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1. Introduction
In this paper we provide the simulation assumptions to be used for deriving the SNR levels for 5MHz TDD DC RLM test, 20MHz FDD DC RLM test, and 20MHz TDD DC RLM test.
2. Discussion

2.1. Simulation assumption for Out-of-sync tests

The simulation assumptions to determine the SNR levels for Out-of-sync tests are listed in Table 1 for FDD tests and Table 2 for TDD tests, respectively. The changes relative to current RLM tests in 36.133 A.7.3.1 (test 4) and A.7.3.2 (test 4) are marked in red. 
Table 1: simulation assumptions for Out-of-Sync tests of FDD DC
	Parameter
	Unit
	Value
	Comment

	Transmission mode
	
	TM2
	

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	20
	

	PCFICH/PDCCH/PHICH parameters
	
	R.13 FDD
	As defined in Annex in this contribution. 

This channel will be newly specified in 36.133.

	OCNG Pattern
	
	OP.12 FDD
	

	CP length
	
	Normal
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low 
	Correlation Matrix and Antenna Configuration are defined in TS 36.101 [5] Annex B.2.3.2

	Out of sync transmission parameters (Note 1)
	DCI format
	
	1A
	As defined in clause 5.3.3.1.3 in TS 36.212

	
	Number of Control OFDM symbols
	
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in clause 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	(A, (B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	PCFICH_RB
	dB
	1
	

	PDCCH_RA
	dB
	1
	

	PDCCH_RB
	dB
	1
	

	PBCH_RA
	dB
	-3
	

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote1
	dB
	
	

	OCNG_RBNote1
	dB
	
	

	Noc at antenna port
	dBm/15 kHz
	-98
	

	Propagation condition
	
	ETU 70 Hz
	

	Tx EVM
	
	6% in both alignment and impairment simulations
	

	SNR range
	dB
	[-14: 1: 1]
	

	Note 1: 
PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.


Table 2: simulation assumptions for Out-of-Sync tests of TDD DC

	Parameter
	Unit
	Value 
	Comment

	
	
	Case 1
	Case 2
	

	Transmission mode
	
	TM2
	TM2
	

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	5
	20
	

	PCFICH/PDCCH/PHICH parameters
	
	R.12 TDD
	R.13 TDD
	As shown in Annex in this contribution. These channels will be newly specified in 36.133.

	OCNG Pattern
	
	OP.10 TDD
	OP.8 TDD
	

	CP length
	
	Normal
	Normal
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	2x2 Low 
	Correlation Matrix and Antenna Configuration are defined in TS 36.101 [5] Annex B.2.3.2

	Out of sync transmission parameters (Note 1)
	DCI format
	
	1A
	1A
	As defined in clause 5.3.3.1.3 in TS 36.212

	
	Number of Control OFDM symbols
	
	3
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in clause 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	8
	

	
	(A, (B
	
	-3
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	1
	

	PCFICH_RB
	dB
	1
	1
	

	PDCCH_RA
	dB
	1
	1
	

	PDCCH_RB
	dB
	1
	1
	

	PBCH_RA
	dB
	-3
	-3
	

	PBCH_RB
	dB
	
	
	

	PSS_RA
	dB
	
	
	

	SSS_RA
	dB
	
	
	

	PHICH_RA
	dB
	
	
	

	PHICH_RB
	dB
	
	
	

	PDSCH_RA
	dB
	
	
	

	PDSCH_RB
	dB
	
	
	

	OCNG_RANote1
	dB
	
	
	

	OCNG_RBNote1
	dB
	
	
	

	Noc at antenna port
	dBm/15 kHz
	-98
	-98
	

	Propagation condition
	
	ETU 70 Hz
	ETU 70 Hz
	

	Tx EVM
	
	6% in both alignment and impairment simulations
	6% in both alignment and impairment simulations
	

	SNR range
	dB
	[-14: 1: 1]
	[-14: 1: 1]
	

	Note 1: 
PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.


