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1 Introduction

In this contribution, we discuss how to define UE procedure to perform RRM relaxation in RRC_CONNECTED.
2 Discussion
 The UE in RRC_IDLE/INACTIVE may evaluate whether the UE is in stationary state or not. If the UE is in stationary state, the UE may perform RRM relaxation. However, if the UE accesses to the network, the network will provide new measurement configuration to be used in RRC_CONNECTED, the UE may need to normal measurement again. After that, based on the measurement reports, the network may provide measurement configuration with relaxed parameters (e.g. less frequencies to measure). In this scenario, if the UE indicates its stationarity status to the network upon access, the network can provide measurement configuration with relaxed parameters as soon as the UE enters RRC_CONNECTED. Then the UE can continue the RRM relaxation when the UE enters RRC_CONNECTED. Such stationarity indication may be included in msg5. (i.e. RRCSetupComplete, RRCResumeComplete)
Observation 1: When a UE performing RRM relaxation in idle/inactive mode accesses to the network, the UE may need to perform normal measurement based on the provided measurement configuration, because the network does not know the UE’s stationarity status.

Proposal 1: When UE accesses to the network, UE indicates its stationarity status to the network. (e.g. whether the UE is in stationary state, or temporarily stationary, or measurement results) Based on the information, the network can provide measurement configuration for RRM relaxation as soon as the UE enters RRC_CONNECTED.
 In RAN2#114-e discussion, following was agreed to RRM relaxation in connected mode.
Agreements:

1. An RSRP/RSRQ based stationarity criterion (Working Assumption: the same as in idle/inactive) can be configured for UEs in RRC Connected. If the criterion is met, this is reported to the network (FFS how/when). It is FFS whether, based on this, besides possibly reconfiguring RRM measurements (up to network implementation), the network can enable RRM measurement relaxation (FFS whether same method as in Idle/Inactive)

It was agreed to introduce RSRP/RSRQ-based stationarity criterion and assumed that the criterion is same as in idle/inactive. Already low-mobility criterion is used in RRC_IDLE/INACTIVE, it is simple way to re-use the criterion in connected mode for stationarity criterion. Then the fundamental condition of stationarity criterion may be “RSRP change is within SSearchDelta for a time period of TsearchDelta”.
However, the network may want to configure the stationarity criterion in connected mode more stringent than the one in idle/inactive mode in order to avoid any mobility performance degradation, the parameters in the stationarity criterion should be separately configured from the low-mobility criterion in idle RRC_IDLE/INACTIVE. The criterion could be provided via RRCReconfiguration message.
Proposal 2: The low-mobility criterion in idle/inactive mode is re-used in stationarity criterion in RRC_CONNECTED. The parameters are separately configured.(e.g. via RRCReconfiguration)

When the UE performs measurement on neighbour cells in connected mode, the UE performs layer 3 filtering to avoid rapid fluctuation of measurement results. However, for the stationarity criterion evaluation, the pure measurement results should be used because different of each measurement result is used for decision of UE’s stationarity. Thus, the measurement results used in the stationarity criterion should not be based on layer 3 filtering.
Proposal 3: The stationarity criterion in connected mode is not based on layer 3 filtering.
 It was agreed that if the UE fulfils the stationarity criterion, the UE reports it to the network. Regarding when and how to perform the stationarity reporting, we can consider two ways similar with existing measurement reporting – event-based reporting and periodic reporting.
 For the event-based reporting, the UE reports its stationarity when it enters/leaves stationary state. In other words, the UE reports that the UE is now in stationary state when the mobile UE fulfils the stationarity criterion for a time period, or the UE reports that the UE is now not in stationary state when the stationary UE leaves the stationarity criterion. In this case, it seems 1-bit indication is enough to indicate whether the UE is now in stationary state or not.

