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1 Introduction

At RAN plenary #91, a  revised WID on Reduced Capability was agreed [1],including a number of objectives, amongst other . objectives related to RRM relaxation, see below.  

	· RRM relaxations for neighbouring cells for RedCap devices: for RRC_Idle/Inactive/Connected, considering the alternatives identified in the RedCap SI:
· Study until RAN#92e, and, if agreed, specify RRM measurement relaxation criteria (where, for RRC_Idle/Inactive the Rel-16 mechanism is the baseline, and for RRC_Connected the mechanism reuses the Rel-16 RRM relaxation criteria from RRC_Idle/Inactive so as to maximize the commonality with Idle/Inactive UEs) [RAN2]
· Enabling/disabling of RRM relaxation should be under the network’s control. Specify both broadcast and dedicated signalling for enabling/disabling of RRM relaxation.
· After RAN#92e, if agreed in RAN2, specify RRM measurement relaxation [RAN4]
· No RRM relaxations are specified for the serving cell. 
· 




At RAN2#113bis e meeting [2], the following agreements were made related to RRM relaxation


Agreements:
1. Assuming there will be a stationary property based on subscription (which is FFS), we will not restrict to this and will continue to assume that a UE can use some RSRP/RSRQ based criteria (FFS whether reuse R16 thresholds or new ones. FFS also on the use of a beam based criteria)


Agreements:
1.	At least for RRC idle/inactive, a measurement-based R17 stationarity criterion can be configured separately from R16 low-mobility criterion for R17 UEs supporting the feature. FFS how the configuration is provided. FFS whether this stationarity criterion is based on:
	-	the same algorithm used in R16 low-mobility criterion but with its own specific set of thresholds; and/or
	-	a combination of R16 low-mobility criterion and/or beam-change based criterion. Exact details of beam change criterion are FFS.

In this contribution, we discuss our views on the definition of stationary criterion and related measurements.

2 Discussions on Stationary definition
A reduced capability (redcap) device is currently being introduced as part of 5G New Radio. A redcap device may be stationary to support some applications (e.g. industrial applications). A device with stationary property can be exploited to save energy and reduce power consumption, by performing RRM relaxation, whereby the UE would be able to reduce the measurements of suitable and neighbor cells during certain conditions. One issue is how to classify and detect whether a device is in stationary condition or not

There is currently an ongoing discussion in RAN2, [2], on how to define a stationary criterion. 

A stationary criterion, for RRC Idle/Inactive, that is not related to any subscription, would need some sort of definition. This is part of the agreements made at last meeting.

Some open questions are remaining such as whether a stationary criterion or condition is separated or part of existing mobility state definitions.

Currently we have the following mobility states [3]:

	State detection criteria:
Normal-mobility state criteria:
-	If number of cell reselections during time period TCRmax is less than NCR_M.
Medium-mobility state criteria:
-	If number of cell reselections during time period TCRmax is greater than or equal to NCR_M but less than or equal to NCR_H.
High-mobility state criteria:
-	If number of cell reselections during time period TCRmax is greater than NCR_H.




Further it is discussed how the stationary criterion are configured, e.g. either separately or as part of Rel-16 low mobility criterion, but for Rel-17 UE´s supporting this feature 
2.1 Stationary definition
As part of latest RAN2 discussion, the definition seems to narrow down on
· a combination of R16 low-mobility criterion and/or beam-change based criterion

This would mean that a redcap UE with stationary property has additional criterion than the existing low-mobility criterion. It is not only cell change criterion as in R16 low-mobility, but also criterion related to beam change. A stationary redcap UE is expected to have less beam-change within a certain time period. 

Observation 1: One additional criterion is the number of beam reselections within a certain time period.

In order for the UE to maintain this new additional criterion, there could be a measurement operation at the UE side. This could be a measure on how stable the beam is experiencing that  the UE is currently camping on. For example, if a UE obtains the best gNB TX beam within a certain period is always the same then the UE can be considered stationary. The best gNB TX beam can be obtained, e.g., by RSRP measurement and observing the gNB Tx beam index (SSB index). The UE is required to perform measurement of a multiple occasions within a period of time and analyse the measurement results, such as the statistical property. Here some measurement configuration can be defined, with e.g. some standard deviation threshold of RSRP measurement. When the standard deviation is relatively small or within the threshold then the UE could declare it meets the stationary criterion.

Proposal 1: Introduce UE stationary criterion based on a collection of multiple RSRP measurements and associated beam index within a period of time. 

In principle, the UE could use any legacy reference signal for the above measurement operation. For example, it can be SSB and/or CSI-RS. These signals are commonly used for RSRP measurement. Here, we could also consider to use PRS signals and positioning measurements for the stationary criterion purpose. The positioning measurement based on PRS can be in many forms, such as timing measurement, and/or PRS-RSRP measurement. Considering PRS can be available from one or multiple gNBs, it would be beneficial to consider using PRS and its related positioning measurement for stationary criterion. 

Proposal 2: Support to use PRS signal ad related positioning measurement for UE stationary criterion purpose. 
2.2 Configuration
The UE could be configured with criteria’s on beam measurements in order be able to determine whether it is in a stationary condition. This can be provided to the UE in a system information.

Proposal 3: The UE could be configured with criteria’s on beam measurements in order be able to determine whether it is in a stationary condition. 
2.3 [bookmark: _GoBack]Reporting
In Rel-16, based on mobility criterion, the UE can determine in which mobility state it is currently applying to, Though the network has no information of the UE status.
There might be a benefit for the network to be aware of the UE status, e.g. when status is changing.

1) The network would have information if the UE is applying RRM relaxation
2) The network can use the information to adjust its paging strategy
3) The network could in fact control the on/off of RRM relaxed measurements based on mobility or stationary state information. 
4) The UE can update the network when stationary status is no longer valid

Proposal 4: Support network controlled UE stationary criterion with where the UE is required to inform the Network about it mobility or stationary status prior performing RRM relaxation.

For UE´s in RRC Idle/Inactive, one such mechanism could be to use the small data transmission (SDT) procedure, where in the simplest form, the could be a one bit indication whether stationary condition applies or not.

Proposal 5: Use SDT to indicate stationary status to the network 

3 Summary
In this contribution, we have made the following observations and proposals:

Observation 1: One additional criterion is the number of beam reselections within a certain time period.

Proposal 1: Introduce UE stationary criterion based on a collection of multiple RSRP measurements and associated beam index within a period of time. 

Proposal 2: Support to use PRS signal ad related positioning measurement for UE stationary criterion purpose.

Proposal 3: The UE could be configured with criteria’s on beam measurements in order be able to determine whether it is in a stationary condition. 

Proposal 4: Support network controlled UE stationary criterion with where the UE is required to inform the Network about it mobility or stationary status prior performing RRM relaxation.

Proposal 5: Use SDT to indicate stationary status to the network
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