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Introduction
In RAN4#94-e meeting, the RRM measurement on non-anchor carrier was further discussed and the following was captured in the WF [1]:
Multi carrier operation non-anchor RRM:
· Whether combining NRSRP samples between anchor carrier and non-anchor carriers are allowed, following two options are under consideration:
· Option 1: NRSRP measurements on non-anchor carrier can be filtered or combined with NRSRP measurement on anchor carrier after translating the non-anchor carrier measurement with parameter nrs-PowerOffsetNonAnchor without any conditions or prerequisites.
· Option 2: NRSRP measurements on non-anchor carrier can be filtered or combined with NRSRP measurement on anchor carrier after translating the non-anchor carrier measurement with parameter nrs-PowerOffsetNonAnchor with the condition is fulfilled, where the condition is FFS.


No progress was achieved compared to RAN4#93 meeting. In this paper, we further elaborate on our view which is option 1 in the WF.
Discussion
Per previous agreements, only NRSRP can be measured in non-anchor carrier. The issue that has been raised is how the measurements from anchor and non-anchor carrier can be filtered together. This situation can occur if UE decides to drop back to anchor carrier for resynchronization or other purposes but still has to perform filtering of NRSRP measurements across DRX cycles (e.g., for serving cell evaluation). 
As agreed in last RAN4 meeting, the NRSRP measurement on the non-anchor carrier can be translated to its equivalent in anchor carrier via the parameter nrs-PowerOffsetNonAnchor. After this translation, both metrics (NRSRP from anchor and NRSRP from non-anchor) are in common domain and can be combined or filtered together. For example, assuming that filtering operation is simply an averaging function, then:


The power offset between anchor and non-anchor carrier are already quantized to discrete values in {-12, -10, -8, -6, -4, -2, 0, 3} dB values. After translation, the measurements from both anchor and non-anchor carriers will be on the same scale and can therefore be combined without any other prerequisites. 
It was argued in the last RAN4 meetings that different fading characteristics or loading/interference level on non-anchor and anchor carriers can impact the power imbalance between the two carriers and degrade the quality of the combined measurement. It is noted, however, that such fluctuations due to channel conditions can also happen in anchor-carrier measurements when the two measurements to be combined can have a large time lapse between them in longer DRX cycles. Per the existing specification, the time-domain filtering is allowed and even required to average out the channel fading impact on the measurement. Hence, time-diversity does not pose a problem. From TS 36.133:
The UE shall filter the NRSRP and NRSRQ measurements of the NB-IoT serving cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by, at least DRX cycle/2.

Observation 1. Current specification mandates UE to filter NRSRP measurements across DRX cycles, i.e., time-domain channel variation does not prevent UE from filtering NRSRP measurements and no specific condition to allow filtering exists. 
In our view, there is no reason to distinguish between frequency-diversity and time-diversity in combining/filtering NRSRP results. The proponents of option 2 suggest imposing a threshold of X dB such that only if a measurement from anchor carrier and another measurement from non-anchor carrier are within X dB after translation via nrs-PowerOffsetNonAnchor, combining/filtering of them would be allowed. This is an unnecessary new UE behavior which differentiates frequency domain variation from time domain variation.
Furthermore, it is straightforward to show that such condition is impractical. Fading channel variation of at least 6 dB between samples taken in different time instances is a typical assumption. Hence, two samples from two DRX cycles can be 6 dB apart particularly for longer DRX cycles (e.g., 10.24 s). On top of this, NRSRP estimation accuracy is +/- 6 dB for normal coverage and +/- 10.3 dB for enhanced coverage. Considering the combined effect of fading and estimation (in)accuracy, it can be seen that two samples from two DRX cycles can be 6 dB (fading) + 12 dB (estimation error) = 18 dB apart in normal coverage and 26.6 dB apart in enhanced coverage. Yet, with such massive margins of separation between two successive samples, no condition in the specification exist on how and when UE is allowed to filter/combine measurements across DRX cycles in anchor carrier. 
Observation 2. Considering the combined effect of fading and NRSRP estimation accuracy, even in anchor carrier, measurements from two successive DRX cycles can be 18 dB and 26.6 dB apart in normal and enhanced coverage, respectively. Yet, no restriction on filtering/combining them exist in current specification. 
We fail to see how such margins in the frequency domain due to measurements on anchor and non-anchor carriers can be different or why they should be treated differently by defining a new UE behavior. Moreover, any threshold would have to accommodate the large estimation errors in NB-IoT which readily renders it useless. 
Proposal 1. NRSRP measurements on non-anchor carrier can be filtered or combined with NRSRP measurement on anchor carrier after translating the non-anchor carrier measurement with parameter nrs-PowerOffsetNonAnchor without any conditions or prerequisites. 
Conclusions
Observation 1. Current specification mandates UE to filter NRSRP measurements across DRX cycles, i.e., time-domain channel variation does not prevent UE from filtering NRSRP measurements and no specific condition to allow filtering exists. 
Observation 2. Considering the combined effect of fading and NRSRP estimation accuracy, even in anchor carrier, measurements from two successive DRX cycles can be 18 dB and 26.6 dB apart in normal and enhanced coverage, respectively. Yet, no restriction on filtering/combining them exist in current specification. 
Proposal 1. NRSRP measurements on non-anchor carrier can be filtered or combined with NRSRP measurement on anchor carrier after translating the non-anchor carrier measurement with parameter nrs-PowerOffsetNonAnchor without any conditions or prerequisites. 
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