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1 Introduction

In RAN4#48bis meeting RAN4 has discussed radio link monitoring requirements, which are intended to be finalized and formally agreed in the next meeting. Based on the discussion in this meeting a draft of the requirement structure with tentative performance figures are presented in this paper. The requirements will be defined in section 7.4 of TS 36.133.

2 Draft of Requirements for TS 36.133
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 a [10%] block error rate of a hypothetical PDCCH transmission with parameters specified in Table 7.1. 

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 a [2%] block error rate of a hypothetical PDCCH transmission with parameters specified in Table 7.2

	Attribute
	Value

	DCI format
	1A

	Number of control OFDM symbols
	[2]; BW >= [10] MHz

[3]; BW <= [5] MHz

	Aggregation level
	8

	Ratio of PDCCH RE energy to average RS RE energy
	[4] dB for 1x2

[1] dB for 2x2 and 4x2



	
	


Table 7.1 PDCCH transmission format for out-of-sync

	Attribute
	Value

	DCI format
	1C

	Number of control OFDM symbols
	[2]; BW >= [10] MHz

[3]; BW <= [5] MHz

	Aggregation level
	4

	Ratio of PDCCH RE energy to average RS RE energy
	[0] dB for 1x2

[-3] dB for 2x2 and 4x2



	
	


Table 7.2 PDCCH transmission format for in-sync
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. A L3 filter shall be applied to the out-of-sync indications as specified in TS 36.331. 

Editor’s note: Details on the UE transmitter requirement upon detection of radio link problem and recovery are TBD. The criterion for shutting the UE transmitter power is TBD and some options being considered are as follows.

i) The transmitter power shall be turned off within [40] ms of the higher layers receiving [2] consecutive out-of-sync indications

ii) The transmitter power shall be turned off within [40] ms of radio link failure event (evaluated after L3 filtering).

The UE shall not turn its transmitter on again until the estimated downlink radio link quality exceeds an acceptable level corresponding to Qin. 

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. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331. 
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. 

Editor’s note:

It is still TBD what the UE behaviour will be after the detection of radio link failure event. Some options being considered are as follows.
i) The UE continues to remain in DRX mode and uses a Qin evaluation period (TEvaluate_Qin_DRX) as specified in Table 7.4.2.2-2.

ii) The UE reduces the DRX cycle length (if it is large DRX) to [TBD] value and uses a Qin evaluation period as specified in Table 7.4.2.2-2.

iii) The UE switches to non-DRX mode and uses a Qin evaluation period of TEvaluate_Qin_DRX  = [100] ms. 

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 an send out-of-sync indication to the higher layers. A L3 filter shall be applied to the out-of-sync indications as specified in TS 36.331. 

Editor’s note: Details on UE transmitter upon detection of radio link problem and recovery are TBD. 
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. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331.

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: 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: Period length in time depends on the length of the DRX cycle in use








