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1
Introduction
This contribution is a re-submission of R4-110762 in RAN4#58. The RLM simulation results for single cell environment are added from the original contribution.

In RAN4 #57AH, simulation assumptions for e-ICIC RLM were agreed [1]. This contribution provides simulation results based on the agreed simulation parameters.
2
Simulation assumptions
Table 1 shows the simulation scenarios for RLM simulations:
Table 1 Simulation scenarios

	Scenario
	Description
	ABS pattern
	CFI
	Channel model
	Verification point

	RLM1-1
	2x2 8CCE DCI1A 10MHz SFBC
	Normal ABS
	2
	AWGN
	10%

	RLM1-2
	2x2 8CCE DCI1A 10MHz SFBC
	Normal ABS
	3
	AWGN
	10%

	RLM1-3
	2x2 8CCE DCI1A 10MHz SFBC
	MBSFN ABS
	2
	AWGN
	10%

	RLM1-4
	2x2 8CCE DCI1A 10MHz SFBC
	MBSFN ABS
	3
	AWGN
	10%

	RLM2-1
	2x2 4CCE DCI1C 10MHz SFBC
	Normal ABS
	2
	AWGN
	2%

	RLM2-2
	2x2 4CCE DCI1C 10MHz SFBC
	Normal ABS
	3
	AWGN
	2%

	RLM2-3
	2x2 4CCE DCI1C 10MHz SFBC
	MBSFN ABS
	2
	AWGN
	2%

	RLM2-4
	2x2 4CCE DCI1C 10MHz SFBC
	MBSFN ABS
	3
	AWGN
	2%

	RLM3-1
	2x2 8CCE DCI1A 10MHz SFBC
	Normal ABS
	2
	ETU 70 Hz
	10%

	RLM3-2
	2x2 8CCE DCI1A 10MHz SFBC
	Normal ABS
	3
	ETU 70 Hz
	10%

	RLM3-3
	2x2 8CCE DCI1A 10MHz SFBC
	MBSFN ABS
	2
	ETU 70 Hz
	10%

	RLM3-4
	2x2 8CCE DCI1A 10MHz SFBC
	MBSFN ABS
	3
	ETU 70 Hz
	10%

	RLM4-1
	2x2 4CCE DCI1C 10MHz SFBC
	Normal ABS
	2
	ETU 70 Hz
	2%

	RLM4-2
	2x2 4CCE DCI1C 10MHz SFBC
	Normal ABS
	3
	ETU 70 Hz
	2%

	RLM4-3
	2x2 4CCE DCI1C 10MHz SFBC
	MBSFN ABS
	2
	ETU 70 Hz
	2%

	RLM4-4
	2x2 4CCE DCI1C 10MHz SFBC
	MBSFN ABS
	3
	ETU 70 Hz
	2%


Other simulation parameters are shown in [1]

3
Simulation results
Figures 1-4 present PDCCH BLER performance for out-of sync scenario (RLM1, 3) and in-sync scenario (RLM2, 4), respectively. The channel models in these simulations are AWGN and ETU 70 Hz. The numerical data is captured in the following spreadsheet:
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(a) Neighbor cell SNR: 0 dB
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(b) Neighbor cell SNR: 5 dB
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(c) Neighbor cell SNR: 10 dB
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(d) Single cell
Figure 1: AWGN, out-of-sync scenario (RLM1)
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(a) Neighbor cell SNR: 0 dB
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(b) Neighbor cell SNR: 5 dB
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(c) Neighbor cell SNR: 10 dB
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(d) Single cell
Figure 2: AWGN, in-sync scenario (RLM2)
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(a) Neighbor cell SNR: 0 dB
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(b) Neighbor cell SNR: 5 dB
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(c) Neighbor cell SNR: 10 dB
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(d) Single cell
Figure 3: ETU70, out-of-sync scenario (RLM3)
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(a) Neighbor cell SNR: 0 dB
[image: image15.emf]10

-3

10

-2

10

-1

10

0

-14 -12 -10 -8 -6 -4 -2 0

BLER

SNR (dB)

