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Introduction
In RAN4#94-e-Bis meeting, multi-carrier operation in NB-IoT was further discussed and it was agreed to [1]:
Filtering and combination of samples between anchor carrier and non-anchor carriers:
· The issue will be discussed in RAN4-95e based on the option 2b, which is 
· 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, provided that the UE is in enhanced coverage (SINR < -6 dB).
· 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, provided that
· the UE is in normal coverage (SINR ≥ -6 dB) and 
· the comparison of NRSRP samples between anchor and non-anchor carrier, taken during the same measurement period and accounting for the signal power offset, yields a difference within a margin M (FFS if a fixed predefined value or a value signaled by the network should be applied).



The filtering and combining in enhanced coverage is without any preconditions. The filtering and combining in normal coverage is subject to possible conditions that are further discussed here.
Discussion
Several issues and concerns about imposition of a condition for combining and filtering of anchor and non-anchor NRSRP measurement were brought up in email discussion # 129 in the last meeting. 
One of the issues is that UE may be using anchor and non-anchor measurements in different DRX cycles and the condition in WF is based on SINR so in our view, it is not clear which SINR the condition refers to: SINR ≥ -6 dB on the non-anchor carrier or SINR ≥ -6 dB of the anchor carrier? 
Observation 1. It is not clear whether SINR to be used for qualifying a measurement for combining and filtering is on the anchor carrier or non-anchor carrier.
Moreover, in our view, SINR ≥ -6 dB is pretty good for coming up with a reliable NRSRP measurement (which is just a metric for power). Even in normal MCL conditions of LTE, SINR ≥ -6 dB is the typical side condition so we do not quite understand why UE should be prohibited from combining measurement results if SINR ≥ -6 dB. 
Observation 2. SINR ≥ -6 dB is the typical side condition in LTE operation with lower MCL and leads to accurate NRSRP measurement results. 
In our understanding, UE does not make more than one measurement per DRX cycle and this measurement can either be done on the anchor carrier (if UE sees the need for time/freq synchronization) or non-anchor carrier. This is a typical implementation. Comments from some companies from last meeting appeared to require such condition on the difference of the two measurements only if two measurements on both anchor and non-anchor carriers are performed in the same DRX cycle. 
Observation 3. Typical UE implementation makes one measurement per DRX cycle.
In addition, UE behavior in case if a still-not-clear condition on difference of anchor and non-anchor carrier measurement is exceeded is not clearly defined by proponents of this option. If a typical UE performs one measurement per DRX cycle and in some instances, it is not allowed to combine them for filtering, then should UE continue without any filtering and combining in contrast to TS 36.133 requirements? 
Observation 4. UE behavior in case condition on difference of anchor and non-anchor carrier measurement is exceeded is not clearly defined. 
On top of these concerns, the NRSRP estimation accuracy in normal coverage is +/- 6 dB at best. To include this estimation accuracy, the value of M cannot ever be smaller than 12 dB. 
Observation 5. The value of M cannot ever be smaller than 12 dB since the NRSRP estimation accuracy in normal coverage is +/- 6 dB at best.
Due to all the concerns in Observations 1-5, our view is that even for normal coverage, imposing a condition on when UE can combine/filter measurements of anchor and non-anchor carrier is not realistic and should not be pursued by RAN4. 
Proposal 1. RAN4 to not pursue imposing a condition on when UE can combine/filter measurements of anchor and non-anchor carriers.
Conclusions
Observation 1. In the proposal of WF, it is not clear whether SINR to be used for qualifying a measurement for combining and filtering is on the anchor carrier or non-anchor carrier.
Observation 2. SINR ≥ -6 dB is the typical side condition in LTE operation with lower MCL and leads to accurate NRSRP measurement results. 
Observation 3. Typical UE implementation makes one measurement per DRX cycle.
Observation 4. UE behavior in case condition on difference of anchor and non-anchor carrier measurement is exceeded is not clearly defined. 
Observation 5. The value of M cannot ever be smaller than 12 dB since the NRSRP estimation accuracy in normal coverage is +/- 6 dB.
Proposal 1. RAN4 to not pursue imposing a condition on when UE can combine/filter measurements of anchor and non-anchor carriers.
References
[1] R4-2005289


8

4