2.2. Simulation assumption for Insync tests

The simulation assumptions to determine the SNR levels for Insync tests are listed in Table 3 for FDD tests and Table 4 for TDD tests, respectively. The changes relative to current RLM tests in 36.133 A.7.3.2 (test 1) and A.7.3.4 (test 1) are marked in red. 
Table 3: simulation assumptions for Insync tests of FDD DC

	Parameter
	Unit
	Value
	Comment

	Transmission mode
	
	TM2
	

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	20
	

	PCFICH/PDCCH/PHICH parameters
	
	R.10 FDD
	

	OCNG Pattern
	
	OP.12 FDD
	

	CP length
	
	Normal
	

	Correlation Matrix and Antenna Configuration
	
	1x2 Low 
	Correlation Matrix and Antenna Configuration are defined in TS 36.101 [5] Annex B.2.3.2

	In sync transmission parameters

(Note 1)
	DCI format
	
	1C
	As defined in clause 5.3.3.1.4 in TS 36.212

	
	Number of Control OFDM symbols
	
	2
	

	
	Aggregation level 
	CCE
	4
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in clause 7.6.1 and Table 7.6.1-2 respectively.

	
	(A, (B
	
	0
	

	
	PCFICH_RB
	dB
	4
	

	
	PDCCH_RA
	dB
	0
	

	
	PDCCH_RB
	dB
	0
	

	Out of sync transmission parameters (Note 1)
	DCI format
	
	1A
	As defined in clause 5.3.3.1.3 in TS 36.212

	
	Number of Control OFDM symbols
	
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in clause 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	(A, (B
	
	0
	

	
	PCFICH_RB
	dB
	4
	

	
	PDCCH_RA
	dB
	4
	

	
	PDCCH_RB
	dB
	4
	

	PBCH_RA
	dB
	-3
	

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote1
	dB
	
	

	OCNG_RBNote1
	dB
	
	

	Noc at antenna port
	dBm/15 kHz
	-98
	

	Propagation condition
	
	AWGN
	

	Tx EVM
	
	6% in both alignment and impairment simulations
	

	SNR range
	dB
	[-14: 1: 1]
	

	Note 1: 
PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.


Table 4: simulation assumptions for Insync tests of FDD DC

	Parameter
	Unit
	Value
	Comment

	
	
	Case 1
	Case 2
	

	Transmission mode
	
	TM2
	TM2
	

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	5
	20
	

	PCFICH/PDCCH/PHICH parameters
	
	R.11 TDD
	R.10 TDD
	

	OCNG Pattern
	
	OP.10 TDD
	OP.8 TDD
	

	CP length
	
	Normal
	Normal
	

	Correlation Matrix and Antenna Configuration
	
	1x2 Low 
	1x2 Low 
	Correlation Matrix and Antenna Configuration are defined in TS 36.101 [5] Annex B.2.3.2

	In sync transmission parameters

(Note 1)
	DCI format
	
	1C
	1C
	As defined in clause 5.3.3.1.4 in TS 36.212

	
	Number of Control OFDM symbols
	
	3
	2
	

	
	Aggregation level 
	CCE
	4
	4
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in clause 7.6.1 and Table 7.6.1-2 respectively.

	
	(A, (B
	
	0
	0
	

	
	PCFICH_RB
	dB
	4
	4
	

	
	PDCCH_RA
	dB
	0
	0
	

	
	PDCCH_RB
	dB
	0
	0
	

	Out of sync transmission parameters (Note 1)
	DCI format
	
	1A
	1A
	As defined in clause 5.3.3.1.3 in TS 36.212

	
	Number of Control OFDM symbols
	
	3
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in clause 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	8
	

	
	(A, (B
	
	0
	0
	

	
	PCFICH_RB
	dB
	4
	4
	

	
	PDCCH_RA
	dB
	4
	4
	

	
	PDCCH_RB
	dB
	4
	4
	

	PBCH_RA
	dB
	-3
	-3
	

	PBCH_RB
	dB
	
	
	

	PSS_RA
	dB
	
	
	

	SSS_RA
	dB
	
	
	

