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1. Introduction

In last RAN4 meeting, a way forward for NR RRM [1] was agreed and the agreements on link simulation works are stated as follows:

	· For the link studies include at least:

· RLM (in-sync and out-of-sync) Cell detection

· Beam identification

· Measurements for mobility and beam management from the core requirements point of view (e.g., number of samples, measuemrent period, measurement accuracy etc.)

· Basic SI reading (PBCH acquisition)

· Any additional link study if needed for SA specifically

· Discuss the link simulations methodology.

· Agree on simulation assumptions for link level studies.


This paper provides our further discussion on link level simulation assumptions for RLM in NR. 
2. Discussion on simulation assumptions for RLM
RAN4 shall study the following parameters of hypothetical NR-PDCCH transmission for OOS and IS respectively. The parameters in LTE can be reference for NR.
Table 1 RLM simulation parameters for out-of-sync
	Parameters
	Value

	DCI format
	FFS (e.g. XX bits with CRC for XX MHz)

	Channel bandwidth
	100MHz (for bands below 6GHz)
400MHz (for bands above 24GHz)

	Reference signals
	CSI-RS and NR-SSS

	Sub-subcarrier Spacing
	60KHz (for 100MHz bandwidth)
120KHz(for 400MHz bandwidth)

	Aggregation level (L)
	TBD; 400MHz( bandwidth >100MHz
TBD;  bandwidth (100MHz

	Number of OFDM symbols for NR-PDCCH
	TBD; 400MHz( bandwidth >100MHz

TBD;  bandwidth (100MHz

	Ratio of NR-PDCCH to RS EPRE
	4 dB; when single antenna port is used for reference signal transmission by the PCell or PSCell.

1 dB: when two or four antenna ports are used for reference signal transmission by the PCell or PSCell.
TBD: when more than four antenna ports are used for reference signal transmission by the PCell or PSCell.

	Ratio of NR-PCFICH to RS EPRE
	4 dB; when single antenna port is used for reference signal transmission by the PCell or PSCell.

1 dB: when two or four antenna ports are used for reference signal transmission by the PCell or PSCell.
TBD: when more than four antenna ports are used for reference signal transmission by the PCell or PSCell.

	Transmission power boosting
	0

	Transmit antennas
	1/2/4

	Receive antennas
	2/4

	Propagation conditions
	TDL-A/B/C/D

	Doppler Frequency
	10 and 300 for TDL-A/B/C/D

	CP length
	Normal CP

	Carrier frequency
	4GHz

	Ec/Iot
	-14:1:0(dB)


Table 2 RLM simulation parameters for in-sync
	Parameters
	Value

	DCI format
	FFS (e.g. XX bits with CRC for XX MHz)

	Channel bandwidth
	100MHz (for bands below 6GHz)

400MHz (for bands above 24GHz)

	Reference signals
	CSI-RS and NR-SSS

	Sub-subcarrier Spacing
	60KHz (for 100MHz bandwidth)

120KHz(for 400MHz bandwidth)

	Aggregation level (L)
	TBD

	Number of OFDM symbols for PDCCH
	TBD; 400MHz( bandwidth >100MHz

TBD;  bandwidth (100MHz

	Ratio of NR-PDCCH to RS EPRE
	0 dB; when single antenna port is used for reference signal transmission by the PCell or PSCell.

-3 dB; when two or four antenna ports are used for reference signal transmission by the PCell or PSCell.
TBD: when more than four antenna ports are used for reference signal transmission by the PCell or PSCell

	Ratio of NR-PCFICH to RS EPRE
	4 dB; when single antenna port is used for reference signal transmission by the PCell or PSCell.

1 dB: when two or four antenna ports are used for reference signal transmission by the PCell or PSCell.
TBD: when more than four antenna ports are used for reference signal transmission by the PCell or PSCell

	Transmission power boosting
	0

	Transmit antenna
	1/2/4

	Receive antennas
	2/4

	Propagation conditions
	TDL-A/B/C/D

	Doppler Frequency
	10 and 300 for TDL-A/B/C/D

	CP length
	Normal CP

	Carrier frequency
	4GHz

	Ec/Iot
	-14:1:0(dB)


Currently, something for RLM simulation is not decided. In LTE, the DCI format for out-of-sync is 1A and the DCI format for in-sync is 1C. In NR, the new DCI format for out-of-sync and in-sync may need to be defined, so, this parameter should be input by other group. 
One of the most important aspects is that reference signal which can be used for performing RLM is not determined by RAN1. The conclusion for reference signal used to perform RLM may be concluded in this meeting.

 Regarding the parameters of number of OFDM symbols for PDCCH, it needs to be determined by RAN1. The parameters of ratio of NR-PDCCH to RS EPRE and ratio of NR-PCFICH to RS EPRE in LTE can be reused or as a baseline in NR. Other parameters should be aligned with all companies. 

When the parameters in the table are determined, the RLM simulation work can be started.
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