4 #66bis (April. 2013) 
· Initial phase test drafts and alignment

· RAN4 #67 (May 2013) RAN4 #67 meeting
· Final CRs agreed for TS 36.133 

4 Conclusion

In this contribution, we give the further consideration on the Phase I RRM test cases list of FeICIC to verify the core requirements for release 11 FeICIC RRM requirements including cell identification and RLM. It is expected that this document can be the guidance for the RAN4 RRM test cases works for FeICIC. 
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