	PHICH_RA
	dB
	
	
	

	PHICH_RB
	dB
	
	
	

	PDSCH_RA
	dB
	
	
	

	PDSCH_RB
	dB
	
	
	

	OCNG_RANote1
	dB
	
	
	

	OCNG_RBNote1
	dB
	
	
	

	Noc at antenna port
	dBm/15 kHz
	-98
	-98
	

	Propagation condition
	
	AWGN
	AWGN
	

	Tx EVM
	
	6% in both alignment and impairment simulations
	6% in both alignment and impairment simulations
	

	SNR range
	dB
	[-14: 1: 1]
	[-14: 1: 1]
	

	Note 1: 
PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.


3. Conclusion

In this paper we provide the simulation assumptions to be used for deriving the SNR levels for 5MHz TDD DC RLM test, 20MHz FDD DC RLM test, and 20MHz TDD DC RLM test.
Annex

Table A.3.1.2.1-1: PCFICH/PDCCH/PHICH Reference Channel for FDD
	Parameter
	Unit
	Value

	Reference channel
	
	R.8 FDD
	R.11 FDD
	R.12 FDD
	R.10 FDD
	R.13 FDD
	R.6 FDD
	R.7 FDD
	R.9 FDD

	Channel bandwidth
	MHz
	1.4
	5
	5
	20
	20
	10
	10
	10

	Number of transmitter antennas
	
	1
	1
	2
	1
	2
	1
	2
	2

	Control region OFDM symbolsNote1
	symbols
	4
	3
	3
	2
	2
	2
	2
	3

	Aggregation level
	CCE
	2
(Note 6)
	8
	8
	8
	8
	8 
	8 
	8

	DCI Format
	
	Note 3
	Note 3
	Note 3
	Note 3
	Note 3
	Note 3
	Note 3
	Note 3

	Cell ID
	
	Note 4
	Note 4
	Note 4
	Note 4
	Note 4
	Note 4
	Note 4
	Note 4

	Payload (without CRC)
	Bits
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5

	Note 1: The control region consists of PCFICH, PHICH and PDCCH.

Note 2: DCI formats are defined in TS 36.212.

Note 3: DCI format shall depend upon the test configuration.

Note 4: Cell ID shall depend upon the test configuration.

Note 5: Payload size shall depend upon the test configuration.

Note 6: For PDCCH using SI/RA/P-RNTI, Aggregation level 4 is used.


Table A.3.1.2.2-1: PCFICH/PDCCH/PHICH Reference Channel for TDD
	Parameter
	Unit
	Value

	Reference channel
	
	R.8 TDD
	R.11

TDD
	R.12

TDD
	R.10 TDD
	R.13 TDD
	R.6 TDD
	R.7 TDD
	R.9 TDD

	Channel bandwidth
	MHz
	1.4
	5
	5
	20
	20
	10
	10
	10

	Number of transmitter antennas
	
	1
	1
	2
	1
	2
	1
	2
	2

	Control region OFDM symbolsNote1
	symbols
	4
(Note 6)
	3
	3
	2
	2
	2
	2
	3

	Aggregation level
	CCE
	2
(Note 7)
	8
	8
	8
	8
	8 
	8 
	8

	DCI Format
	
	Note 3
	Note 3
	Note 3
	Note 3
	Note 3
	Note 3
	Note 3
	Note 3

	Cell ID
	
	Note 4
	Note 4
	Note 4
	Note 4
	Note 4
	Note 4
	Note 4
	Note 4

	Payload (without CRC)
	Bits
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5

	Note 1:
The control region consists of PCFICH, PHICH and PDCCH.

Note 2:
DCI formats are defined in TS 36.212.

Note 3:
DCI format shall depend upon the test configuration.

Note 4:
Cell ID shall depend upon the test configuration.

Note 5:
Payload size shall depend upon the test configuration.

Note 6:
Only 2 OFDM symbols for special subframes 1 and 6.

Note 7:
For PDCCH using SI/RA/P-RNTI, Aggregation level 4 is used.
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