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1. Introduction
In RAN4 #85, there was a proposal to introduce enhanced RLM tests for CEModeB but agreements could not be reached due to lack of proper analysis. In this contribution, we provide simulation results for MPDCCH demodulation performance to determine test configuration for enhanced RLMs test in CEModeB. 

2. MPDCCH demodulation performance
We ran simulation for MPDCCH demodulation performance based on the proposal in [1], which is replicated below for reference. Simulation was run only in ETU30 channel and three sets of MPDCCH parameters were evaluated. 
· Set 1: (24,256)
· Set 2: (16,128)
· Set 3: (16,64)
Table 1
MPDCCH simulation assumption for CE Mode B

	Parameter
	MPDCCH (CE Mode B)

	DCI format
	DCI Format 6-1B

	System Bandwidth
	10 MHz

	Channel model
	ETU30

	Antenna configuration
	2x1

	Number of information bits (incl. 16 bits CRC)
	18

	Antenna correlation
	Low

	MPDCCH configurations
	Set 1: (24,256)
Set 2: (16,128)
Set 3: (16,64)

	Starting OFDM symbols (CFI)
	2

	Frequency hopping
	OFF

	Number of PRB
	4 for Aggregation level = 4, 8, 16

2+4 for Aggregation level =24

	Transmission type configured to UE
	Distributed

	DMRS scrambling sequence initialization parameter for UE-SS
	PCID = 1

	Channel Estimation
	DMRS based

	UE residual frequency error
	50 Hz


For enhanced RLM, new set of MPDCCH transmission parameters are specified in 36.101 as shown in table 2. 
Table 2 M-PDCCH transmission parameters for event E1 and event E2 for UE category M1 with CE mode B

	Attribute
	Event E1
	Event E2

	DCI format
	6-1B
	6-1B

	Starting OFDM symbols
	2; Bandwidth >= 10MHz
3; 3MHz <= Bandwidth < 10MHz
4; Bandwidth = 1.4MHz
	2; Bandwidth >= 10MHz
3; 3MHz <= Bandwidth < 10MHz
4; Bandwidth = 1.4MHz

	Maximum M-PDCCH repetition level
	Rmax/[2] Note1
	Rmax/[8] Note1

	Aggregation level (ECCE)
	L’max-[1]Note2
	L’max-[2]Note2

	M-PDCCH Transmission type
	Distributed
	Distributed

	NOTE 1:
Rmax is determined by the configurable parameter mPDCCH-NumRepetition defined in 36.331 and Rmax ≥2 to trigger Event E1 and Rmax ≥ 8 to trigger Event E2.

NOTE 2:
L’max-1 and L’max-2 is derived from the configurable parameter numberPRB-Pairs defined in 36.331. L’max-1 is 16, 8 and 4, if numberPRB-Pairs is 6, 4 and 2, respectively. L’max-2 is the aggregation level one levels below L’max-1, and L’max-2 is 8, 4 and 2, if numberPRB-Pairs is 6, 4 and 2, respectively.


When MPDCCH configuration in terms of number MPDCCH PRBs and maximum repetition is given, UE can determine corresponding MPDCCH transmission parameter for event E1 and E2. Table 3 summarizes MPDCCH transmission parameters for 3 candidate sets and simulation results for early Qout and early Qin. 
Considering that enhanced RLM tests in CEModeA was specified with MPDCCH configuration (24, 8), set 2 and set 3 seem to be appropriate candidate for enhanced RLM tests in CEModeB. 
Proposal 1. Select set 2 or set 3 as MPDCCH configuration for enhanced RLM tests in CEModeB. 

Table 3. MPDCCH transmission parameters for enhanced RLM events
	(AL, R)
	Set 1
	Set 2
	Set 3

	MPDCCH configuration
	(24, 256)
	(16, 128)
	(16, 64)

	E1 MPDCCH parameters
	(16, 128)
	(8, 64)
	(8, 32)

	E2 MPDCCH parameters
	(8, 32)
	(4, 16)
	(4, 8)

	Early Qout level (dB)
	-16.5
	-14.5
	-12.8

	Early Qin level (dB)
	-11.0
	-7.0
	-4.3


3. SNR level in RLM tests
Figure 1 shows SNR variation for early out-of-synch test. In early out-of-synch test, UE is supposed to report event E1 within Qout_CatM1 evaluation period from point B. SNR2 and SNR3 are determined by adding/subtracting RLM SNR estimation margin from early Qout level. In enhanced RLM tests in CEModeA, +/-4.5dB is used as margin. In CEModeB test, which is to be defined at lower CINR level, we should consider larger margin. 
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Figure 1. SNR variation for early out-of-sync test
Proposal 2. Consider +/-7dB margin in determining SNR2 and SNR3 in early out-of-synch test. 

Figure 2 shows SNR variation for early in-synch test. In early in-synch test, UE is supposed to report event E2 within Qin_CatM1 evaluation period from point E. SNR4 and SNR5 are determined by adding/subtracting RLM SNR estimation margin from early Qin level. In enhanced RLM tests in CEModeA, +/-3.5dB is used as margin. In CEModeB test, which is to be defined at lower CINR level, we should consider larger margin. 

Proposal 3. Consider +/-5dB margin in determining SNR4 and SNR5 in early in-synch test. 
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Figure 2. SNR variation for early in-sync test
4. Conclusion
In this contribution, we provided simulation results for enhanced RLM tests and our proposal for test configurations. Our proposals are

Proposal 1. Select set 2 or set 3 as MPDCCH configuration for enhanced RLM tests in CEModeB. 

Proposal 2. Consider +/-7dB margin in determining SNR2 and SNR3 in early out-of-synch test. 

Proposal 3. Consider +/-5dB margin in determining SNR4 and SNR5 in early in-synch test. 
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