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1. Introduction

In RAN4 #AH1801 meeting, there are many agreements for SSB based RLM[1]:

· Update PDCCH parameter for the first BLER pair

·  Remove editor note on transition requirements

· Add 40ms as requirement for UE to turn off transmitter

· Add number of RLM-RS resources UE shall be able to monitor

· Add requriements for L1 indication period for different RLM-RS resource periods

· Adpat the requirement for SA

When the DRX on-duration time can’t fully overlap with the radio link reference signals, the evaluation time TEvaluate_out_SSB and TEvaluate_in_SSB  and indication time TIndication_interval are not decided yet. Many companies [2-3] propose to scale the evaluation time by 1.5. In this contribution, we will update our discussion about the possible evaluation time and intervals for DRX cases.

2. OOS and IS evaluation time for DRX
In NR, the SSB might be measured only if SSB occasion is overlapped with DRX active time, and therefore the layer 1 evaluation time might be defined as LCM(SSB periodicity, DRX periodicity), which can make sure UE is able to receive SSB for RLM. (LCM is lowest common multiple). Which is shown in Fig.1
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Fig.1 DRX not overlap with SSB occasion
However, LCM  may cause much time delay. In compromise, the evaluation time can be scaled by 1.5 of the current definition. 
Proposal 1: For SSB based RLM with DRX, the evaluation period will be scaled by 1.5 for TEvaluate_out and TEvaluate_in. 
In 38.133, Table 8.1.2.2-1 will be modified as:

Table 8.1.2.2-1: Evaluation period TEvaluate_out and TEvaluate_in for FR1

	a) Configuration
	a) TEvaluate_out (ms) 
	a) TEvaluate_in (ms) 

	non-DRX
	[10]*max(20,TSSB)
	[5]*max(20, TSSB)

	DRX
	[15]*max(20,TDRX,TSSB)
	[7.5]*max(20,TDRX,TSSB)

	Note:
TSSB is the periodicity of SSB configured for RLM. TDRX is the DRX cycle length.


3. OOS and IS indication interval for DRX
In agreed updates for 38.133[1], the indication interval is written as follows:
When DRX is not used TIndication_interval is max(10ms, TRLM-RS,M), where TRLM,M is the shortest periodicity of all configured RLM-RS resources for the monitored cell, which corresponds to TSSB specified in section 8.1.2 if the RLM-RS resource is SSB, or TCSI-RS specified in section 8.1.3 if the RLM-RS resource is CSI-RS.

[In case DRX is used, upon start of FFS timer as specified in [2], the UE shall monitor the configured RLM-RS resources for recovery using the evaluation period and Layer 1 indication interval corresponding to the non-DRX mode until the expiry or stop of FFS timer.]
Similar to evaluation period, When SSB period is not fully aligned with DRX on-duration period, the two indication interval will be LCM(lowest common multiple) of TSSB and TDRX. Which is shown in Fig.2.
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Fig.2 DRX not overlap with SSB occasion
When LCM is used, the time delay may be too large. Therefore, a compromise will be 1.5 times of the originally defined value. The corresponding updates in 8.1.6 in 38.133 are:
Proposal 2: If DRX on-duration and RLM-RS are not aligned, TIndication_interval is 1.5*max(10ms, TRLM-RS,M), where TRLM,M is the shortest periodicity of all configured RLM-RS resources for the monitored cell, which corresponds to TSSB specified in section 8.1.2 if the RLM-RS resource is SSB, or TCSI-RS specified in section 8.1.3 if the RLM-RS resource is CSI-RS.
4. Conclusion
The indication interval is still open for NR RLM and in this contribution we discuss the possible intervals for both DRX and non-DRX cases.

Proposal 1: For SSB based RLM with DRX, the evaluation period will be scaled by 1.5 for TEvaluate_out and TEvaluate_in. 

In 38.133, Table 8.1.2.2-1 will be modified as:

Table 8.1.2.2-1: Evaluation period TEvaluate_out and TEvaluate_in for FR1

	b) Configuration
	b) TEvaluate_out (ms) 
	b) TEvaluate_in (ms) 

	non-DRX
	[10]*max(20,TSSB)
	[5]*max(20, TSSB)

	DRX
	[15]*max(20,TDRX,TSSB)
	[7.5]*max(20,TDRX,TSSB)

	Note:
TSSB is the periodicity of SSB configured for RLM. TDRX is the DRX cycle length.


Proposal 2: If DRX on-duration and RLM-RS are not aligned, TIndication_interval is 1.5*max(10ms, TRLM-RS,M), where TRLM,M is the shortest periodicity of all configured RLM-RS resources for the monitored cell, which corresponds to TSSB specified in section 8.1.2 if the RLM-RS resource is SSB, or TCSI-RS specified in section 8.1.3 if the RLM-RS resource is CSI-RS.
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