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<Start of Change 1>
7.19.2	Requirements for FD-FDD and TDD CE mode A
The requirements defined in this subclause 7.19.2 for performing radio link monitoring are applicable for UE category M1 defined in Section 3.6.
The UE shall estimate the downlink radio link quality and compare it to the thresholds Qout_Cat M1 and Qin_Cat M1 for the purpose of monitoring downlink radio link quality of the PCell.
The threshold Qout_Cat M1 is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to 10% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19.2-1.
The threshold Qin_Cat M1 is defined as the level at which the downlink radio link quality can be significantly more reliably received than at Qout_Cat M1 and shall correspond to 2% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19.2-1.
Table 7.19.2-1 M-PDCCH transmission parameters for out-of-sync and in-sync for UE category M1 with CE mode A
	Attribute
	Out-of-sync
	In-sync

	DCI format
	6-1A
	6-1A

	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 Note1
	Rmax /2 Note1

	Aggregation level (ECCE)
	L’max Note2
	L’max-2Note2

	M-PDCCH Transmission type
	Distributed
	Distributed

	NOTE 1:	Rmax is determined by the configurable parameter mPDCCH-NumRepetition defined in 36.331 and Rmax>1.
NOTE 2:	L’max and L’max-2 is derived from the configurable parameter numberPRB-Pairs defined in 36.331. L’max is 24, 16 and 8, if numberPRB-Pairs is 6, 4 and 2, respectively. L’max-2 is the aggregation level two levels below L’max, and L’max-2 is 8, 4 and 2, if numberPRB-Pairs is 6, 4 and 2, respectively.



In addition to the requirements defined above, UE configured with rlm-ReportConfig has to
-	Estimate the downlink radio link quality and compare it to the thresholds Q E1_out_CatM1 and Q E2_in_CatM1 for the purpose of monitoring downlink radio link quality of the PCell.
The threshold QE1_out_CatM1 is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to 10% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19.2-2.
The threshold QE2_in_CatM1 is defined as the level at which the downlink radio link quality can be significantly more reliably received than at QE1_out_CatM1 and shall correspond to 2% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19.2-2.
Table 7.19.2-2 M-PDCCH transmission parameters for event E1 and event E2 for UE category M1 with CE mode A
	Attribute
	Event E1
	Event E2

	DCI format
	6-1A
	6-1A

	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-1Note2
	L’max-2Note2

	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 level below L’max-1, and L’max-2 is 8, 4 and 2, if numberPRB-Pairs is 6, 4 and 2, respectively.



For a UE configured with mpdcch-crs-connected-config, threshold Qout_Cat M1 is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to 10% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19.2-3, provided:
[bookmark: _GoBack]-	Even E1 is triggered in the UE, or
-	Out-of-sync indication is triggered in the UE.
Table 7.19.2-3 MPDCCH transmission parameters for Out-of-sync for UE category M1 with CE mode A configured with mpdcch-crs-connected-config
	Attribute
	Out-of-sync

	DCI format
	6-1A

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

	Maximum MPDCCH repetition level 
	Rmax Note1

	Aggregation level (ECCE)
	L’max Note2

	MPDCCH Transmission type
	Distributed

	Power offset between CRS and DMRS antenna ports of MPDCCH
	0dB

	NOTE 1:	Rmax is determined by the configurable parameter mPDCCH-NumRepetition defined in 36.331 and Rmax>1 to trigger Out-of-snych. 
NOTE 2:	L’max is derived from the configurable parameter numberPRB-Pairs defined in 36.331. L’max is 24, 16 and 8, if numberPRB-Pairs is 6, 4 and 2, respectively. 



For a UE configured with mpdcch-crs-connected-config, threshold QE1_out_CatM1 is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to 10% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19.2-4, provided
· Early-out-of-sync is triggered in the UE
Table 7.19.2-4 MPDCCH transmission parameters for early Out-of-sync for UE category M1 with CE mode A configured with mpdcch-crs-connected-config
	Attribute
	Event E1

	DCI format
	6-1A

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

	Maximum MPDCCH repetition level 
	Rmax/2 Note1

	Aggregation level (ECCE)
	L’max-1 Note2

	MPDCCH Transmission type
	Distributed

	Power offset between CRS and DMRS antenna ports of MPDCCH
	0dB

	NOTE 1:	Rmax is determined by the configurable parameter mPDCCH-NumRepetition defined in 36.331 and Rmax>1 to trigger Out-of-snych. 
NOTE 2:	L’max is derived from the configurable parameter numberPRB-Pairs defined in 36.331. L’max is 24, 16 and 8, if numberPRB-Pairs is 6, 4 and 2, respectively. 



