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1. Introduction
The core requirements for Rel-17 NB-IoT was completed in last RAN4 meeting, with the Big CR approved in [1]. In this paper, we further provide our views on maintenance on the core requirements.
2. Discussion
In last meeting, most remaining issues were settled. One minor issue is about having conditions on maximum value of Tmeasure_inter and Tdetect_inter, the proposal is summarized as follows:
	Issue 1-1-2: Issue 1-1-2: Conditions of maximum value of Tmeasure_inter and Tdetect_inter

Discuss following option in maintenance stage:
The inter-frequency measurement requirements when Tmeasure_inter ≤ 50 sec. The UE is not required to continue trying to measure cells in an inter-frequency carrier if it has not been able to collect the minimum required number of samples after that amount of time. 
The inter-frequency detection requirements apply when Tdetect_inter ≤ 60 sec. The UE is not required to continue trying to detect cells in an inter-frequency carrier if it has not been able to collect the minimum required number of samples after that amount of time.




The motivation of having this conditions raised from RAN4#101-bis-e meeting [3], which is shown as follows:
	Issue 1-2-4: Detailed requirements for inter-frequency measurement
Agreement：
Requirements for inter-frequency measurement on a carrier different from serving carrier requirements is defined as:
Tmeasure_inter = ∑(i=1)N Min(5000,Ta,i )ms,
· where Ta,i is the interval between available measurement samples in measurement occasions according to the conditions for inter-frequency measurement. And UE is not required to monitor NRS and NSSS more frequent than once per 20ms and once per 40ms, where Ta,i ≥ 20 ms for NRS and Ta,i ≥ 40 ms for NSSS. 
· N = 60 for NRS-based measurement and 40 for NSSS based measurement.
· UE will restart the measurement when the interval between two samples are larger than 5000 ms, and the delay requirements are extended accordingly.
· The requirements apply when the Tmeasure_inter is less than X seconds. X is FFS.




The reason is that company raised the concerns that according to current conditions, if UE barely has usable sample for measurement which means UE is in heavy data traffic, the measurement delay could be extremely long if without any limitation. Then it is agreed in RAN4#101-bis-e that there will be a cap on the maximum length of Tmeasure_inter, Tdetect_inter with the exact value FFS. In last meeting, company proposed to define the conditions as 50 seconds and 60 seconds respectively. The intention is to keep the maximum time for inter-frequency detection and measurement the same level as that for intra-frequency case (with largest DRX cycle configuration).
Regarding to the proposed proposal in last meeting, we slightly modified it as follows with the statement of UE behavior removed. 
· The inter-frequency measurement requirements when Tmeasure_inter ≤ 50 sec. 
· The inter-frequency detection requirements apply when Tdetect_inter ≤ 60 sec. 
The reason is that according to RAN2 CR R2-2203577 about measurement behavior on when and whether UE shall perform neighbor cell measurement. It means whether UE shall perform the measurement is controlled by the threshold and timer. Then, from RAN4 requirements perspective, there is no need to defined additional behavior on when and for how long that UE needs to perform the neighbor cell measurement.
	5.5.x	Measurements in NB-IoT
Upon transition to RRC_CONNECTED mode, the UE shall:
1>	if neighCellMeasCriteria is present in SystemInformationBlockType3-NB:
2> 	set NRSRPRef  to the latest result of the serving cell measurement as used for cell selection/reselection evaluation;
2>	if the relaxed monitoring criterion defined in TS 36.304 [4] was not fulfilled:
3>	start T3XX with the value t-MeasureDeltaP;
While in RRC_CONNECTED mode, after performing a measurement, the UE shall:
1>	in the following use the NRSRP measurement for the measured carrier  and nrs-PowerOffsetNonAnchor corresponding to the measured carrier;
1>	if neighCellMeasCriteria is present in SystemInformationBlockType3-NB:
2> 	if (NRSRPRef – (NRSRP– PowerOffsetNonAnchor)) > s-MeasureDeltaP:
3>	set NRSRPRef  = (NRSRP – nrs-PowerOffsetNonAnchor);
3>	start or restart T3XX with the value t-MeasureDeltaP;
1>	if neighCellMeasCriteria is not present in SystemInformationBlockType3-NB; or
1>	if T3XX is running:
2>	if (NRSRP – nrs-PowerOffsetNonAnchor) < s-MeasureIntra, perform intra-frequency measurements as defined in TS 36.133 [16];
2>	if (NRSRP – nrs-PowerOffsetNonAnchor) < s-MeasureInter, perform inter-frequency measurements as defined in TS 36.133 [16].




