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Introduction
The UE actions on the beam failure detection (BFD) and radio link monitoring (RLM) in C-DRX have been discussed at RAN1 and RAN2 [1-4].   The question is mainly concerning whether the UE shall perform BFD and RLM during C-DRX inactive periods. From the discussions, there are mainly two different views proposed by companies
Option 1: the UE doesn’t perform BFD procedure and RLM during C-DRX inactive time [1][3][4].
Option 2: the UE may perform BFD procedure and RLM during C-DRX inactive lime [2].
Further discussions are necessary considering the possible merits and drawbacks for each option.  We present our views in this paper accordingly.
Discussions
The UE requirements on RLM in C-DRX is specified in 38.213 section 5 and highlighted as below
In DRX mode operation, the physical layer in the UE assesses once per indication period the radio link quality, evaluated over the previous time period defined in [10, TS 38.133], against thresholds (Qout and Qin) provided by higher layer parameter rlmInSyncOutOfSyncThreshold. The UE determines the indication period as the maximum between the shortest periodicity for radio link monitoring resources and the DRX period.
Based on above requirements, in C-DRX, the UE is not required to measure the radio link quality more than one time during every DRX period. 
Similar UE requirements exist for LTE, as specified in 36.133 clause 7.6.2.2, 
The out-of-sync and in-sync evaluations of the PCell or PSCell 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(10 ms, DRX_cycle_length).
[bookmark: _Toc517344113][bookmark: _Toc517349503][bookmark: _Toc517349723][bookmark: _Toc517363145][bookmark: _Toc520464783][bookmark: _Toc520730498][bookmark: _Toc520730522][bookmark: _Toc520730555][bookmark: _Toc521503087][bookmark: _Toc521503843][bookmark: _Toc521587943]UE in C-DRX is not required to perform BFD and RLM more than one time per every DRX cycle.
During every DRX cycle, the UE can assess its radio link quality during either active time or inactive time.  In other words, in the current spec, the UE is not required to perform measurement during the C-DRX inactive time.
[bookmark: _Toc520730499][bookmark: _Toc520730523][bookmark: _Toc520730556][bookmark: _Toc521503088][bookmark: _Toc521503844][bookmark: _Toc521587944]In the existing spec, the UE is not required to perform measurement during each C-DRX inactive time.
In addition, the measurement of the radio link quality during C-DRX inactive period would incur additional power consumption i.e., option 2, which counteracts the power saving with DRX functionality.
[bookmark: _Toc520730500][bookmark: _Toc520730524][bookmark: _Toc520730557][bookmark: _Toc521503089][bookmark: _Toc521503845][bookmark: _Toc521587945]Allowing a UE to perform RLM and BFD during C-DRX inactive period would increase UE’s power consumption.
[bookmark: _Toc520730501][bookmark: _Toc520730525]Therefore, it is reasonable for the UE to perform BFD and RLM only during C-DRX active time i.e., option 1, which is desired behaviour to achieve expected power saving with DRX. However, one may argue that the corresponding SSB or CSI-RS resources for BFR would not be present during certain C-DRX active period. We think this is a minor issue, since it is fully up to network configuration. A proper network configuration can make sure for a UE that SSB or CSI-RS resource is available during C-DRX active period so that the UE can perform RLM and BFD when necessary.
[bookmark: _Toc520730502][bookmark: _Toc520730526][bookmark: _Toc520730558][bookmark: _Toc521503090][bookmark: _Toc521503846][bookmark: _Toc521587946]A proper NW configuration can ensure for a UE that SSB or CSI-RS resource is available per every C-DRX active period.
[bookmark: _Toc520730503][bookmark: _Toc520730527]Additionally, some one may argue that it is not delay efficient for BFR if the UE can only perform BFD and RLM during DRX active time. We think this can be addressed by tuning DRX settings. For UEs that trigger BFR more often, a DRX setting with more or longer active periods can be applied. Based on this discussion we propose the following:
[bookmark: _Toc516824012][bookmark: _Toc517214511][bookmark: _Toc517254654][bookmark: _Toc517255275][bookmark: _Toc517344060][bookmark: _Toc517349504][bookmark: _Toc517349511][bookmark: _Toc517349724][bookmark: _Toc517363138][bookmark: _Toc520464784][bookmark: _Toc520732461][bookmark: _Toc521503101][bookmark: _Toc521587947]The UE need not perform BFD and RLM during C-DRX inactive period.
[bookmark: _GoBack]There is a corresponding CR in R2-1814795 [5].
[bookmark: _Toc465844068][bookmark: _Toc465844075][bookmark: _Toc465844076][bookmark: _Toc465844077][bookmark: _Toc465844078][bookmark: _Toc465844079]Conclusion
We have observed:
Observation 1	UE in C-DRX is not required to perform BFD and RLM more than one time per every DRX cycle.
Observation 2	In the existing spec, the UE is not required to perform measurement during each C-DRX inactive time.
Observation 3	Allowing a UE to perform RLM and BFD during C-DRX inactive period would increase UE’s power consumption.
Observation 4	A proper NW configuration can ensure for a UE that SSB or CSI-RS resource is available per every C-DRX active period.

We propose:
Proposal 1	The UE need not perform BFD and RLM during C-DRX inactive period.
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