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<< Start of Change #1 >>
7.19.6
Enchancement RLM requirements for FD-FDD and TDD CE mode A

The requirements defined in this subclause 7.19.6 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 QE1_out_Cat M1 and QE2_in_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 [8]% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19.2-1.

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 QE1_out_Cat M1 and shall correspond to [1]% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19.6-1.
Table 7.19.6-1 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 /4 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.


7.19.6.1
Minimum requirement when no DRX is used
When the downlink radio link quality of the PCell estimated over the last 400 ms period becomes worse than the threshold QE1_out_Cat M1, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 400 ms QE1_out_Cat M1 evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331 [2].

When the downlink radio link quality of the PCell estimated over the last 200 ms period becomes better than the threshold QE2_in_Cat M1, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 200 ms QE2_in_Cat M1 evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331 [2].

The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in [3]. Two successive indications from Layer 1 shall be separated by at least 10ms.

The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in clause 5.3.11 in TS 36.331 [2].
7.19.6.2
Minimum requirement when DRX is used
When DRX is used for FD-FDD and TDD UE category M1 UEs, the QE1_out_CatM1 evaluation period (TEvaluate_QE1_out_DRX_CatM1) and the QE2_in_CatM1 evaluation period (TEvaluate_QE2_in_DRX_CatM1) specified in Table 7.19.2.2-1 will be used.

When eDRX_CONN cycle is used for FD-FDD and TDD UE category M1 UEs, the QE1_out_CatM1 evaluation period (TEvaluate_QE1_out_DRX_CatM1) and the QE2_in_CatM1 evaluation period (TEvaluate_QE2_in_DRX_CatM1) specified in Table 7.19.2.2-2 will be used.

When the downlink radio link quality of the PCell estimated over the last TEvaluate_QE1_out_DRX_CatM1 [s] period becomes worse than the threshold QE1_out_CatM1, Layer 1 of the UE shall send out-of-sync indication for the PCell to the higher layers within TEvaluate_QE1_out_DRX_CatM1 [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331 [2].

When the downlink radio link quality of the PCell estimated over the last TEvaluate_QE2_in_DRX_CatM1 [s] period becomes better than the threshold QE2_in_CatM1, Layer 1 of the UE shall send in-sync indications for the PCell to the higher layers within TEvaluate_QE2_in_DRX_CatM1 [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331 [2].

The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in [3]. When DRX is used, two successive indications from Layer 1 shall be separated by at least max(10ms, DRX_cycle_length). When eDRX_CONN is used, two successive indications from Layer 1 shall be separated by at least max(10 ms, eDRX_CONN cycle length).

Upon start of T310 timer as specified in clause 5.3.11 in TS 36.331 [2], the UE shall monitor the link for recovery using the evaluation period and Layer 1 indication interval corresponding to the non-DRX mode until the expiry or stop of T310 timer.

The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in clause 5.3.11 in TS 36.331 [2].
7.19.6.3
Minimum requirement at transitions
The requirements defined in clause 7.17.4.3 also apply for this section.
7.19.7
Enhancement RLM requirements for HD-FDD with CE mode A

The requirements defined in this subclause 7.19.7 for performing radio link monitoring are applicable for UE category M1 defined in Section 3.6.
7.19.7.1
Minimum requirement when no DRX is used
The HD-FDD category M1 with CE mode A UE shall meet all applicable requirements specified in clause 7.19.6.1 under the following conditions
-
at least 1 DL subframe per radio frame of PCell is available at the UE during QE2_in_CatM1  and QE1_out_CatM1 evaluation periods.
7.19.7.2
Minimum requirement when DRX is used
When DRX is used for HD-FDD category M1 with CE mode A UEs, the QE1_out_CatM1 evaluation period (TEvaluate_QE1_out_DRX_CatM1) and the QE2_in_CatM1 evaluation period (TEvaluate_QE2_in_DRX_CatM1) specified in Table 7.19.3.2-1 will be used.

