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[bookmark: _Ref528762725]Introduction
In the last RAN plenary RAN#92 the NR-REDCAP WI was updated [1]. 
For power saving reasons a new relaxation for RRM based on stationarity requirement was included, the related WID updated is copied below for convenience:
· Specify support for the following RRM measurement relaxations for neighbouring cells for RedCap devices: for RRC_Idle/Inactive/Connected [RAN2, RAN4]:
· Specify measurement (RSRP/RSRQ) based stationarity criterion and not-at-cell-edge criterion [RAN2]
· Enabling/disabling of RRM measurement relaxation should be under the network’s control. Specify both broadcast and dedicated signalling for enabling/disabling of RRM measurement relaxation.
· Specify UE requirements for RRM measurement relaxation [RAN4]
· No RRM measurement relaxations are specified for the serving cell. 

Measurement relaxations for neighbour cells are to be defined based on a stationarity requirement which is based on measurements. The RRM relaxations are controlled by the network and related signalling is either dedicated or broadcast signalled.
Discussion
2.1 RRC_Idle/Inactive
So far measurement relaxations based on “stationarity requirement” were derived for NR devices in case of e.g. low mobility in [3] and for LTE devices, i.e. in Rel.-15 in the context of Relaxed monitoring [2].

Especially when taking the low mobility RRM relaxation for NR into account a new set of requirements for stationarity requirement should lead to further relaxations whilst the entering of said stationary requirement or staying in said stationary RRM relaxation should be bound to more stringent requirements. 
A UE which is according to the S-criteria required to perform intra- and/or inter-frequency measurements may choose not to perform these measurements in case that the stationarity requirements for relaxed monitoring are fulfilled.
The UE measures the serving cell within a certain “RSCP/RSRQ” level/window with respect to a self-determined reference level of said cell for a certain time.

The criteria which can be varied on this is the maximum allowed deviation, i.e. the smaller the variation on said reference is chosen the faster the UE will react when conditions change, i.e. starts moving but the larger the likelihood for false restart of all neighbour cell measurements due to signal fluctuations on the serving cell due to changing/fading conditions.
Observation 1: The device should evaluate a stationarity requirements based on measurements of the serving cell and subsequent measurements being within a certain range of said determined reference level.
Observation 2: The maximum allowed deviation from the determined reference as a parameter which can be signalled by the network.
Prior entering said relaxed monitoring state, the UE needs to have evaluated being in such static/stationary condition for a certain time TSearchStat. Hence, the evaluation time is the 2nd parameter which can be used to manipulate the behaviour.
Observation 3: The minimum required evaluation time prior entering the stationarity mode can be configured by the network TSearchStat. In case of eDRX is applied still a sensible number of measurements needs to be considered.
Measurement relaxations are in general interrupted in a sensible periodicity. Such interruptions are necessary as the general network conditions for a given area could change, i.e. new cells brought into the field or for other reasons a cell appearing being new best cell. For the low mobility case [3] contains a periodicity of 1hour and in LTE for the RRM relaxation once per 24 hours was defined. 
Hence for the stationarity requirement a value of once per 24hours a device needs to perform the intra- and inter-frequency measurements and act according to the S-criteria seems to be a reasonable value.
[bookmark: _GoBack]Observation 4: A NR-REDCAP Ue fulfilling the stationarity requirements shall at least scan its intra-frequency and inter-frequency neighbours once per 24 hours, if indicated by the Ssearch-criteria.

From these existing requirements a set of requirements could be derived for NR-REDCAP, especially for UEs in idle mode and inactive as a further stationarity requirement.
The measurements that are proposed in the Work Item to be used to evaluate the stationarity requirement are RSCP/RSRQ measurements with respect to all states.  Looking now at the states RRC_idle and RRC_inactive and the applicability/suitability of the measurements defined, the SS-RSRP (SS reference signal received power) seems to be best suited to be basis for such a measurement. 
Observation 5: The measurements and RRM relaxation evaluation can be based on SS-RSRP measurements.
Observation 6: The “RXlev window size” and TSearchStat are parameters to be broadcasted by the serving cell. If present the NR-REDCAP UE is allowed to relax accordingly its neighbor cell measurements if conditions for stationarity requirements are met.