 For the periodic reporting, the periodicity is configured and the UE periodically reports its stationarity to the network. In this case, when the UE’s stationarity state is changed, the UE reports it to the network at the next periodic reporting timing. In this case, the stationarity reporting may include 1-bit indication to indicate UE’s stationarity and how long the UE has (dis-)satisfied the stationarity criterion until the reporting.
Observation 2: There may be two ways to trigger stationarity reporting.
· For event-based stationarity reporting, UE reports its stationarity when it enters/leaves stationarity criterion.
· For periodic stationarity reporting, UE periodically triggers stationarity reporting.
Observation 3: The stationarity reporting may include 1-bit indication to indicate whether the UE is now in stationary state or not. For the periodic stationarity reporting, it may also include how long the UE has (dis-)satisfied the stationarity criterion.

 It is likely that the UE’s stationarity will not change frequently, so event-based stationarity reporting seems enough. Moreover, for the periodic stationarity reporting, the UE should configure the periodicity. Thus, for the simplicity, we propose to introduce event-based stationarity reporting and the UE reports it to the network when the UE’s stationarity changes.

Proposal 4: Introduce event-based stationarity reporting. The UE triggers the stationarity reporting when it enters/leaves stationarity criterion. The stationarity reporting can be transmitted via UEAssistanceInformation message and 1-bit indication can be included in the message.
 If the UE reports its stationarity to the network, the network may provide new measurement configuration to enable the RRM relaxation. The new measurement configuration for RRM relaxation may include SSB-MTC with longer periodicity or less measurement objects to measure. Then the network may need some information which frequency or cell is measured with low quality by the UE, because it is reasonable to relax the measurement on the cell/frequency with low measurement results.
So we propose to introduce new measurement report triggering condition that a measurement report is triggered when UE is in stationary state. Then the measurement report is triggered when the configured cell quality is satisfied and also the UE is in stationary state based on the stationarity criterion in connected mode. The measurement report may be used for the network how to configure the measurement configuration for RRM relaxation.
Observation 4: If UE reports its stationarity to the network, the network may provide new measurement configuration to enable measurement relaxation. Then it may be beneficial for the network if it is reported that which cell/frequency is measured with low quality by the UE. However, existing measurement report is triggered when measured neighbor cell quality becomes better.
Proposal 5: Introduce new measurement report triggering condition – “UE is in stationary state”. Then the measurement report is triggered when the UE is in stationary state and configured cell quality is satisfied.
3 Conclusion
In conclusion, we propose the followings:
Observation 1: When a UE performing RRM relaxation in idle/inactive mode accesses to the network, the UE may need to perform normal measurement based on the provided measurement configuration, because the network does not know the UE’s stationarity status.

Proposal 1: When UE accesses to the network, UE indicates its stationarity status to the network. (e.g. whether the UE is in stationary state, or temporarily stationary, or measurement results) Based on the information, the network can provide measurement configuration for RRM relaxation as soon as the UE enters RRC_CONNECTED.

Proposal 2: The low-mobility criterion in idle/inactive mode is re-used in stationarity criterion in RRC_CONNECTED. The parameters are separately configured.(e.g. via RRCReconfiguration)

Proposal 3: The stationarity criterion in connected mode is not based on layer 3 filtering.
Observation 2: There may be two ways to trigger stationarity reporting.

· For event-based stationarity reporting, UE reports its stationarity when it enters/leaves stationarity criterion.

· For periodic stationarity reporting, UE periodically triggers stationarity reporting.

Observation 3: The stationarity reporting may include 1-bit indication to indicate whether the UE is now in stationary state or not. For the periodic stationarity reporting, it may also include how long the UE has (dis-)satisfied the stationarity criterion.

Proposal 4: Introduce event-based stationarity reporting. The UE triggers the stationarity reporting when it enters/leaves stationarity criterion. The stationarity reporting can be transmitted via UEAssistanceInformation message and 1-bit indication can be included in the message.
Observation 4: If UE reports its stationarity to the network, the network may provide new measurement configuration to enable measurement relaxation. Then it may be beneficial for the network if it is reported that which cell/frequency is measured with low quality by the UE. However, existing measurement report is triggered when measured neighbor cell quality becomes better.
Proposal 5: Introduce new measurement report triggering condition – “UE is in stationary state”. Then the measurement report is triggered when the UE is in stationary state and configured cell quality is satisfied.
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