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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In SSB-based RLM test cases, SNR settings highly depend on the PDCCH performance of RMSI CORESET. Based on the simulation assumption [1], we provide NR PDCCH simulation results.
2	Discussion
Table 1 summarizes the required SNR to achieve 10% and 2% for OOS and INS, respectively.
Table 1: Required SNR (unit: dB)
	
	Case 1
	Case 2
	Case  3
	Case 4

	2x4, OOS
	-11.4
	-11.6
	-10.8
	-10.7

	2x2, OOS
	-7.7
	-9.2
	-8.1
	-8.0

	2x4, INS
	-4.5
	-4.5
	-3.9
	-3.9

	2x2, INS
	0.0
	-0.5
	0.0
	0.0



In Figure 1-4, the PDCCH curves are also provided.
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 Fig. 1: PDCCH performance for Case 1               Fig. 2: PDCCH performance for Case 2
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                 Fig. 3: PDCCH performance for Case 3                      Fig. 4: PDCCH performance for Case 4
3	Conclusions
In the contribution, we provide our simulation result of PDCCH for RLM.
4	Reference
[1] R4-180xxxxxx, “Simulation assumption for RLM”, Mediatek











5	Appendix
· Assumption of TRS configuration
· 2 slots pattern
· Periodicity 20ms
· Offset 10ms from SSB
· OFDM symbols with TRS: #4 and #8
· Bandwidth: full BWP
· 0 dB boosting.


Table 1: Simulation assumptions for PDCCH performance, out-of-sync 
	Parameter
	Unit
	Value

	Carrier frequency
	GHz
	FR1, 4 GHz
	FR1, 4 GHz
	FR2, 30 GHz
	FR2, 30 GHz

	CP length               
	
	Normal
	Normal
	Normal
	Normal

	
Physical layer cell identity, 
	
	0
	0
	0
	0

	NR Channel Bandwidth (BWchannel)
	MHz
	10
	40
	100
	100

	Subcarrier Spacing for SSB
	KHz
	15
	30
	120
	240

	Subcarrier Spacing for PDCCH
	KHz
	15
	30
	120
	120

	Antenna Configuration
	
	2x2 Low,
2x4 Low
	2x2 Low,
2x4 Low
	2x2 Low
(Note 1)
	2x2 Low
(Note 1)

	

Out of sync transmission parameters (based on Table 8.1.2.1-1 in TS 38.133)

	DCI format
	
	1-0
	1-0
	1-0
	1-0

	
	DCI size without CRC
	
	39 bits
	41 bits
	40 bits
	40 bits

	
	Aggregation level 
	CCE
	8
	8
	8
	8

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	4
	4
	4
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	4
	4
	4
	4

	
	Bandwidth of RMSI CORESET
	PRB
	24
	24
	24
	24

	
	Number of Control OFDM symbols
	
	2
	2
	2
	2

	
	CORESET start PRB
	
	0
	0
	0
	0

	
	DMRS precoder granularity
	
	REG bundle size
	REG bundle size
	REG bundle size
	REG bundle size

	
	REG bundle size, L
	
	6
	6
	6
	6

	
	Mapping from REG to CCE
	
	Interleaved
	Interleaved
	Interleaved
	Interleaved

	
	nshift
	
	0
	0
	0
	0

	
	InterleaverSize. R 
	
	2
	2
	2
	2

	Propagation channel
	
	TDL-C 300ns 100Hz   
	TDL-C 300ns 100Hz   
	TDL-A 30ns 75Hz
	TDL-A 30ns 75Hz

	Outcome metric
	
	SNR levels corresponding to 10% PDCCH BLER

	Note 1: The antenna configuration of 2x2 in FR2 is just for simulation purpose on PDCCH performance, not for OTA test cases
Note 2: UE receiver assumptions: Real channel estimation, noise estimation and synchronization
Note 3: precoder model for 2TX: random for each REG bundle 





Table 2: Simulation assumptions for PDCCH performance, in-sync 
	Parameter
	Unit
	Value

	Carrier frequency
	GHz
	FR1, 4 GHz
	FR1, 4 GHz
	FR2, 30 GHz
	FR2, 30 GHz

	
Physical layer cell identity, 
	
	0
	0
	0
	0

	CP length               
	
	Normal
	Normal
	Normal
	Normal

	NR Channel Bandwidth (BWchannel)
	MHz
	10
	40
	100
	100

	Subcarrier Spacing for SSB
	KHz
	15
	30
	120
	240

	Subcarrier Spacing for PDCCH
	KHz
	15
	30
	120
	120

	Antenna Configuration
	
	2x2 Low,
2x4 Low
	2x2 Low,
2x4 Low
	2x2 Low
(Note 1)
	2x2 Low
(Note 1)

	

In-sync transmission parameters (based on Table 8.1.2.1-2 in TS 38.133)
	DCI format
	
	1-0
	1-0
	1-0
	1-0

	
	DCI size without CRC
	
	39 bits
	41 bits
	40 bits
	40 bits

	
	Aggregation level 
	CCE
	4
	4
	4
	4

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	0
	0
	0
	0

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	0
	0
	0
	0

	
	Bandwidth of RMSI CORESET
	PRB
	24
	24
	24
	24

	
	Number of Control OFDM symbols
	
	2
	2
	2
	2

	
	CORESET start PRB
	
	0
	0
	0
	0

	
	DMRS precoder granularity
	
	REG bundle size
	REG bundle size
	REG bundle size
	REG bundle size

	
	REG bundle size, L
	
	6
	6
	6
	6

	
	Mapping from REG to CCE
	
	Interleaved
	Interleaved
	Interleaved
	Interleaved

	
	nshift
	
	0
	0
	0
	0

	
	InterleaverSize. R 
	
	2
	2
	2
	2

	Propagation channel
	
	TDL-C 300ns 100Hz   
	TDL-C 300ns 100Hz   
	TDL-A 30ns 75Hz
	TDL-A 30ns 75Hz

	Outcome metric
	
	SNR levels corresponding to 2% PDCCH BLER

	Note 1: The antenna configuration of 2x2 in FR2 is just for simulation purpose on PDCCH performance, not for OTA test cases
Note 2: UE receiver assumptions: Real channel estimation, noise estimation and synchronization
Note 3: precoder model for 2TX: random for each REG bundle 



image3.png
PDCCH BLER

10°

Case 3

-8

-6
SNR(dB)





image4.png
PDCCH BLER

10°

102

Case 4

-12

-10

8 6 -4 -2 0
SNR(dB)




image5.wmf
cell

ID

N


oleObject1.bin

oleObject2.bin

image1.png
PDCCH BLER

10°

1071

102

Case 1

-12

-10

8 6 -4 -2 0
SNR(dB)




image2.png
PDCCH BLER

10°

102

Case 2

-12

-10

-8

-6

SNR(dB)

4 2





