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Introduction
[bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK24][bookmark: OLE_LINK41]In the last meeting NB-IoT ad-hoc concerning idle mode procedures it was discussed whether NB-IoT UEs need to report measurements conducted in idle in connected mode. Besides the issue of reporting the document hereafter also treats the point whether all devices served by IoT realy would need to regularly execute measurements.
Discussion
Measurements may need to be performed by the device for various reasons.
· Measurements for mobility purposes, i.e. the device moves 
· Static devices, impacted by changes in the network
· Measurements to be reported to the device for other purposes

The devices moves slowly from one cell to another cell.
In this context the device needs to have the ability to perform cell selection/re-select. The cell re-selection can be based on various selection criteria where all have in common, that measurements of a certain of the downlink are required to perform corresponding evaluation/rankings. The way how ranking evaluation is performed is subject not subject of this document.

Observation1a: A device which moves needs to perform measurements for mobility purposes.

The network changes 
The considerations  hereafter is based on the assumption that a device which is brought into the field monitors its surrounding for a certain time and performs corresponding cell selection. 
I.e. it has already monitored its surrounding for a certain time and made its choice, i.e. camps on the most suitable cell. Among other parameters such as baring indication CE level, etc. most important is performed measurements.

Observation1b: A static device needs to perform measurements and evaluates its surrounding to find a suitable cell to camp on.
For sure cells may vary in its level, but in average the situation will converge to a certain scenario.
For static devices in case the network layout does not change the static devices need not to perform further measurements especially not inter-frequency measurements as long as the serving cell stays suitable.
Observation 2: A static device can lower or stop its measurement activities when camping on a suitable cell and there are no changes in network layout.

In case a new cell/NB-IoT carrier is brought into the field the device needs to perform measurements to become aware of the new cell/carrier. Here mainly two scenarios can be distinguished, i.e. the new carrier is coming from the same or a different location/node. 

Fig.1: LTE and NB-IoT deployment at the outer edges		
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With respect to perform the measurements itself, there is no need to perform a distinction of the scenarios. The difference in the signals may impact the methods that need to be applied for mobility i.e. cell re-selection versus load balancing.
A static device needs to become aware of a newly introduced carrier/cell to be able to evaluate the new cell against certain criteria.
However, the network once the new carrier was measured and considered in the evaluation criteria, the situation becomes static again, i.e. the UE camps on the suitable cell and there is no need to continue with these measurements further.
As a consequence the device needs to get an indication when to perform said measurements and scan for new cells. One feasible way is to inform the device either via dedicated signaling or via indication in BCCH.
In case the fixed location device would not receive an indication when these measurements are needed it would do these measurements always, even so it is only useful when the network topology has changed, means most time without need and hence waste energy. Also for any network layout/configurations continuous measurements are not needed.
Observation 3: A static device only needs to perform measurements when there is an indication to do so. 
Observation 4: The network can indicated in the CH whether measurements are to be performed by static devices or not.

A further important point is whether measurements performed in idle should be reported to the network in connected mode for e.g. load balancing purposes. As there is the agreement not to perform any measurements in connected mode.
The need for reporting such measurements for e.g. load balancing purposes is not subject of this contribution and needs to be discussed in the context of mobility.
However, it is important to agree that based on such an extension no additional requirements should be derived for the devices.
So far there are no direct accuracy requirements defined for idle mode for e.g. MTC, only implicitly given by the required re-selection criteria. If such measurements would be used by the network there should be no further requirements placed which impact battery lifetime and no extra reporting just for measurement purposes. I.e. the measurement reported could be performed at any time during the last idle period and for different reports on cells not necessarily during the same time instance. 
Static devices may be of special interest from network perspective, however these devices should only perform such reports and measurements if requested in the previous period.
Observation 5: If deemed necessary for load balancing or other network purposes that measurements performed in idle mode are to be reported in dedicated there should be no extra accuracy requirements and measurements can only be expected from static devices if indicated in advance that they are to be performed.


Conclusions
Proposal 1: A static device which is activated needs to perform measurements and evaluates its surrounding to find the most suitable cell to camp on.
Proposal 2: A static device can lower or stop its measurement activities when camping on a suitable cell and there are no changes in network layout.
Proposal 3: Static devices should not be mandated to perform measurements on a continuous basis.
Proposal 4: The network can indicated in the BCH whether measurements are to be performed by static devices or not.

Proposal 5: If deemed necessary for network purposes that measurements performed in idle mode are to be reported in dedicated there should be no extra accuracy requirements and measurements can only be expected from static devices if indicated in advance that they are to be performed.
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