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1	Introduction
At RAN4#91 meeting, RAN4 discussed feasibility of serving cell RRM measurements on non-anchor carrier and reached the conclusion that NRSRP measurement is feasible under certain conditions. It is however not clear whether NRSRQ measurement is feasible on the non-anchor carrier, and thus following agreements were reached in the agreed way forward [1]:
	· For NRSRQ measurement on non-anchor carriers
· NRSRQ measurements on a non-anchor paging carrier cannot be translated to the equivalent NRSRQ measurements of the anchor carrier in the same way that NRSRP can be translated. 
· RAN4 is further investigating possible alternative methods for NRSRQ measurements translation between non-anchor paging and anchor carriers
· It is FFS whether serving cell measurement relaxation introduced in Rel 15 for WUS can also be applied when the UE performs serving cell measurements on the non-anchor paging carrier




In this contribution we further investigate the feasibility of NRSRQ measurement on the non-anchor carrier and provide our view on the topic. 
2	Discussion
In this section we present different alternatives to make NRSRQ measurement feasible when the UE is camped on a non-anchor carrier. Since the anchor-carrier measurements are typically used in various operational tasks such as serving cell evaluation, it is important that the NRSRQ measurement when performed on the non-anchor has no or only small differences compared to such measurement on the anchor-carrier. 
NRSRQ measurement
RAN4 has agreed that signal strength measurement (NRSRP) is feasible on the non-anchor carrier under certain conditions. Since anchor and non-anchor carriers are placed within 20 MHz bandwidth and they are assumed to be collocated, the measured value is expected to be similar on both carriers. The signal quality measurement (NRSRQ), on the other hand, has different characteristics as it is representing the actual load and interference experienced by a UE on a particular carrier. Hence, it is difficult to carry out such measurement interchangeably on anchor and any of the configured non-anchor carrier(s). Thus, the UE needs to switch to anchor-carrier to perform signal quality measurement and then switch back to non-anchor carrier where it is camped. Such switching causes unnecessary interruptions and power-consumptions to the UE.
First approach:
One way to realize NRSRQ measurement on the non-anchor carrier is by UE performing the NRSRQ measurement on both anchor- and non-anchor carriers but with different periodicities, and comparing them to decide whether the UE is allowed to perform and use the NRSRQ measurement on non-anchor carrier in different procedures (e.g. serving cell evaluation). To make this method realistic and not to affect the UE power consumption, the non-anchor carrier NRSRQ measurement (NRSRQ2) can be performed on periodic basis while the anchor carrier NRSRQ measurement (NRSRQ1) is performed with a different periodicity which is less frequently than the non-anchor carrier measurement. More specifically, the UE is allowed to perform and use the NRSRQ measurement on non-anchor carrier if the magnitude of the difference between the NRSRQ measurement performed on the anchor carrier and non-anchor carrier does not exceed a certain margin (e.g. X dB), see below: 
|NRSRQ1 – NRSRQ2| ≤ X

If the above condition is fulfilled, the UE is allowed to continue measure on the non-anchor carrier and use the measured value in different procedures. Otherwise, the UE shall not perform or use any NRSRQ measurement performed on the non-anchor carrier in any procedures. 
· Proposal #1: UE is allowed to use NRSRQ measurement performed on the non-anchor carrier provided that the magnitude of the difference between NRSRQ performed on the anchor and non-anchor is less than a certain margin (X dB). 
Second approach:
Another way to realize NRSRQ measurement on the non-anchor carrier is by following a new NRSRQ measurement definition. More specifically, the new NRSRQ measurement can be defined as the ratio NRSRP/NRSSI, where NRSRP is performed over the non-anchor carrier and the NRSSI is performed over the anchor-carrier as follows:
                        

In the above definition, it is important that the NRSSI measurement is performed on the anchor carrier since it should include all type of received signals (noise, interference etc.) within the measured radio resource. Since the measurement is used in various tasks and in legacy operation the tasks are based on anchor-carrier measurements, it is important that new NRSRQ measurement derived from the non-anchor carrier reflect the load and interference conditions of the anchor-carrier. This is achieved by taking the NRSSI (denominator part of equation) based on the anchor-carrier. Moreover, the NRSSI and NRSRP can be measured with different periodicities, where NRSSI is measured e.g. less frequently than NRSRP. In particular, NRSSI can be measured when the UE switches to the anchor-carrier for receiving the synchronizing signals or broadcast signals and the measured NRSSI value is not expected to change drastically between two such occasions. 
· Proposal #2: NRSRQ is measured as follows when UE is camped on a non-anchor carrier: 


Third approach:
A third way is to perform the NRSRQ measurement entirely on the anchor- or non-anchor carrier by applying compensation, i.e. UE evaluates the cell suitability criterion using both NRSRP and NRSRQ. The anchor-carrier measurement can be done less frequently compared to NRSRP performed on the non-anchor carrier and therefore may require some compensation. 
· Proposal #3: UE is allowed to use the NRSRQ measurement on either anchor- or non-anchor carrier for serving cell evaluation by applying compensation.
Fourth approach:
A fourth way is to only use NRSRP measurement performed on the non-anchor carrier in the serving cell evaluation when the UE is camped on a non-anchor carrier. This approach is rather simple compared to the other approaches described above. However, this requires a new cell suitability criterion for non-anchor operation, and therefore RAN2 needs to be informed. 
· Proposal #4: UE shall evaluate the serving cell using NRSRP measurement only when camped on a non-anchor carrier. 
Summary
In this contribution we have discussed the feasibility of NRSRQ measurement when UE is camped on a non-anchor carrier based on previous agreements in [1]. More specifically, we have identified following three approaches for measuring NRSRQ when camped on a non-anchor carrier. 
· Proposal #1: UE is allowed to use NRSRQ measurement performed on the non-anchor carrier provided that the magnitude of the difference between NRSRQ performed on the anchor and non-anchor is less than a certain margin (X dB). 
· Proposal #2: NRSRQ is measured as follows when UE is camped on a non-anchor carrier: 

· Proposal #3: UE is allowed to use the NRSRQ measurement on either anchor- or non-anchor carrier for serving cell evaluation by applying compensation.
· Proposal #4: UE shall evaluate the serving cell using NRSRP measurement only when camped on a non-anchor carrier. 
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