2.2  Stationarity criterion for connected
In case of connected mode any relaxations concerning measurements need to be based on dedicated signaling. The network may provide relaxation for mobility measurements intra- and/or inter-frequency measurements if it is known that the UE is fulfilling the stationarity requirements.
In a simple approach it is assumed that the UE indicates to the network that it hasn’t been moving or changed cell for a while, means as an example the NR-REDCAP UE has successfully entered the RRM relaxation mode in in RRC_idle or RRC_inactive and was in said mode prior doing connection setup. 
Observation 7: When entering connected mode and the UE has previously successfully fulfilled the stationarity requirement in RRC_idle or RRRC_inactive the UE should indicate that.
In addition it is also possible that a NR-REDCAP UE indicating to support said functionality gets a stationarity requirement signaled which is to be evaluated.
Observation 8: The network can configure UEs supporting stationarity relaxation functionality with a corresponding requirement to be evaluated.

However maintaining the connection without interruption in service is most important in such a case. Hence, once the device starts moving and no more fulfills the stationarity requirements the measurements for mobility need to be instantly performed. Not losing time for starting related measurement configuration, it is proposed to do the measurement configuration also for devices fulfilling stationarity requirement.
The network can configure the REDCAP UE with measurement tasks and relate their execution to a criteria related to the serving cell. I.e. when the signal conditions of the serving cell stay within a certain window configured and signaled by the network the UE does not need to perform the configured intra- and inter-frequency measurements unless the condition that the serving cell stays within a certain range is no more met.
Observation 9: The UE should be configured with intra-frequency and inter-frequency measurements tasks and reporting events so that UE can start and report immediately the required measurements for mobility purposes once the stationarity requirement configured by the gNB is no more met.
Observation 10: When the UE is configured with a dedicated stationarity requirement which is fulfilled the UE shall refrain from signaling mobility measurement events, further the UE may choose not to perform the underlying measurements as long as the mobility criteria is fulfilled. 


Conclusion 
Following proposals are suggested to be discussed by RAN2:
[bookmark: _Ref6663992]Proposal 1: A device in RRC_idle/RRC_inactive which has evaluated that the received reference signal stays within a certain window around the initially evaluated reference signal value for said cell, may choose not to perform intra-frequency or inter-frequency measurements for mobility purposes. 
Proposal 2: The RXlev window size for said RRM relaxation evaluation can be configurable by the network.
Proposal 3: The evaluation shall be based on a sufficient number of measurements done in the TSerachStat time. The duration of TSerachStat can be configurable by the network. Dependency on eDRX or minimum number of evaluations FFS.
Proposal 4: A NR-REDCAP Ue fulfilling the stationarity requirements shall at least scan its intra-frequency am diner-frequency neighbors once per 24 hours, if indicated by the Ssearch-criteria.
Proposal 5: The measurements and RRM relaxation evaluation can be based on SS-RSRP measurements.
Proposal 6: The “RXlev window size” and TSearchStat are parameters to be broadcasted by the serving cell. If present the NR-REDCAP UE is allowed to relax accordingly its neighbor cell measurements if conditions for stationarity requirements are met.
Proposal 7: For simplicity we propose to have the same parametrization for the stationarity requirements for NR-REDCAP UEs in RRC_idle and RRC_inactive
Proposal 8: When entering connected mode and the UE has previously successfully fulfilled the stationarity requirement in RRC_idle or RRRC_inactive the UE should indicate that.
Proposal 9: The network can configure a NR REDCAP UE with a stationarity requirement, which in case it is fulfilled does not mandate the UE to perform inter-frequency or intra-frequency measurements tasks.
Proposal 10: The UE should be configured with intra-frequency and inter-frequency measurements tasks and reporting events so that UE can start and report immediately the required measurements for mobility purposes once the stationarity requirement configured by the gNB is no more met.
Proposal 11: When the UE is configured with a dedicated stationarity requirement which is fulfilled the UE shall refrain from signaling mobility measurement events, further the UE may choose not to perform the underlying measurements as long as the mobility criteria is fulfilled. 
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