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Discussion and decision
1 Introduction

This contribution discusses RAN2 open aspects to be addressed in order to enable the following feature [1]:
Specify network-configured mechanism to relax intra and inter-frequency RRM measurement for neighbour cells for RRC_IDLE/INACTIVE with minimal mobility performance impacts [RAN2/4]

a) Specify RRM measurement relaxation by allowing measurements with longer intervals, and/or by reducing the number of cells/carriers to be measured [RAN4/2]

b) Define triggering criteria for the UE to move between relaxed and normal RRM measurements, that considers at least if UE is not at cell edge, or if UE is stationary or with low mobility [RAN2/4]
i)  Evaluate and specify requirements (if needed) depending on RAN2 criteria [RAN4]

NOTE: No new measurement quantities should be introduced

2 Discussion

2.1 Usage of relaxing the RRM measurements

The WID [1] captures that relaxation of the RRM measurements is used by UEs in RRC_IDLE and RRC_INACTIVE (i.e. not in RRC_CONNECTED) and for neighboring cells (i.e. not for serving cell).
Proposal 1. RAN2 confirms WID guidance that the relaxation of the RRM measurements is only used by UEs in RRC_IDLE and RRC_INACTIVE (i.e. RRC_CONNECTED is NOT included) and for neighbouring cells (i.e. serving cell is not included). 

Therefore when a UE supports this new feature to relax the RRM measurements, it is up to network to configure a UE to use or not this feature. There are two ways for the network to configure a UE in RRC_IDLE and RRC_INACTIVE to use this kind of feature: (1) via dedicated signaling (e.g. RRCRelease message) or (2) via broadcast signaling (e.g. SIB3 for intra-frequency and SIB4 for inter-frequency). In our understanding both mechanisms could be enabled and they could be complementary. Dedicated signaling (1) could be used by the network to enable the usage of this feature by the UE and broadcast signaling (2) to provide the required information/criteria to be used by a UE in RRC_IDLE and RRC_INACTIVE when enabling the RRM measurement relaxation feature.
Proposal 2. When a UE supports relaxation of RRM measurement, UE informs this to the network via UE's capabilities included in UECapabilityInformation message.
Proposal 3. When a UE supports relaxation of RRM measurement, network can enable its usage via dedicates signaling of RRCRelease message and any required configuration is provided via broadcast signaling of SIB3 for intra-frequency measurements and SIB4 for inter-frequency ones. 

2.2 Criteria for UE to relax the RRM measurements
The WID [1] captures that the triggering criteria for the UE to move between relaxed and normal RRM measurements should consider at least if the UE is not at cell edge, and if the UE is stationary (or with low mobility). Other criteria were also considered during the email discussion [105bis#29] [3]:
· Variation of cell or beam quality for serving and/or neighbor.

· Change of serving beam, UE speed/direction, or beam direction.

· Number of cell or beam changes in a given time.

· UE mobility history/state.

· Cell type/deployments.

· Non-3GPP information (e.g. GPS).

Firstly we suggest that RAN2 agrees on the minimum criteria for a UE to meet in order to relax its RRM measurements in neighboring cells before discussing which mechanism is used to determine this behavior. This minimum criteria are (1) the UE needs not to be at cell edge and (2) the UE should be considered stationary or low mobility. 
Proposal 4. The criteria for a UE to relax its RRM measurements are (1) not being at cell edge and (2) being stationary or low mobility. How a UE determines these criteria are discussed separately.
The following options could be considered for a UE to determine that is not at cell edge:
Option (a) The RSRP and/or RSRQ and/or SINR for serving cell is above certain configured threshold.

Option (b) The RSRP and/or RSRQ and/or SINR for serving cell does not vary more than certain delta, similar to LTE eMTC/NB-IoT.

Variations of the actual measurement as suggested by option (b) might be very aggressive approach for normal kind of UEs when we are mainly interested to determine if they are not at cell edge. For example, a UE located in the cell center could suffer variations of its RSRP/RSRQ due to changes on its surrounding or low mobility while still be in good cell coverage. Therefore we have slightly preference to enable option (a) or when a UE were in values close to the threshold a mixed of both options (a) and (b) 
Proposal 5. A UE is not at cell edge when at least the RSRP and/or RSRQ and/or SINR of serving cell is above certain configured threshold. 

