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1. Introduction

In the last meeting, RLM requirements for NR were discussed and a WF was agreed [1]. This contribution provides simulation results of the PDCCH performance for RLM and provides discussion of the hypothetical PDCCH parameters.
2. Discussion 
2.1 Simulation results

Simulation is based on the agreed simulation assumptions [2]. DCI format 1-0 is in use for both out-of sync evaluation and in-sync evaluation. Table 1 is the simulation results for out-of-sync evaluation with AL=8 and BLER=10%. Table 2 is simulation results for in-sync evaluation with AL=4 and BLER=2%.
Table 1 simulation results for out-of-sync evaluation
	
	
	AWGN
	EPA; 3km/h
	EPA; 42km/h
	ETU; 42km/h

	SCS=15KHz
	24PRB
	-9
	-6.5
	-6.5
	-7

	
	48PRB
	-8.8
	-5.9
	-5.8
	-6.8

	
	96PRB
	-8.8
	-6.5
	-6.4
	-6.9

	SCS=30KHz
	24PRB
	-8.9
	-6.5
	-6.6
	-6.7

	
	48PRB
	-8.8
	-7
	-7.1
	-6.9

	
	96PRB
	-8.8
	-6.9
	-7
	-6.8


Table 2 simulation results for in-sync evaluation
	
	
	AWGN
	EPA; 3km/h
	EPA; 42km/h
	ETU; 42km/h

	SCS = 15KHz
	24PRB
	-5.1
	-1.6
	-1.6
	-1.8

	
	48PRB
	-5.2
	-1.1
	-1.2
	-1.7

	
	96PRB
	-4.9
	-1.7
	-1.6
	-2.2

	SCS = 30KHz
	24PRB
	-5.1
	-1.8
	-1.8
	-2.1

	
	48PRB
	-4.9
	-2.5
	-2.5
	-2.7

	
	96PRB
	-4.9
	-2.4
	-2.4
	-2.4


According to the simulation results, SNR level for 10% BLER with CCE 8 and SNR level for 2% BLER with CCE4 are:
Table 3 SNR level for out-of-sync and in-sync
	
	
	AWGN
	EPA; 3km/h
	EPA; 42km/h
	ETU; 42km/h

	SCS = 15KHz
	Out-of-sync (10% BLER, AL=8)
	-8.87 
	-6.30 
	-6.23 
	-6.90 

	
	In-sync (2% BLER, AL=4 )
	-5.07 
	-1.47 
	-1.47 
	-1.90 

	SCS = 30KHz
	Out-of-sync (10% BLER, AL=8)
	-8.83 
	-6.80 
	-6.90 
	-6.80 

	
	In-sync (2% BLER, AL=4 )
	-4.97 
	-2.23 
	-2.23 
	-2.40 


One issue, as discussed in the last meeting, is that the required SNR of NR is worse than that of LTE for out-of-sync evaluation (In LTE, the required SNR at 10% BLER is -11.5dB at ETU 70Hz with 8CCE) . Whether or not the Qout level of NR shall be comparable with that of LTE needs discussion. On one hand, from operator point of view, it is preferred to reuse the existing base station locations for NR deployments to reduce deployment cost. And 4RX, HPUE are introduced to reduce the coverage gap between NR band (eg, 3.5GHz) and LTE band. On the other hand, in LTE, it is common to configure higher aggregation level or configure power boosting on PDCCH resources for the UE when its radio link condition is not good (eg, at cell edge). In NR, the similar configuration will be in use. So it is proposed to consider AL=16 and/or power boosting on PDCCH data and DMRS REs for the out-of-sync evaluation.

Proposal 1: it is proposed to consider power boosting on PDCCH REs and/or AL=16 for the out-of-sync evaluation.
3. Conclusion
This contribution provides simulation results on RLM evaluation and the observations and proposals are:
Observation 1: According to the simulation results, SNR level for 10% BLER with CCE 8 and SNR level for 2% BLER with CCE4 are:

Table SNR level for out-of-sync and in-sync
	
	
	AWGN
	EPA; 3km/h
	EPA; 42km/h
	ETU; 42km/h

	SCS = 15KHz
	Out-of-sync (10% BLER, AL=8)
	-8.87 
	-6.30 
	-6.23 
	-6.90 

	
	In-sync (2% BLER, AL=4 )
	-5.07 
	-1.47 
	-1.47 
	-1.90 

	SCS = 30KHz
	Out-of-sync (10% BLER, AL=8)
	-8.83 
	-6.80 
	-6.90 
	-6.80 

	
	In-sync (2% BLER, AL=4 )
	-4.97 
	-2.23 
	-2.23 
	-2.40 


Proposal 1: it is proposed to consider AL=16 and/or power boosting on PDCCH REs for the out-of-sync evaluation.
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