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7.4
Radio Link Monitoring

7.4.1
Introduction

The UE shall monitor the downlink reference symbol link quality in order to detect the downlink radio link quality of the serving cell as specified in 3GPP TS 36.213. 

The UE shall estimate the downlink radio link quality and compare it to the thresholds Qout and Qin for the purpose of monitoring downlink radio link quality of the serving cell. 
The threshold Qout 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 PDCCH transmission with parameters specified in Table 7.4.1-1. 
The threshold Qin is defined as the level at which the downlink radio link quality can be significantly more reliably received than at Qout and shall correspond to [2%] block error rate of a hypothetical PDCCH transmission with parameters specified in Table 7.4.1-2.
Table 7.4.1-1 PDCCH transmission format for out-of-sync
	Attribute
	Value

	DCI format
	1A

	Number of control OFDM symbols
	[2]; Bandwidth ( [10] MHz

[3]; [3] MHz ( Bandwidth ( [5] MHz

[4]; Bandwidth = [1.4] MHz

	Aggregation level (CCE)
	4; Bandwidth = [1.4] MHz

8; Bandwidth ( [3] MHz

	Ratio of PDCCH RE energy to average RS RE energy
	[4] dB; Antenna configuration (1x2)

[1] dB: Antenna configuration (2x2) and (4x2)

	Note: DCI format 1A is defined in section 5.3.3.1.3 in 3GPP TS 36.212 [21].


Table 7.4.1-2 PDCCH transmission format for in-sync
	Attribute
	Value

	DCI format
	1C

	Number of control OFDM symbols
	[2]; Bandwidth ( [10] MHz

[3]; [3] MHz ( Bandwidth ( [5] MHz

[4]; Bandwidth = [1.4] MHz

	Aggregation level (CCE)
	4

	Ratio of PDCCH RE energy to average RS RE energy
	[0] dB; Antenna configuration (1x2)

[-3] dB; Antenna configuration (2x2) and (4x2)

	Note: DCI format 1C is defined in section 5.3.3.1.4 in 3GPP TS 36.212 [21].


7.4.2
Requirements
7.4.2.1
Minimum requirement when no DRX is used 

When the downlink radio link quality estimated over the last [200] ms period becomes worse than the threshold Qout, Layer 1 of the UE shall send an out-of-sync indication to the higher layers within [200] ms Qout evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331. 
When the downlink radio link quality estimated over the last [100] ms period becomes better than the threshold Qin, Layer 1 of the UE shall send an in-sync indication to the higher layers within [100] ms Qin evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331. 
Two successive indications from Layer 1 shall be separated by at least [10] ms.
The transmitter power shall be turned off immediately after UE detects either of the following events:
--
at the start of T310 counter as specified in section 5.3.11 in 3GPP TS 36.331 [2], or

--   only out-of-sync indications are sent from Layer 1 for a duration of [200] ms from the start of the first 

out-of-sync. 
The UE shall not turn its transmitter on again until the estimated downlink radio link quality exceeds an acceptable level corresponding to Qin with at least one in-sync indication sent from Layer 1. 

7.4.2.2
Minimum requirement when DRX is used 

When DRX is used the Qout evaluation period (TEvaluate_Qout_DRX) is specified in Table 7.4.2.2-1 will be used. 

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

When the downlink radio link quality estimated over the last TEvaluate_Qin_DRX [s] period becomes better than the threshold Qin, Layer 1 of the UE shall send in-sync indications to the higher layers within TEvaluate_Qin_DRX [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331.
Two successive indications from Layer 1 shall be separated by at least [max([10] ms, DRX_cycle_length)].
For DRX cycle lengths of 40 ms or smaller, 
the transmitter power shall be turned off immediately after UE detects either of the following events:

--   at the start of T310 counter as specified in section 5.3.11 in 3GPP TS 36.331 [2], or

--   only out-of-sync indications are sent from Layer 1 for a duration of [200] ms from the start of the first 

out-of-sync. 
For DRX cycle lengths of 80 ms or larger, the transmitter power shall be turned off immediately after one out-of-sync indication is sent from Layer 1.
The UE shall not turn its transmitter on again until the estimated downlink radio link quality exceeds an acceptable level corresponding to Qin with at least one in-sync indication sent from Layer 1. 
After the detection of radio link failure event the UE switches to non-DRX mode and uses the Qin evaluation period of [100] ms. The UE monitors the link for recovery until the expiry of T310 timer as specified in section 5.3.11.3 in 3GPP TS 36.331 [2].
Table 7.4.2.2-1: Qout Evaluation Period in DRX

	DRX cycle length (s)
	TEvaluate_Qout_DRX  (s) (DRX cycles)

	≤0.04
	   [Note (20)]

	0.08
	[0.8 (10)]

	0.16
	[1.6 (10)]

	0.32
	[3.2 (10)]

	0.64
	 [6.4 (10)]

	1.28
	[6.4 (5)]

	2.56
	[12.8 (5)]

	Note: Evaluation period length in time depends on the length of the DRX cycle in use

	Table 7.4.2.2-2: Qin Evaluation Period in DRX

DRX cycle length (s)
	TEvaluate_Qin_DRX (s) (DRX cycles)

	≤0.04
	   [Note (10)]

	0.08
	[0.48 (6)]

	0.16
	[0.96 (6)]

	0.32
	[1.92 (6)]

	0.64
	[3.84 (6)]

	1.28
	[3.84 (3)]

	2.56
	[7.68 (3)]

	Note: Evaluation period length in time depends on the length of the DRX cycle in use
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