When eDRX_CONN cycle is used for HD-FDD category M1 with CE mode A UEs, the QE1_out_CatM1 evaluation period (TEvaluate_ QE1_out_DRX_CatM1) and the QE2_in_CatM1 evaluation period (TEvaluate_ QE2_in_DRX_CatM1) specified in Table 7.19.3.2-2 will be used.

When the downlink radio link quality of the PCell estimated over the last TEvaluate_ QE1_out_DRX_CatM1 [s] period becomes worse than the threshold QE1_out_CatM1, Layer 1 of the UE shall send out-of-sync indication for the PCell to the higher layers within TEvaluate_ QE1_out_DRX_CatM1 [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331 [2].

When the downlink radio link quality of the PCell estimated over the last TEvaluate_ QE2_in_DRX_CatM1 [s] period becomes better than the threshold QE2_in_CatM1, Layer 1 of the UE shall send in-sync indications for the PCell to the higher layers within TEvaluate_Qin_DRX_CatM1 [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331 [2].

The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in [3]. When DRX is used, two successive indications from Layer 1 shall be separated by at least max(10ms, DRX_cycle_length). When eDRX_CONN is used, two successive indications from Layer 1 shall be separated by at least max(10 ms, eDRX_CONN cycle length).

Upon start of T310 timer as specified in clause 5.3.11 in TS 36.331 [2], the UE shall monitor the link for recovery using the evaluation period and Layer 1 indication interval corresponding to the non-DRX mode until the expiry or stop of T310 timer.

The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in clause 5.3.11 in TS 36.331 [2].
7.19.7.3
Minimum requirement at transitions

The minimum requirements at transitions defined in clause 7.19.2.3 also apply for this section under the following conditions:

-
at least 1 DL subframe per radio frame of PCell is available at the UE during QE2_in_CatM1  and QE1_out_CatM1 evaluation periods.

7.19.8
Enhancement RLM requirements for FD-FDD and TDD with CE mode B

The requirements defined in this subclause 7.19.8 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 QE1_out_Cat M1 and QE2_in_Cat M1 for the purpose of monitoring downlink radio link quality of the PCell.

The threshold QE1_out_Cat M1 is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to [8]% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19.4-1.

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 QE1_out_Cat M1 and shall correspond to [1]% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19.8-1.
Table 7.19.8-1 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/4Note1

	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. 


7.19.8.1
Minimum requirement when no DRX is used
When the downlink radio link quality of the PCell estimated over the last 4000 ms period becomes worse than the threshold QE1_out_CatM1, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 4000 ms QE1_out_CatM1 evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331 [2].

When the downlink radio link quality of the PCell estimated over the last 2000 ms period becomes better than the threshold QE2_in_CatM1, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 2000 ms QE2_in_CatM1 evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331 [2].

The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in [3]. Two successive indications from Layer 1 shall be separated by at least 10ms.

The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in clause 5.3.11 in TS 36.331 [2].
7.19.8.2
Minimum requirement when DRX is used
When DRX is used for FD-FDD and TDD category M1 with CE mode A UEs, the QE1_out_CatM1 evaluation period (TEvaluate_QE1_out_DRX_CatM1) and the QE2_in_CatM1 evaluation period (TEvaluate_QE2_in_DRX_CatM1) specified in Table 7.19.4.2-1 will be used.

When eDRX_CONN cycle is used for FD-FDD and TDD category M1 with CE mode A UEs, the QE1_out_CatM1 evaluation period (TEvaluate_ QE1_out_DRX_CatM1) and the QE2_in_CatM1 evaluation period (TEvaluate_ QE2_in_DRX_CatM1) specified in Table 7.19.4.2-2 will be used.

When the downlink radio link quality of the PCell estimated over the last TEvaluate_ QE1_out_DRX_CatM1 [s] period becomes worse than the threshold QE1_out_CatM1, Layer 1 of the UE shall send out-of-sync indication for the PCell to the higher layers within TEvaluate_ QE1_out_DRX_CatM1 [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331 [2].