Observation 1: From RAN4 requirements perspective, there is no need to define additional UE behaviour on when and for how long that UE needs to perform neighbour cell measurement.
Proposal 1: 
· The inter-frequency measurement requirements when Tmeasure_inter ≤ 50 sec. 
· The inter-frequency detection requirements apply when Tdetect_inter ≤ 60 sec. 
Regarding the CR on core part requirements, the proposed changes can be found in the accompanied CR [4]. We also present the motivations on the proposed changes in this paper.
One of the proposed changes is on following part:
	· Ta,i is the interval between available measurement samples in measurement occasions (MOdetect_inter_NB1-NC) for inter-frequency detection. The UE shall restart the cell detection when the following condition is not met: 
200 ≤  Ta,i ≤ 5000 ms
· Tb,i is the interval between available measurement samples in measurement occasions (MOmeasure_inter_NB1-NC) for inter-frequency measurement. The UE shall restart the measurement when following conditions is not met:
50 ≤  Tb,i ≤ 5000 ms for RRM measurement




There were discussion on the meaning of the highlighted part in 2nd round discussion in that last meeting, and also commented by companies during Big CR stage. But it is recommended companies can have better understanding and discussion in maintenance stage. From our understanding, the motivation to let UE restart the measurement coming from the following agreement. It is for the case that two measurement samples are spaced too far way (i.e. UE has dense data scheduling for more than 5000 ms), then the samples get before maybe out dated, then UE needs to restart the measurement. The common understanding about “restarting the measurement” means UE shall abandon the samples got before, and it could be seen that similar description are also used in other RRM requirements.
	Agreement：
Requirements for inter-frequency detection on a carrier different from serving carrier requirements is defined as:
Tdetect_inter = ∑(i=1)N Min(5000,Ta,i )ms,
· where Ta,i is the interval between available measurement samples in measurement occasions according to the conditions for inter-frequency measurement. And UE is not required to monitor NPSS/NSSS more frequent than once per 40ms, where Ta,i ≥ 40 ms, and N = 70.
· UE will restart the detection when the interval between two samples are larger than 5000 ms, and the delay requirements are extended accordingly.
· The requirements apply when the Tdetect_inter is less than X seconds. X is FFS.




Observation 2: According to the agreement, UE shall restart detection/detection when the interval between two samples are larger than 5000 ms. Restarting measurement means abandon previous outdated samples.
However, according to current formulation, it says that UE shall also restart measurement the interval between measurement samples is less than 200 ms. What company may be confused is that 200 ms is the minimum length of one measurement occasion agreed in last meeting, while Ta,i is the interval between two measurement samples. From our understanding, 200 ms is wrongly used in the here. For instance, it is agreed that UE is not required to monitor NPSS/NSS more frequent than once per 40 ms according to agreed sampling rate. It means Ta,i could be 40 ms. However, according to current description, it seems UE shall always restart measurement (abandon pervious samples). In other words, a measurement occasion could be 200 ms long which means the interval between measurement samples within this occasions must less than 200 ms.
Observation 3: A measurement occasion could be 200 ms long which means the interval between measurement samples within this occasion must be less than 200 ms. According to current description, UE may also restart measurement (abandon previous samples).
Thus, we suggest to remove this part which can be found in our companied CR.
3. Conclusions
Observation 1: From RAN4 requirements perspective, there is no need to define additional UE behaviour on when and for how long that UE needs to perform neighbour cell measurement.
Proposal 1: 
· The inter-frequency measurement requirements when Tmeasure_inter ≤ 50 sec. 
· The inter-frequency detection requirements apply when Tdetect_inter ≤ 60 sec. 
Observation 2: According to the agreement, UE shall restart detection/detection when the interval between two samples are larger than 5000 ms. Restarting measurement means abandon previous outdated samples.
Observation 3: A measurement occasion could be 200 ms long which means the interval between measurement samples within this occasion must be less than 200 ms. According to current description, UE may also restart measurement (abandon previous samples).
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