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1. Introduction
In last meeting RAN4 93, the RRM measurement on the non-anchor carriers for R16 NB-IoT enhancements are discussed, and a way forward was agreed in [1].
In this paper, we discuss the remaining issues of RRM measurement on the non-anchor carriers. A parallel CR is to implement the requirements for NRS based RRM measurement on non-anchor carriers in [2], along with the previous agreements.
2. Discussion
We have introduced the NRS on the non-anchor carrier, the main benefit from RAN4 perspective is that the UE can utilize the NRS for serving cell RRM measurement on the non-anchor carrier, when the following conditions are met:
	· the relaxed cell monitoring criteria defined in TS 36.306 are met, and
· transmit power difference of the signals/channels between anchor- and non-anchor carriers is known to the UE, and
· UE is not configured with any positioning measurements and there are sufficient number of NRS subframes available for measurements as being discussed in RAN1



Based on the discussion during previous meetings, a remaining issues is the feasibility of conducing measurement in non-sparse PO scenarios. According to RAN1 agreements, the distribution of NRS is related to the density of PO. In non-sparse PO scenarios (nB>T/2), the number consecutive NRS before a PO is less than 10, which is for the sparse PO case. Thus, whether it is feasible for UE to conduct serving cell measurement on non-anchor carrier in non-sparse PO case is still under discussion, and potential solutions were captured in the WF [1] in RAN4#93 meeting as follows:

	· FFS the feasibility of NRSRP measurements in non-sparse PO case (nB<T/2)
· Option 1: disallow RRM measurements in non-anchor carrier.
· Option 2: NRSRP measurements are allowed but with no requirements
· Option 3: NRSRP measurements are allowed under some cases/conditions which are FFS.
· Other options are not excluded. 



According to RAN1 design, in dense PO scenarios, e.g. nB=4T, there is only one NRS before every two PO. Compared with the sparse PO scenarios, where there are consecutive NRS, it will take longer time for measurement to get enough NRS samples in dense PO scenarios. 
Observation 1 : It will take longer time for measurement to get enough NRS samples in dense PO scenarios.
Since the serving cell measurement happens only once in each DRX cycle or once in N*DRX cycles when WUS is configured. Therefore, the accuracy and performance of serving cell measurement should be guaranteed at the first place. 
Proposal 1: The performance and accuracy of serving cell measurement should be guaranteed whether on anchor carrier or non-anchor carrier.
Therefore, in dense PO scenarios, UE should follow the same requirements and no relaxation is allowed. UE could switch to anchor carrier for serving cell measurement to avoid extra effort of longer measurement time to get enough NRS samples, which should be left to UE’s implementation to decide whether to conduct serving cell measurement on anchor carrier or non-anchor carrier.

Proposal 2: UE should follow the same requirements no matter the NRS distribution when the serving cell measurement is conducted on non-anchor carriers.
Proposal 3: It is left for UE implementation on which carriers to do the measurements to achieve desired measurement accuracy.

3. Conclusions
Observation 1 : It will take longer time for measurement to get enough NRS samples in dense PO scenarios.
Proposal 1: The performance and accuracy of serving cell measurement should be guaranteed whether on anchor carrier or non-anchor carrier.
Proposal 2: UE should follow the same requirements and no relaxation is allowed no matter the NRS distribution when the serving cell measurement is conducted on non-anchor carriers.
Proposal 3: It is left for UE implementation on which carriers to do the measurements to achieve desired measurement accuracy.
References
[1] R4-1915890 Way forward on RRM requirements of R16 enhancement for NB-IoT, Huawei
[bookmark: _GoBack][2] R4-2001551 CR on non-anchor RRM measurement requirements in Rel-16 NB IoT

8

2

