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1. Introduction

In RAN4 #86 there are many agreements for RLM NR[1],
· WF on hypothetical PDCCH
· WF on requirements for FR2 
· WF on DRX requirements
· WF on CSI-RS requirements 
· WF on link reconfiguration 
In this contribution, we will discuss the related RLM requirements for NR.

2. Requirements for FR2
There is agreement in last meeting[1].

· RAN4 to further discuss the following scenarios for RLM regarding the timing relationship between RLM-RS and intra-frequency SMTC:
· Fully non-overlapping (not applicable for SSB)
· None of RLM-RS occasions is within SMTC
· RLM is performed in all available RLM-RS resources
· Partially overlapping 
· Some but not all RLM-RS occasions is within SMTC
· RLM is performed in available RLM-RS resources outside SMTC
· FFS whether RLM is also performed in available RLM-RS resources within SMTC
· Fully overlapping
· All RLM-RS occasions are within SMTC
· FFS whether requirements are defined for this configuration 
· RLM is performed in available RLM-RS resources within SMTC
· In case requirements are defined for RLM performed in available RLM-RS resource within SMTC, time sharing between RLM and intra-frequency measurement is FFS
When there is some conflict about RLM and SMTC of intra-frequency cell, RLM needs to be performed within SMTC both for partially overlapping or fully overlapping case. It’s easy to understand that some sharing is needed between RLM and SMTC of intra-frequency cell for fully overlapping case. However, even for partially overlapping case, there needs some sharing as well. If RLM can only be performed outside SMTC, the RLM evaluation time may be largely delayed. For intra-frequency SMTC, there can be two set of RLM-RS resource. For example, suppose RLM period is 40ms and there are two sets of RLM-RS resource for SMTC of intra-frequency cells with period = 80ms and 160ms respectively. In the following figure, the red box is RLM-RS resource set 1 for SMTC of intra-frequency cells with period = 80ms. The green boxes are RLM-RS resource set 2 for intra-frequency SMTC with period = 160ms. If RLM is not performed inside SMTC of two resources, it will only be performed in yellow boxes which are outside the two intra-frequency SMTC resource. It is shown that the RLM time will be delayed by 4 times. Therefore, RLM should be able to be performed in available RLM-RS resources within SMTC.
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Fig.1 RLM and SMTC of intra-frequency cell with two resource

If RLM can be performed inside SMTC, the sharing signaling needs to be defined by RAN2 for allocating the RLM-RS resource for RLM and intra-frequency measurement, e.g. intraRLMSharingRatio. Similar with gap sharing, we can define a sharing ratio X according to the signaling from higher layer. 
Table 1: Value of parameter X for intra-frequency and RLM sharing
	intraRLMSharingRatio
	Value of X (%)

	‘00’
	 0

	‘01’
	50

	‘10’
	75

	‘11’
	100


 
NW may indicate the measurement sharing ratio  to the UE in case the intra-frequency SMTC are partially or fully overlapped with RLM occasions wherein the measurement sharing ratio X decides the measurement resource allocation between RLM and intra-frequency SMTC.

The total measurement or RLM period might be extended by this measurement sharing ratio,

e.g. if the ratio for RLM is 75%, then the total delay for RLM evaluation will be extended to 1/75%

e.g. in case ratio for RLM is 0%, that means UE is not allowed to conduct RLM with in the overlapped SMTC

Proposal 1: When RLM-RS and intra-frequency SMTC are partially aligned or fully aligned, RLM can be performed in available RLM-RS resources within SMTC by measurement sharing.

Proposal 2: RAN2 needs to define related measurement sharing ratio signaling.
3. DRX requirements
There is agreement in last meeting[1].
· Scaled by [1.5] for short DRX cycle, no scaling for long DRX cycles. The boundary for short and long DRX cycle is TBD
· FFS whether scaling for L1 indication period should be applied or not
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). However, LCM may cause much time delay. In compromise, the evaluation time can be scaled by 1.5 of the current definition. Considering the UE power saving, the DRX boundary is suggested as 160ms. It jointly consider that the UE can keep sync and save power.

Proposal 3: when DRX cycle <=160ms, the evaluation period is scaled by 1.5.
The scaling for L1 indication should be applied by 1.5 as well. When the evaluation period is scaled by 1.5, the measure interval can also be scaled by 1.5 which is shown in Fig.1. Suppose the green window is the first evaluation window and red window are the second evaluation period. It can be seen that when the measure interval is scaled by 1.5 and the reporting interval kept constant, the RLM-RS samples maybe the same for the green and red windows. Therefore, the reporting interval will still be scaled by 1.5.
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Fig.2 indication period of two cases
Proposal 4: L1 indication period should be scaled by 1.5 when evaluation period is scaled by 1.5 for short DRX case. 
4. Conclusion
Proposal 1: When RLM-RS and intra-frequency SMTC are partially aligned or fully aligned, RLM can be performed in available RLM-RS resources within SMTC by measurement sharing.

Proposal 2: RAN2 needs to define related measurement sharing ratio signaling.

Proposal 3: when DRX cycle <=160ms, the evaluation period is scaled by 1.5.
Proposal 4: L1 indication period should be scaled by 1.5 when evaluation period is scaled by 1.5 for short DRX case. 
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