<End of Change 1>


<Start of Change 2>
7.19.4	Requirements for FD-FDD and TDD with CE mode B
The requirements defined in this subclause 7.19.4 for performing radio link monitoring are applicable for UE category M1 defined in Section 3.6.
The UE shall estimate the downlink radio link quality and compare it to the thresholds Qout_Cat M1 and Qin_Cat M1 for the purpose of monitoring downlink radio link quality of the PCell.
The threshold Qout_Cat M1 is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to 10% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19.4-1.
The threshold Qin_Cat M1 is defined as the level at which the downlink radio link quality can be significantly more reliably received than at Qout_Cat M1 and shall correspond to 2% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19.4-1.
Table 7.19.4-1 M-PDCCH transmission parameters for out-of-sync and in-sync for UE category M1 with CE mode B
	Attribute
	Out-of-sync
	In-sync

	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
	RmaxNote1
	Rmax/2Note1

	Aggregation level (ECCE)
	L’max 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>1.
NOTE 2:	L’max and L’max-2 is derived from the configurable parameter numberPRB-Pairs defined in 36.331. L’max is 24, 16 and 8, if numberPRB-Pairs is 6, 4 and 2, respectively. L’max-2 is the aggregation levels two levels below L’max, and L’max-2 is 8, 4 and 2, if numberPRB-Pairs is 6, 4 and 2, respectively. 



In addition, a UE configured with rlm-ReportConfig has to meet the following requirements
-	Estimate the downlink radio link quality and compare it to the thresholds Q E1_out_CatM1 and Q E2_in_CatM1.
The threshold QE1_out_CatM1 is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to 10% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19.4-2.
The threshold QE2_in_Cat M1 is defined as the level at which the downlink radio link quality can be significantly more reliably received than at Qout_Cat M1 and shall correspond to 2% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19.4-2.
Table 7.19.4-2 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-1Note2
	L’max-2Note2

	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.



For a UE configured with mpdcch-crs-connected-config, the threshold Qout_Cat M1 is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to 10% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19.4-3, provided:
-	Even E1 is triggered in the UE, or
-	Out-of-sync indication is triggered in the UE.
Table 7.19.4-3 MPDCCH transmission parameters for Out-of-sync for UE category M1 with CE mode B configured with mpdcch-crs-connected-config
	Attribute
	Out-of-sync

	DCI format
	6-1B

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

	Maximum MPDCCH repetition level 
	Rmax Note1

	Aggregation level (ECCE)
	L’max Note2

	MPDCCH Transmission type
	Distributed

	Power offset between CRS and DMRS antenna ports of MPDCCH
	0dB

	NOTE 1:	Rmax is determined by the configurable parameter mPDCCH-NumRepetition defined in 36.331 and Rmax>1 to trigger Out-of-snych. 
NOTE 2:	L’max is derived from the configurable parameter numberPRB-Pairs defined in 36.331. L’max is 24, 16 and 8, if numberPRB-Pairs is 6, 4 and 2, respectively.



For a UE configured with mpdcch-crs-connected-config, the threshold QE1_out_CatM1 is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to 10% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19.4-4, provided
· Early-out-of-sync is triggered in the UE
Table 7.19.4-4 MPDCCH transmission parameters for early Out-of-sync for UE category M1 with CE mode B configured with mpdcch-crs-connected-config
	Attribute
	Event E1

	DCI format
	6-1B

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

	Maximum MPDCCH repetition level 
	Rmax/2 Note1

	Aggregation level (ECCE)
	L’max-1 Note2

	MPDCCH Transmission type
	Distributed

	Power offset between CRS and DMRS antenna ports of MPDCCH
	0dB

	NOTE 1:	Rmax is determined by the configurable parameter mPDCCH-NumRepetition defined in 36.331 and Rmax>1 to trigger Out-of-snych. 
NOTE 2:	L’max is derived from the configurable parameter numberPRB-Pairs defined in 36.331. L’max is 24, 16 and 8, if numberPRB-Pairs is 6, 4 and 2, respectively.



<End of Change 2>

