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1 Introduction
In RAN4#70bis meeting, assumptions for RLM for Low Cost MTC UE are agreed in [1]. In this paper, we provide link level simulation results for different PDCCH/PCFICH setup based on agreed simulation assumptions. In another companion paper [2], we discuss on how to setup the parameters for in-sync and out-of-sync. 
2 Link level results for in-sync performance for low cost MTC UE
The basic setup for in-sync performance is shown in Table 1. Link level simulation results are shown in Figure 1 ~ Figure 6. In the figure, the dot line is the PCFICH performance. In the legend, “x dB/y dB” stands for PDCCH_RA = x dB and PCFICH = y dB, where PDCCH_RA is the ratio of PDCCH RE energy to average RS RE energy and PCFICH is the ratio of PCFICH RE energy to average RS RE energy. The curved marked as “legacy” is the performance for legacy setup. The legacy setups are shown in Table 3. 
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Figure 1: PDCCH/PCFICH performance with in-sync setup under AWGN channel and single antenna port assumption
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Figure 2: PDCCH/PCFICH performance with in-sync setup under ETU30 channel and single antenna port assumption
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Figure 3: PDCCH/PCFICH performance with in-sync setup under ETU70 channel and and single antenna port assumption
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Figure 4: PDCCH/PCFICH performance with in-sync setup under AWGN channel and two antenna ports assumption
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Figure 5: PDCCH/PCFICH performance with in-sync setup under ETU30 channel and two antenna ports assumption
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Figure 6: PDCCH/PCFICH performance with in-sync setup under ETU70 channel and two antenna ports assumption
3 Link level results for Out-of-sync performance for low cost MTC UE
The basic setup for out-of-sync performance is shown in Table 2. Link level simulation results are shown in Figure 7 ~ Figure 12. In the figure, the dot line is the PCFICH performance. In the legend, “x dB” stands for PDCCH_RA = x dB and PCFICH = x dB, where PDCCH_RA is the ratio of PDCCH RE energy to average RS RE energy and PCFICH is the ratio of PCFICH RE energy to average RS RE energy. The curved marked as “legacy” is the performance for legacy setup. The legacy setups are as shown in Table 4.  
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Figure 7: PDCCH/PCFICH performance with Out-of-sync setup under AWGN channel and one antenna port assumption
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Figure 8: PDCCH/PCFICH performance with Out-of-sync setup under ETU30 channel and one antenna port assumption
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Figure 9: PDCCH/PCFICH performance with Out-of-sync setup under ETU70 channel and one antenna port assumption
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Figure 10: PDCCH/PCFICH performance with Out-of-sync setup under AWGN channel and two antenna ports assumption
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Figure 11: PDCCH/PCFICH performance with Out-of-sync setup under ETU30 channel and two antenna ports assumption
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Figure 12: PDCCH/PCFICH performance with Out-of-sync setup under ETU70 channel and two antenna ports assumption
4 Conclusion

In this paper, link level simulation results for RLM are provided. We hope the group can consider the results into the discussion of RLM setup for Low cost MTC. 
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Appendix

The link simulations assumptions for OOS and IS are shown in table 1 and table 2 respectively, as agreed in [1]. 
Table 1: PDCCH/PCFICH transmission parameters for in-sync
	Attribute
	Value

	DCI format
	1C

	Bandwidth
	10 MHz

	Antenna configuration: 2 cases
	1x1 and 2x1

	Antenna correlation
	Low

	Channel model
	AWGN, ETU30 and ETU70

	Aggregation level (CCE)
	4, 8

	Control channel space
	2 symbols

	Ratio of PDCCH/PCFICH RE energy to average RS RE energy
	(0 dB, 3 dB) for (1x1) antenna configuration

(-3 dB, 0 dB) for (2x1) antenna configuration

	DRX
	OFF

	L1 evaluation period: 2 cases
	100 ms, 200 ms

	Note 1:
DCI format 1C is defined in clause 5.3.3.1.4 in TS 36.212.

Note 2:
A hypothetical PCFICH transmission corresponding to the number of control symbols shall be assumed.


Table 2: PDCCH/PCFICH transmission parameters for out-of-sync
	Attribute
	Value

	DCI format
	1A

	Bandwidth
	10 MHz

	Antenna configuration: 2 cases
	1x1 and 2x1

	Antenna correlation
	Low

	Channel model
	AWGN, ETU30 and ETU70

	Aggregation level (CCE)
	8

	Control channel space
	2 symbols

	Ratio of PDCCH/PCFICH RE energy to average RS RE energy
	(1 dB, 4 dB) for (1x1) antenna configuration
(1 dB, 4 dB) for (2x1) antenna configuration

	DRX
	OFF

	L1 evaluation period: 2 cases
	200 ms, 400 ms

	Note 1:
DCI format 1A is defined in clause 5.3.3.1.3 in TS 36.212.

Note 2:
A hypothetical PCFICH transmission corresponding to the number of control symbols shall be assumed.


Table 3: PDCCH/PCFICH transmission parameters for out-of-sync (legacy)
	Attribute
	Value

	DCI format
	1A

	Number of control OFDM symbols


	2; Bandwidth ( 10 MHz

3; 3 MHz ( Bandwidth ( 10 MHz

4; Bandwidth = 1.4 MHz

	Aggregation level (CCE)
	4; Bandwidth = 1.4 MHz

8; Bandwidth ( 3 MHz

	Ratio of PDCCH RE energy to average RS RE energy
	4 dB; when single antenna port is used for cell-specific reference signal transmission by the PCell.
1 dB: when two or four antenna ports are used for cell-specific reference signal transmission by the PCell.

	Ratio of PCFICH RE energy to average RS RE energy
	4 dB; when single antenna port is used for cell-specific reference signal transmission by the PCell.
1 dB: when two or four antenna ports are used for cell-specific reference signal transmission by the PCell.

	Note 1:
DCI format 1A is defined in clause 5.3.3.1.3 in TS 36.212 [21].

Note 2:
A hypothetical PCFICH transmission corresponding to the number of control symbols shall be assumed.


Table 4: PDCCH/PCFICH transmission parameters for in-sync (legacy)
	Attribute
	Value

	DCI format
	1C

	Number of control OFDM symbols
	2; Bandwidth ( 10 MHz

3; 3 MHz ( Bandwidth ( 10 MHz

4; Bandwidth = 1.4 MHz

	Aggregation level (CCE)
	4

	Ratio of PDCCH RE energy to average RS RE energy
	0 dB; when single antenna port is used for cell-specific reference signal transmission by the PCell.

-3 dB; when two or four antenna ports are used for cell-specific reference signal transmission by the PCell.

	Ratio of PCFICH RE energy to average RS RE energy
	4 dB; when single antenna port is used for cell-specific reference signal transmission by the PCell.
1 dB: when two or four antenna ports are used for cell-specific reference signal transmission by the PCell.

	Note 1:
DCI format 1C is defined in clause 5.3.3.1.4 in TS 36.212 [21].

Note 2:
A hypothetical PCFICH transmission corresponding to the number of control symbols shall be assumed.
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