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1. Introduction
In the last RAN4 94-3-bis meetings, the RRM requirements for Rel-15 NB-IoT were discussed [1]. We have made some progress on the issue of filtering of samples between anchor and non-anchor carriers. There are still some issues need to be discussed and clarified. We present our views in this paper.
2. Discussion
In the last RAN4 94-e-bis meetings, the agreements about filtering and combination of samples between anchor carrier and non-anchor carriers are as follows:
	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).




As discussed in the previous meeting, option 2b is an acceptable method with some necessary clarifications. Firstly, as mentioned in option 2b, there is no prerequisite or condition for UE in enhanced coverage when filtering the measurement between anchor and non-anchor carriers.
Proposal 1: There is no prerequisite or condition for UE in enhanced coverage when filtering the measurement between anchor and non-anchor carriers.
For UE in normal coverage, a threshold shall be introduced. As analysed in the last RAN4 meeting, considering the accuracy requirements for NB-IoT defined in clause 9.1.22 in TS 36.133 [2], the accuracy requirements for normal coverage is 6 dB, thus the threshold makes sense provided that it is larger than 12 dB. Therefore, we propose that the threshold for comparison between anchor carrier and non-anchor carrier in normal coverage is 18 dB, which is a predefined value in TS 36.133.
Proposal 2: The threshold for comparison between anchor carrier and non-anchor carrier in normal coverage is 18 dB, which is a predefined value in TS 36.133.
In addition to the value and the indication method of the threshold for comparison, there are some UE behaviours shall be clarified and defined. As agreed to introduce the threshold for comparison, the accuracy and reliability shall be guaranteed. Thus, the measurement results for comparison shall be from anchor and non-anchor carrier within the same DRX cycles, which means in same DRX cycles, UE shall perform measurement on both anchor carrier and non-anchor carrier within the same DRX cycles. 
Proposal 3: The measurement results for comparison shall be from anchor and non-anchor carrier within the same DRX cycles, which means in same DRX cycles, UE shall perform measurement on both anchor carrier and non-anchor carrier within in the same DRX cycles. 
Based on proposal 3, it is obvious that UE shall perform the measurement on both carrier in a much lower frequency. For example as shown in Fig.1, UE is required to perform measurement on non-anchor carrier every DRX cycles, and in addition, UE shall perform measurement on anchor carrier at least every M DRX cycles, where M is FFS.
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Fig. 1
Proposal 4: UE shall perform measurement on anchor carrier at least every M DRX cycles, where M is FFS.
If the difference between NRSRP 1 and NRSRP2 (translated by nrs-PowerOffsetNonAnchor) is larger than the defined threshold, the subsequent behaviour need to be clarified. There are two intuitive options for UE here: 1) UE is not allowed to perform measurement on non-anchor carrier. 2) Abandon the NRSRP1 and filtering the samples only from non-anchor carrier. For the option1, it is unfair to disable the non-anchor carrier measurement only based on the single-shot comparison which could contains huge error due to small scale fading. For option 2, if there is indeed significant difference between carriers, the issue is not fixed by only abandoning the sample from anchor carriers. 
Observation 1: The decision (i.e. disabling the NRSRP measurement on non-anchor carrier) shall not be made only based on one single-shot comparison between samples from anchor and non-anchor carriers.
Based on observation 1 and proposal 4. Within the DRX where UE perform measurement on both carriers, if the difference is larger than the threshold, the measurement on non-anchor carrier is regarded as unavailable, and in the next DRX cycle, UE shall also perform measurement on anchor and non-anchor carrier for more reliable comparison. Only after K consecutive times that the measurement on non-anchor carrier is regarded as unavailable that UE shall only perform measurement on anchor carrier for a certain period of time, as shown in the example in Fig. 2.
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Fig. 2
Proposal 5: Only after K consecutive times that the measurement on non-anchor carrier is regarded as unavailable that UE shall only perform measurement on anchor carrier for a certain period of time.

3. Conclusion
Proposal 1: There is no prerequisite or condition for UE in enhanced coverage when filtering the measurement between anchor and non-anchor carriers.
Proposal 2: The threshold for comparison between anchor carrier and non-anchor carrier in normal coverage is 18 dB, which is a predefined value in TS 36.133.
Proposal 3: The measurement results for comparison shall be from anchor and non-anchor carrier within the same DRX cycles, which means in same DRX cycles, UE shall perform measurement on both anchor carrier and non-anchor carrier within in the same DRX cycles. 
Proposal 4: UE shall perform measurement on anchor carrier at least every M DRX cycles, where M is FFS.
Observation 1: The decision (i.e. disabling the NRSRP measurement on non-anchor carrier) shall not be made only based on one single-shot comparison between samples from anchor and non-anchor carriers.
Proposal 5: Only after K consecutive times that the measurement on non-anchor carrier is regarded as unavailable that UE shall only perform measurement on anchor carrier for a certain period of time.
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