The following options could be considered for a UE to determine that is stationary or low mobility:

Option (a) When the number of cell reselections during certain time period is equal to 0

Option (b) When the number of cell reselections during certain time period is less than certain threshold.

Companies raised concerns on the usage of this feature if the UE were to lose coverage or get out of sync with the network. Therefore option (a) might be more suitable as it is more conservative.
Proposal 6. To discuss whether a UE is stationary or low mobility when the number of cell reselections during certain time period is equal to 0 or less than certain threshold.
The criteria when having a UE that is not at cell edge and is stationary (or low mobility) could be specified or model in different ways:

Option (a) Within the list of rules defined on TS 38.304 that limits the needed measurements (in section 5.2.4.2 "Measurement rules for cell re-selection").

Option (b) As a new NR mobility related state (which could be called "stationary/cell-center mobility state"). 
State detection criteria:
Stationary/cell-center mobility state criteria:

- If number of cell reselections during time period TCRstationary is equal to 0.

Normal-mobility state criteria:

-    If number of cell reselections during time period TCRmax is greater than 0 but 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 NCR_H.

High-mobility state criteria:

-    If number of cell reselections during time period TCRmax is greater than NCR_H.

We understand that both options are feasible however we have slightly preference to define it as a new mobility state understanding that there are other usages and future enhancements could be built on top of it; in both UE and network side. For example, UE could report this mobility state information for the network to take into consideration when getting the UE in RRC_CONNECTED. 
Proposal 7. When a UE meets the criteria of not being at cell edge while being stationary, this is defined as part of a new NR mobility related state that is detected in the UE (e.g. "stationary/cell-center mobility state"). 

2.3 Actual relaxtion of RRM measuremets

The WID [1] captures that the relaxation of RRM measurement may be done by having longer intervals, and/or reducing the number of cells/carriers to be measured. From RAN2 side, no concerns were found to enable relaxation on the RRM measurements by having longer intervals, and/or reducing the number of cells/carriers to be measured during the SI phase. However it was identified that during the WI phase, RAN4's input is required before taken any final decision. 
Proposal 8. From RAN2 perspective, the relaxation of RRM measurements can be done by having longer intervals, and/or reducing the number of cells/carriers to be measured. Corresponding RAN4's input (e.g. on preferences and/or implications) needs to be taken into account.
3 Conclusion

The proposals captured are the following:
Proposal 1.
RAN2 confirms WID guidance that the relaxation of the RRM measurements is only used by UEs in RRC_IDLE and RRC_INACTIVE (i.e. RRC_CONNECTED is NOT included) and for neighbouring cells (i.e. serving cell is not included).
Proposal 2.
When a UE supports relaxation of RRM measurement, UE informs this to the network via UE's capabilities included in UECapabilityInformation message.
Proposal 3.
When a UE supports relaxation of RRM measurement, network can enable its usage via dedicates signaling of RRCRelease message and any required configuration is provided via broadcast signaling of SIB3 for intra-frequency measurements and SIB4 for inter-frequency ones.
Proposal 4.
The criteria for a UE to relax its RRM measurements are (1) not being at cell edge and (2) being stationary or low mobility. How a UE determines these criteria are discussed separately.
Proposal 5.
A UE is not at cell edge when at least the RSRP and/or RSRQ and/or SINR of serving cell is above certain configured threshold.
Proposal 6.
To discuss whether a UE is stationary or low mobility when the number of cell reselections during certain time period is equal to 0 or less than certain threshold.
Proposal 7.
When a UE meets the criteria of not being at cell edge while being stationary, this is defined as part of a new NR mobility related state that is detected in the UE (e.g. "stationary/cell-center mobility state").
Proposal 8.
From RAN2 perspective, the relaxation of RRM measurements can be done by having longer intervals, and/or reducing the number of cells/carriers to be measured. Corresponding RAN4's input (e.g. on preferences and/or implications) needs to be taken into account.
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