RLM4-1

RLM4-2

RLM4-3

RLM4-4


(b) Neighbor cell SNR: 5 dB
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(c) Neighbor cell SNR: 10 dB
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(d) Single cell
Figure 4: ETU70, in-sync scenario (RLM4)

4
Conclusions

In this contribution, we provided simulation results for e-ICIC RLM. 
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Scenario definition

		Scenario		Description		ABS pattern		CFI		Channel model		Verification point

		RLM1-1		2x2 8CCE DCI1A 10MHz SFBC		Normal ABS		2		AWGN		10%

		RLM1-2		2x2 8CCE DCI1A 10MHz SFBC		Normal ABS		3		AWGN		10%

		RLM1-3		2x2 8CCE DCI1A 10MHz SFBC		MBSFN ABS		2		AWGN		10%

		RLM1-4		2x2 8CCE DCI1A 10MHz SFBC		MBSFN ABS		3		AWGN		10%

		RLM2-1		2x2 4CCE DCI1C 10MHz SFBC		Normal ABS		2		AWGN		2%

		RLM2-2		2x2 4CCE DCI1C 10MHz SFBC		Normal ABS		3		AWGN		2%

		RLM2-3		2x2 4CCE DCI1C 10MHz SFBC		MBSFN ABS		2		AWGN		2%

		RLM2-4		2x2 4CCE DCI1C 10MHz SFBC		MBSFN ABS		3		AWGN		2%

		RLM3-1		2x2 8CCE DCI1A 10MHz SFBC		Normal ABS		2		ETU 70 Hz		10%

		RLM3-2		2x2 8CCE DCI1A 10MHz SFBC		Normal ABS		3		ETU 70 Hz		10%

		RLM3-3		2x2 8CCE DCI1A 10MHz SFBC		MBSFN ABS		2		ETU 70 Hz		10%

		RLM3-4		2x2 8CCE DCI1A 10MHz SFBC		MBSFN ABS		3		ETU 70 Hz		10%

		RLM4-1		2x2 4CCE DCI1C 10MHz SFBC		Normal ABS		2		ETU 70 Hz		2%

		RLM4-2		2x2 4CCE DCI1C 10MHz SFBC		Normal ABS		3		ETU 70 Hz		2%

		RLM4-3		2x2 4CCE DCI1C 10MHz SFBC		MBSFN ABS		2		ETU 70 Hz		2%

		RLM4-4		2x2 4CCE DCI1C 10MHz SFBC		MBSFN ABS		3		ETU 70 Hz		2%





Single cell

		Scenario		Alcatel-Lucent		CATT		Huawei, Hii		NTT DOCOMO		Renesas		Qualcomm

		RLM1-1								-11.1		-11.26		-10.5

		RLM1-2								-11.5		-11.58		-10.7

		RLM1-3								-11.1		-11.22		-10.5

		RLM1-4								-11.5		-11.58		-10.7

		RLM2-1								-7		-6.9		-6.3

		RLM2-2								-7		-6.89		-6.3

		RLM2-3								-7		-6.88		-6.3

		RLM2-4								-7		-6.89		-6.3

		RLM3-1								-9.8		-10.13		-10

		RLM3-2								-10.1		-10.49		-10.2

		RLM3-3								-9.8		-10.13		-10

		RLM3-4								-10.1		-10.53		-10.2

		RLM4-1								-5.4		-5.47		-5.8

		RLM4-2								-5.4		-5.53		-5.8

		RLM4-3								-5.4		-5.5		-5.8

		RLM4-4								-5.4		-5.53		-5.8





Single cell
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Intf = 0 dB 

		Scenario		Alcatel-Lucent		CATT		Huawei, Hii		NTT DOCOMO		Renesas		Qualcomm

		RLM1-1				-10.6		-11.1		-9.3		-10.42		-9.8