When the downlink radio link quality of the PCell estimated over the last TEvaluate_ QE2_in_DRX_CatM1 [s] period becomes better than the threshold QE2_in_CatM1, Layer 1 of the UE shall send in-sync indications for the PCell to the higher layers within TEvaluate_Qin_DRX_CatM1 [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331 [2].

The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in [3]. When DRX is used, two successive indications from Layer 1 shall be separated by at least max(10ms, DRX_cycle_length). When eDRX_CONN is used, two successive indications from Layer 1 shall be separated by at least max(10 ms, eDRX_CONN cycle length).

Upon start of T310 timer as specified in clause 5.3.11 in TS 36.331 [2], the UE shall monitor the link for recovery using the evaluation period and Layer 1 indication interval corresponding to the non-DRX mode until the expiry or stop of T310 timer.

The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in clause 5.3.11 in TS 36.331 [2].
7.19.8.3
Minimum requirement at transitions
The requirements defined in clause 7.19.4.3 also apply for this section.
7.19.9
Enhancement RLM requirements for HD-FDD with CE mode B

The requirements defined in this subclause 7.19.9 for performing radio link monitoring are applicable for UE category M1 defined in Section 3.6.

7.19.9.1
Minimum requirement when no DRX is used
The HD-FDD category M1 with CE mode B UE shall meet all applicable requirements specified in clause 7.19.8.1 under the following conditions
-
at least 1 DL subframe per radio frame of PCell is available at the UE during QE2_in_CatM1  and QE1_out_CatM1 evaluation periods.
7.19.9.2
Minimum requirement when DRX is used
When DRX is used for HD-FDD category M1 with CE mode B UEs, the QE1_out_CatM1 evaluation period (TEvaluate_QE1_out_DRX_CatM1) and the QE2_in_CatM1 evaluation period (TEvaluate_QE2_in_DRX_CatM1) specified in Table 7.19.5.2-1 will be used.

When eDRX_CONN cycle is used for HD-FDD category M1 with CE mode B UEs, the QE1_out_CatM1 evaluation period (TEvaluate_ QE1_out_DRX_CatM1) and the QE2_in_CatM1 evaluation period (TEvaluate_ QE2_in_DRX_CatM1) specified in Table 7.19.5.2-2 will be used.

When the downlink radio link quality of the PCell estimated over the last TEvaluate_ QE1_out_DRX_CatM1 [s] period becomes worse than the threshold QE1_out_CatM1, Layer 1 of the UE shall send out-of-sync indication for the PCell to the higher layers within TEvaluate_ QE1_out_DRX_CatM1 [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331 [2].

When the downlink radio link quality of the PCell estimated over the last TEvaluate_ QE2_in_DRX_CatM1 [s] period becomes better than the threshold QE2_in_CatM1, Layer 1 of the UE shall send in-sync indications for the PCell to the higher layers within TEvaluate_Qin_DRX_CatM1 [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331 [2].

The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in [3]. When DRX is used, two successive indications from Layer 1 shall be separated by at least max(10ms, DRX_cycle_length). When eDRX_CONN is used, two successive indications from Layer 1 shall be separated by at least max(10 ms, eDRX_CONN cycle length).

Upon start of T310 timer as specified in clause 5.3.11 in TS 36.331 [2], the UE shall monitor the link for recovery using the evaluation period and Layer 1 indication interval corresponding to the non-DRX mode until the expiry or stop of T310 timer.

The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in clause 5.3.11 in TS 36.331 [2].
7.19.9.3
Minimum requirement at transitions

The minimum requirements at transitions defined in clause 7.19.8.3 also apply for this section under the following conditions:

-
at least 1 DL subframe per radio frame of PCell is available at the UE during QE2_in_CatM1  and QE1_out_CatM1 evaluation periods.

<< End of Change #1 >>
