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Introduction
In RAN#90e meeting, a Rel-17 work item for support of reduced capability NR devices was approved and the WID was further updated in RAN#92e [1]. One of the key objectives of this WI is to support RRM measurement relaxations for neighbor cells. This topic was first discussed during RAN4#100e and some of the initial agreements and open issues were noted in the WF[2].
In this paper, we further discuss some of the aspects that can be considered in defining the UE requirements for RRM measurement relaxation. 
RRM relaxation in Idle/Inactive states
During Rel-16 NR, RAN4 specified the RRM measurement relaxation methods for RRC_Idle/Inactive modes when one or both of the following scenarios are fulfilled:
1. Low mobility scenario
2. Not-at-cell-edge scenario

For Rel-17 RedCap UEs, RAN2 has agreed to specify the following measurement-based relaxation scenarios in addition to the above-mentioned Rel-16 scenarios:
1. Stationary scenario
2. Stationary not-at-cell-edge scenario

During RAN4#100e, the following options for measurement relaxations were identified for Rel 17 :
Reuse the same mechanism as Rel-16 RRM measurement relaxation in IDLE/Inactive mode
· Method 1: Using scaling factors (value for FFS) 
· Method 2: Using a period of time (value for FFS)
· Criteria for using Method 1 and/or 2 are FFS






The use-cases identified for RedCap UEs are – wearables, industrial sensors, surveillance cameras etc. The mobility requirements of these use cases are of quite different. Surveillance cameras may stay stationary for a very long period of time – potentially weeks, months, years. The mobility of industrial sensors heavily depends on the use-cases – some of them may stay stationary for a long period of time, while the others may move on a daily or weekly basis, yet others may continuously move in a factory setting. Wearables on the other hand may experience slow to fast mobility.
Even for a stationary RedCap UE, the duration of stationarity may vary – from hours to days to months to years, so defining a single relaxation factor for all the stationary UEs may not be the right solution. We, therefore, propose to specify multiple relaxation factors and/or relaxation durations for Rel-17 scenarios. For example, when the UE first satisfies the stationarity criterion, it applies a relaxation factor K1. If the UE continues to satisfy the stationarity criterion for N1 number of times (or certain fixed long duration), UE may start applying a relaxation factor K2 (K2>K1) and so on. This would allow long-term stationary UEs to apply a bigger relaxation factor and hence save power.

Observation 1: The stationary conditions of a RedCap UE depend on the use-cases and time of usage. Some UEs may stay stationary for a short time (minutes or hours), while others may remain stationary for a longer time (multiple days, weeks),  some even remain stationary for a much longer time (months, years).
Observation 2: Defining a single relaxation factor or a single relaxation period for all stationary UEs may not provide good power savings.
Proposal 1: RAN4 defines multiple measurement relaxation factors (K) and/or relaxation periods, considering short-term, mid-term and long-term stationary UEs, at least for IDLE/INACTIVE modes. FFS for CONNECTED mode.
Proposal 2: RAN4 may determine short/mid/long term stationarity based on the (consecutive) number of times the UE fulfils the stationarity criteria
Conclusion
Observation 1: The stationary conditions of a RedCap UE depend on the use-cases and time of usage. Some UEs may stay stationary for a short time (minutes or hours), while others may remain stationary for a longer time (multiple days, weeks),  some even remain stationary for a much longer time (months, years).
Observation 2: Defining a single relaxation factor or a single relaxation period for all stationary UEs may not provide good power savings.
Proposal 1: RAN4 defines multiple measurement relaxation factors (K) and/or relaxation periods, considering short-term, mid-term and long-term stationary UEs, at least for IDLE/INACTIVE modes. FFS for CONNECTED mode.
Proposal 2: RAN4 may determine short/mid/long term stationarity based on the (consecutive) number of times the UE fulfils the stationarity criteria
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