		RLM1-2				-10.9		-11.2		-11.2		-11.36		-10.3

		RLM1-3				-12.3		-12.3		-10.5		-10.87		-9.4

		RLM1-4				-12.5		-12.3		-11.2		-11.2		-9.5

		RLM2-1				-6.4		-6.4		-6.1		-6.53		-5.9

		RLM2-2				-6.1		-6.4		-6.4		-6.68		-6

		RLM2-3				-7.2		-7.2		-6.8		-6.7		-5.5

		RLM2-4				-7.2		-7.3		-6.8		-6.69		-5.5

		RLM3-1				-7.1		-10		-9.2		-9.44		-9

		RLM3-2				-7.7		-10		-9.8		-10.31		-9.6

		RLM3-3				-7.5		-10.5		-9.3		-9.73		-8.2

		RLM3-4				-7.9		-10.6		-9.7		-10.07		-8.4

		RLM4-1				-3.2		-5.4		-4.8		-5.11		-4.7

		RLM4-2				-3.7		-5.4		-5.1		-5.34		-5

		RLM4-3				-4		-6		-5.1		-5.18		-4.2

		RLM4-4				-4		-6		-5.1		-5.27		-4.2
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Intf = 5 dB

		Scenario		Alcatel-Lucent		CATT		Huawei, Hii		NTT DOCOMO		Renesas		Qualcomm

		RLM1-1				-9.2		-9.1		-7		-8.84		-8.6

		RLM1-2				-9.8		-9.3		-10.6		-10.91		-9.6

		RLM1-3				-11.9		-12.1		-9.1		-10.28		-9.4

		RLM1-4				-12.1		-12.1		-10.7		-10.57		-9.5

		RLM2-1				-4.9		-5.1		-4.5		-5.58		-4.9

		RLM2-2				-4.4		-5.1		-5.4		-6.21		-5.2

		RLM2-3				-7.2		-7.1		-6.4		-6.23		-5.5

		RLM2-4				-7.2		-7.2		-6.6		-6.3		-5.5

		RLM3-1				-6.1		-8.7		-8.1		-8.18		-7.7

		RLM3-2				-7		-9.1		-9.5		-9.85		-8.8

		RLM3-3				-6.7		-10.1		-8.6		-9		-7.6

		RLM3-4				-6.9		-10.2		-9.1		-9.27		-7.7

		RLM4-1				-2.2		-4.6		-3.8		-4.32		-3.6

		RLM4-2				-3		-4.7		-4.4		-4.75		-4.2

		RLM4-3				-3.1		-5.6		-4.7		-4.65		-3.7

		RLM4-4				-3.1		-5.8		-4.7		-4.74		-3.7





Intf = 5 dB

		



Alcatel-Lucent

CATT

Huawei, Hii

NTT DOCOMO

Renesas

Qualcomm



Intf = 10 dB

		Scenario		Alcatel-Lucent		CATT		Huawei, Hii		NTT DOCOMO		Renesas		Qualcomm

		RLM1-1				-6.4		-5.8		-3.7		-5.56		-6

		RLM1-2				-7.5		-6.1		-8.9		-9.8		-7.9

		RLM1-3				-11.1		-11.3		-7		-8.99		-9.3

		RLM1-4				-11.2		-11.4		-9.5		-9.25		-9.5

		RLM2-1				-1.7		-2.4		-1.7		-2.96		-2.5

		RLM2-2				-1.65		-2.4		-3.1		-4.91		-3.4

		RLM2-3				-7		-7		-5.2		-5.3		-5.4

		RLM2-4				-7		-7		-5.8		-5.38		-5.35

		RLM3-1				-4.3		-6.1		-5.9		-5.73		-5.1

		RLM3-2				-5.7		-6.9		-8.4		-8.78		-7.4

		RLM3-3				-5		-9.2		-7.2		-7.51		-6.5

		RLM3-4				-5.2		-9.3		-7.8		-7.85		-6.6

		RLM4-1				0.6		-2.6		-1.6		-2.19		-1.4

		RLM4-2				-1.3		-2.9		-2.7		-3.61		-2.5

		RLM4-3				-1.8		-5.1		-3.7		-3.62		-2.8

		RLM4-4				-1.6		-5.1		-3.7		-3.64		-2.7
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