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1. Introduction

In this contribution, we will provide our analysis on SSB based RRM and RLM requirements in DRX mode.
2. Discussion
2.1. RLM requirements for DRX mode
The RLM-SSBs used for RLM evaluation are the SSBs actually transmitted from the PCell or PSCell. As specified in TS38.331, the SSB period for serving cell is indicated in SIB1 with the range {5, 10, 20, 40, 80, 160} ms. The length of DRX cycle can be configured in the range from 10ms to 10240ms, which can be expressed as the form of 5×2k1 ms (k1=1,2,3,…,11) or expressed as the form of 16×2k2 ms (k2=1,2, …, 7).
When short DRX cycle is configured, it was agreed that the RLM-SSB evaluation period can be scaled by 1.5 in considering of timing misalignment between DRX on-duration and RLM-SSB resource. When long DRX cycle is configured, the RLM-SSB evaluation period is not scaled. However, the boundary for short and long DRX cycle need to be further studied.

The lower boundary of long DRX cycle is suggested to be larger than 160ms, which means that long DRX cycle will always be longer than SSB period. Then, the RLM-SSB evaluation period for out-of-sync equals to 10 DRX cycles. For short DRX cycle, the measurement samples for in-sync evaluation equal to 15. Table 1 shows the RLM-SSB evaluation period for out-of-sync with different lower boundaries of long DRX cycle.
Table 1: Evaluation period TEvaluate_out for FR1
	DRX cycle
	TEvaluate_out

	
	long DRX cycle ≥ 256ms
	long DRX cycle ≥ 320ms
	long DRX cycle ≥ 512ms
	long DRX cycle ≥ 640ms
	long DRX cycle ≥ 1024ms

	160ms
	2400ms

(=15*160ms)
	2400ms

(=15*160ms)
	2400ms

(=15*160ms)
	2400ms

(=15*160ms)
	2400ms

(=15*160ms)

	256ms
	2560ms

(=10*256ms)
	3840ms

(=15*256ms)
	3840ms

(=15*256ms)
	3840ms

(=15*256ms)
	3840ms

(=15*256ms)

	320ms
	3200ms

(=10*320ms)
	3200ms

(=10*320ms)
	4800ms

(=15*320ms)
	4800ms

(=15*320ms)
	4800ms

(=15*320ms)

	512ms
	5120ms

(=10*512ms)
	5120ms

(=10*512ms)
	5120ms

(=10*512ms)
	7680ms

(=15*512ms)
	7680ms

(=15*512ms)

	640ms
	6400ms

(=10*640ms)
	6400ms

(=10*640ms)
	6400ms

(=10*640ms)
	6400ms

(=10*640ms)
	9600ms

(=15*640ms)

	1024ms
	10240ms

(=10*1024ms)
	10240ms

(=10*1024ms)
	10240ms

(=10*1024ms)
	10240ms

(=10*1024ms)
	10240ms

(=10*1024ms)


According to the RLM evaluation periods in Table 1, since the RLM evaluation period for out-of-sync is not incremented with DRX cycle length, it can be observed that the lower boundary of long DRX cycle cannot be set as 320ms or 620ms.
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Figure 1: Example for RLM-SSB measurement occasions (SSB period=160ms, DRX cycle=256ms/512ms)
If the lower boundary of long DRX cycle was defined as 256ms, then the RLM evaluation period for out-of-sync would be 2560ms when DRX cycle is 256ms. In case of SSB period=160ms, about 15% additional active time will be needed for SSB based measurements.

Based on the above analysis, the following is proposed:

Proposal 1: For SSB based RLM, the upper boundary of short DRX cycle is suggested as 320ms and the lower boundary of long DRX cycle is suggested as 512ms.

2.2. RRM requirements for DRX mode
UE performs SSB based RRM measurements according SMTC configuration, including SMTC periodicity and SMTC window. SMTC periodicity can be configured in the range {5, 10, 20, 40, 80, 160} ms. The issue on timing misalignment between SMTC period and DRX cycle is as same as that between RLM-SSB period and DRX cycle. Hence, the same scaling principles for DRX mode can be used for both RLM on RRM measurement requirements based SSB.
Proposal 2: For SSB based RRM, the measurement delay requirements in DRX mode can be scaled according to the same principles used for SSB based RLM.

· Scaled by 1.5 for short DRX cycle.

· No scaling for long DRX cycle.

· The upper boundary of short DRX cycle is 320ms.

3. Conclusions

This contribution provides the analysis on RRM and RLM requirements in DRX mode. The following proposals are provided:
Proposal 1: For SSB based RLM, the upper boundary of short DRX cycle is suggested as 320ms and the lower boundary of long DRX cycle is suggested as 512ms.

Proposal 2: For SSB based RRM, the measurement delay requirements in DRX mode can be scaled according to the same principles used for SSB based RLM.

· Scaled by 1.5 for short DRX cycle.

· No scaling for long DRX cycle.

· The upper boundary of short DRX cycle is 320ms.
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