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1. Introduction 
RANP#84 [2] modified the WI scope based on the RAN2 study for RRM measurements as:
	5)
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, RAN4]

a)
Specify RRM measurement relaxation by allowing measurements with longer intervals, and/or by reducing the number of cells/carriers to be measured [RAN4, RAN2]
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, RAN4].

i)
Evaluate and specify requirements (if needed) depending on RAN2 criteria [ RAN4]

NOTE: No new measurement quantities should be introduced


One aspect of the agreed WID is to reduce the number of carriers for measurements as highlighted above. In this contribution we provide details on when to measure a certain frequency or cell for power saving when frequency deployment is not ubiquitous.

2. Discussion
2.1 Conditional RRM measurements

The power saving TR, TR38.840 [1], shows that “reducing the number of measured inter-frequency layers can provide 21~38% power saving gain for RRC CONNECTED states”.
Even though the above statement applies to RRC_Connected mode, we believe that there is considerable power saving for IDLE and INACTIVE mode inter frequency measurements as well. Inter frequency measurements are performed by the UE based on its measurement configuration. For example, with reference to Figure 1, a UE may be configured to perform measurements on frequencies f2, f3, f4, f5 while camped on a cell on frequency f1. The UE will tune its receiver to these frequencies during the measurement gaps, which are configured by the network. In this case, the UE will attempt to measure four frequencies, in addition to the serving cell frequency.
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Figure 1: Performing inter frequency measurements with multiple frequencies in the neighbourhood
There is no point for UE 1 to measure frequencies f3 and f5 in such deployments. At the same time, there is no point for UE3 to measure frequencies f2 and f4. The current RRM approach allows frequency specific priority only. 
We think one approach could be that the network decides appropriate frequencies to be measured by UE 1 and UE 3 in this example. However, the network can decide only based on UE measurement reports, which might lead to more power consumption and when the UE is actually in RRC_Connected mode. The other approach could be that frequencies to be measured are made conditional on the detected cell/frequency or their existence in the neighbourhood. Going back to figure 1, UE1 measures frequency f2 only if it detects frequency f4. Alternatively, the UE1 runs a timer for all frequencies and eventually the timer will run out for frequencies f5, f3 since these will not be detected and the UE1 may ignore these frequencies. 
Proposal: Network configures additional criteria for measuring a particular frequency. These criteria could include the detection of a particular cell or frequency (higher priority) or a timer (e.g. if UE does not find this frequency whilst the timer is running then it skips measuring this frequency).
3. Conclusion
We propose RAN2 to discuss and agree on the following proposal:
Proposal: Network configures additional criteria for measuring a particular frequency. These criteria could include the detection of a particular cell or frequency (higher priority) or a timer (e.g. if UE does not find this frequency whilst the timer is running then it skips measuring this frequency).
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