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Introduction
A text proposal to introduce radio link monitoring requirements to TS 38.133 version 0.2.0. The texts are mainly based on existing LTE requirements in 36.133 and the agreed WF for NR in RAN4-NR-AH#3 R4-1709895.
[bookmark: _Ref473886177]TP to TS 38.133 
Section 8.1 in TS 38.133 is added as follows:
<<<Start of Changes>>>
[bookmark: _Toc480900314]8.1	Radio Link Monitoring 
[bookmark: _Hlk494111302]Editor’s note: if RLM requirement is diverse based on with beamforming and without beamforming, then two sections of requirements may needed to reflect both beamforming and non-beamforming RLM cases.
[bookmark: _Toc383690761]8.1.1	Introduction
The UE shall monitor the downlink link quality based on the reference signal in the configured RLM-RS resource(s) in order to detect the downlink radio link quality of the PSCell as specified in [Ref 38.214]. UE shall be able to monitor [X] RLM-RS resources without causing additional delay to the out-of-sync or in-sync indication on each individual RLM-RS resource as specified in section 8.1.2 and 8.1.3.
Editor’s note: X is the maximum number of RLM-RS resources that can be configured to a UE, subject to UE monitoring capability limitation, which is FFS.
On each RLM-RS resource, 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 PSCell.
The threshold Qout is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to the OOS block error rate (BLEROOS) of a hypothetical PDCCH transmission with transmission parameters specified in Table 8.1.1-1.
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 the IS block error rate (BLERIS) of a hypothetical PDCCH transmission with transmission parameters specified in Table 8.1.1-2.
The OOS and IS block error rates are derived from the network configuration via [Parameter name in 38.331] signalled by higher layers. Two pairs of OOS and IS block error rates that can be configured as shown in Table 8.1.1-3.   
Table 8.1.1-1 PDCCH transmission parameters for out-of-sync
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	Note 1:



Table 8.1.1-2 PDCCH transmission parameters for in-sync
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	Note 1:



Table 8.1.1-3 OOS and IS block error rates
	
	BLEROOS
	BLERIS

	Pair#1 
	[10%]
	[2%]

	Pair#2
	FFS
	FFS



[bookmark: _Toc383690762]8.1.2	Requirements for SSB based radio link monitoring
[bookmark: _Toc383690763]8.1.2.1	Minimum requirement for radio link monitoring not using gaps
For each RLM-RS resource with SSB as reference signal, the requirements in this section apply provided that UE can monitor the corresponding SSB without using gaps.
8.1.2.1.1	Minimum requirement when DRX is not used
When the downlink radio link quality of the PSCell estimated over the last TEvaluate_OOS_non-DRX_SSB [s] period becomes worse than the threshold Qout, Layer 1 of the UE shall send an out-of-sync indication for the PSCell to the higher layers within TEvaluate_OOS_non-DRX_SSB [s] evaluation period. Editor’s note: FFS: A Layer 3 filter shall be applied to the out-of-sync indications as specified in [Ref 38.331].
When the downlink radio link quality of the PSCell estimated over the last TEvaluate_IS_non-DRX_SSB [s] period becomes better than the threshold Qin, Layer 1 of the UE shall send an in-sync indication for the PSCell to the higher layers within TEvaluate_IS_non-DRX_SSB [s] evaluation period. Editor’s note: FFS: A L3 filter shall be applied to the in-sync indications as specified in [Ref 38.331].
Editor’s note: FFS: The out-of-sync and in-sync evaluations of the PSCell shall be performed as specified in clause xxx in [Ref 38.214]. Two successive indications from Layer 1 shall be separated by at least max(10ms, [the periodicity of the SSB configured for the RLM-RS resource]). Editor’s note: the proper wording should be used after agreement.
Editor’s note: exact evaluation period FFS.
8.1.2.1.1	Minimum requirement when DRX is used
When the downlink radio link quality of the PSCell estimated over the last TEvaluate_OOS_DRX_SSB [s] period becomes worse than the threshold Qout, Layer 1 of the UE shall send out-of-sync indication for the PSCell to the higher layers within TEvaluate_OOS_DRX_SSB [s] evaluation period. Editor’s note: FFS: A Layer 3 filter shall be applied to the out-of-sync indications as specified in [Ref 38.331].
When the downlink radio link quality of the PSCell estimated over the last TEvaluate_IS_DRX_SSB [s] period becomes better than the threshold Qin, Layer 1 of the UE shall send in-sync indications for the PSCell to the higher layers within TEvaluate_IS_DRX_SSB [s] evaluation period. Editor’s note: FFS: A Layer 3 filter shall be applied to the in-sync indications as specified in [Ref 38.331].
Editor’s note: FFS: The out-of-sync and in-sync evaluations of the PSCell shall be performed as specified in clause xxx in [Ref 38.214]. When DRX is used, two successive indications from Layer 1 shall be separated by at least TBD. When the UE is configured with dual connectivity, then two successive indications from Layer 1 shall be separated by at least TBD for PSCell. Editor’s note: the proper wording should be used after agreement.
Upon start of [FFS: T313] timer as specified in [Ref 38.331], the UE shall monitor the link of PSCell for recovery using the evaluation period and Layer 1 indication interval corresponding to the non-DRX mode until the expiry or stop of [FFS: T313] timer.
Editor’s note: exact evaluation period FFS.

[8.1.2.2	Minimum requirement for radio link monitoring using gaps]
Editor’s note: this section is only to be added after gap based RLM is agreed in RAN4.
8.1.2.2.1	Minimum requirement when DRX is not used
8.1.2.2.1	Minimum requirement when DRX is used

8.1.3	Requirements for CSI-RS based radio link monitoring
Editor’s note: to be added after December.

[bookmark: _Toc383690765]8.1.4	Minimum requirement at transitions
When the UE transitions between any two of DRX and non-DRX or when DRX cycle periodicity changes, for a duration of time equal to the evaluation period corresponding to the second mode after the transition occurs, the UE shall use an evaluation period that is no less than the minimum of evaluation periods corresponding to the first mode and the second mode. Subsequent to this duration, the UE shall use an evaluation period corresponding to the second mode. This requirement shall be applied to both out-of-sync evaluation and in-sync evaluation of the PSCell.
8.1.5	Minimum requirement for UE turning off the transmitter
The transmitter power of the UE in PSCell if configured shall be turned off within FFS after expiry of [FFS: T313] timer as specified in [Ref 38.331]. 

<<<End of Changes>>>

