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Introduction
In the last RAN2#109bis-e meeting, we discussed the open issues of higher priority frequency RRM measurement relaxation, and we have the following agreement:
4	FFS Continue offline discussion for FR1/FR2 differentiation only.  Down select per-frequency configuration of the relaxation criteria.  
6	How/if higher priority frequencies RRM measurements are relaxed is left to RAN4 to decide

In this contribution, we will discuss the open issues about configurations for RRM measurement relaxation with the frequency of lower priority.
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Neighbor cell measurement
When the UE stays in RRC_IDLE/RRC_INACTIVE, it is required to perform measurement to neighbor cells based on the configuration of the gNB. Then based on the cell-reselection criteria in [1], the UE shall:
-	The UE shall apply the following rules for NR inter-frequencies and inter-RAT frequencies which are indicated in system information and for which the UE has priority provided as defined in 5.2.4.1:
-	For a NR inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current NR frequency, the UE shall perform measurements of higher priority NR inter-frequency or inter-RAT frequencies according to TS 38.133 [8].
-	For a NR inter-frequency with an equal or lower reselection priority than the reselection priority of the current NR frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current NR frequency:
-	If the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, the UE may choose not to perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority;
-	Otherwise, the UE shall perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority according to TS 38.133 [8].
In the following figure, we will illustrate a scenario to minimize the measurement of UE to neighbour cells, in order to realize power saving. 

When the UE is in RRC_IDLE/RRC_INACTIVE mode, it does not report the measurement result to the network. So in that case, unlike RRC_CONNECTED mode, there is nothing the network can do but by cell-reselection configuration in the SIB. So in order to save the power of UE, the network should provide better configuration to minimize the unnecessary measurement of UE. 
Observation 1: when the UE is in RRC_IDLE/RRC_INACTIVE mode, the network doesn’t know the measurement result of UE, in that the network can’t configure the UE to minimize the unnecessary measurement. 

We will illustrate the scenario by the figure below. But given the figure above, the UE is camping in the serving cell, with the configuration of measurement to F1/F2/F3/F4. 



Figure 1: measurement relaxation to non-adjacent frequencies

Thus based on the current UE behavior, the UE shall perform measurement to all these four frequencies, unless the UE is in the cell center, e.g. the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ. But the figure 1 illustrates a scenario, if the UE is in the border or cell 1 with F1 and serving cell, as the cell who is deployed with F3/F4 are quite far from the UE, then the UE should not perform measurement to F3/F4.  In this scenario, the network should configure the UE not to perform measurement to F3/F4.
Observation 2: the measurement to some frequencies are done in vain due to the deployment of some frequencies that UE never perform cell-reselection.   

But based on the current measurement relaxation procedure, the configuration of measurement relaxation can only be provided by broadcasted system information only. So the network can’t control and configure the UE behavior in real time. In that sense, we have to figure out a configuration in the SIB which can relax the measurement to those frequencies that UE will never perform cell-reselection.
Proposal 1: the network should configure the UE not to perform measurement to the frequencies which the UE can’t perform cell-reselection. 

[bookmark: _GoBack]Given the illustration of figure 1, we can see that when the UE is in the border between cell 1 and the serving cell, and it is far away to cell 3 and cell 4. In order to relax the measurement to F3 and F4, the UE can activate the measurement relaxation based on the measurement result of F1. The network knows the deployment of F1, and the if the UE is between the border of cell 1 and serving cell, the measurement result of F1 should be higher. Then the network can configure the UE to relax the measurement to F3/F4 based on the measurement result of F1.
Another way is to relax the measurement to F3/F4 based on the measurement result of F3/F4. Since the UE is too far to cell 3/cell 4, the measurement results of F3/F4 should be very low. For a low mobility UE, within a certain period, the UE will not move to the coverage of cell 3/cell 4. Thus the measurement result of F3/F4 can be considered to relax the measurement to F3/F4, in a configured period of time.
Proposal 2: the measurement relaxation of a frequency can be activated based on the measurement results of this frequency or a dedicated configured neighbor cell. 

Conclusion
It is proposed to discuss and decide on the following proposals:
Observation 1: when the UE is in RRC_IDLE/RRC_INACTIVE mode, the network doesn’t know the measurement result of UE, in that the network can’t configure the UE to minimize the unnecessary measurement. 
Observation 2: the measurement to some frequencies are done in vain due to the deployment of some frequencies that UE never perform cell-reselection.   
Proposal 1: the network should configure the UE not to perform measurement to the frequencies which the UE can’t perform cell-reselection. 
Proposal 2: the measurement relaxation of a frequency can be activated based on the measurement results of this frequency or a dedicated configured neighbor cell. 
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