[bookmark: OLE_LINK40][bookmark: OLE_LINK42]3GPP TSG-RAN WG2 #93bis	R2-162201
Dubrovnik, Croatia, February 15 – 18 2016

Agenda Item:	7.14.2.3 NB-IOT: Idle mode procedures
Source: 	GEMALTO N.V.
[bookmark: _GoBack]Title:  	Measurement considerations for NB-IoT
 
Document for:	Discussion and decision
Introduction
[bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK24][bookmark: OLE_LINK41]In the last meeting it was agreed for NB-IoT that for Rel.-13 there will be no need for reporting measurements performed in idle mode towards the eNodeB when the device is in connected mode. 
As a consequence measurements need to be performed by the device only for its own purposes i.e. device related mobility. A large number of devices considered in NB-IoT are static devices the question is now: What is the motivation for those devices to perform measurements? And whether inter-frequency measurements being most driving concerning power consumption can be minimized/avoided.
These considerations are independent of the agreements on Sintrasearch and SIntersearch as they are needed for mobile devices anyway.
NB-IoT supports a separate measurement threshold for intra-frequency and inter-frequency measurements (i.e. SIntraSearch and SnonIntraSearch).
The UE is not required to perform intra-frequency measurements when the serving cell is above the intra-frequency measurement threshold.
The UE is not required to perform inter-frequency measurements when the serving cell is above the inter-frequency measurement threshold.

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

The devices moving slowly from one cell to another cell.
In this context the device needs to have the ability to perform cell selection/re-selection. 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 not subject of this document. The need to perform measurements for these devices are indicated by Sintrasearch and Sintersearch, i.e. below which level a device needs to perform its measurements for UE autonomous cell re-selection.


Observation1a: A device which moves needs to perform measurements for mobility purposes.
The identified needs for measurements are inline with assumptions and agreements made so far, i.e. can be well reflected and controlled via Sintrasearch and Sintersearch.

The devices which do not move
Device which do not move need to perform initial cell selection and cell re-selection but once they have camped on the best suitable cell it is questionable what is their need/motivation to perform further regular measurements? If they are in good coverage conditions they may not need to do so because of Sintersearch and Sintrasearch. However, other devices especially those under bad coverage conditions i.e. coverage enhancement need to perform the measurements according to the rules.
Especially the inter-frequency measurements performed in bad coverage conditions will stress the battery and the benefit of these measurements is rather low.
A static device only needs to perform these measurements and benefits from them when the network layout has changed, i.e. a new intra or inter-frequency cell was installed.
Observation2a: A static device needs to perform measurements and evaluates its surrounding to find a suitable cell to camp on i.e. initial cell selection and re-selection.
Observation 2b: 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. 
Fig.1: LTE and NB-IoT deployment at the outer edges		
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A static device needs to become aware of a newly introduced carrier/cell to be able to evaluate the new cell against its re-selection criteria.
However, the network knows whether a new carrier is introduced and whether this is on the same or different frequency i.e. intra- or inter-frequency.
To avoid unnecessary measurements the NodeB could indicate by 2 bits in the BCH whether a static device needs to perform intra-frequency or inter-frequency measurements according to the agreed rules, or whether a device having reached static conditions, i.e. re-selected to best cell can omit these measurements.
Observation 3: A static device only needs to perform measurements when there is an indication to do so. 
Observation 4: The network can indicate in the BCH whether intra-frequency and/or inter-frequency measurements are to be performed by static devices or not.
This indication by the eNodeB would allow full control to the network, i.e. the network indicates whether also static devices need to perform the measurements according to the agreed rules, by setting these 2 bits. 
There is no need to specify how these bits are to be set, that can be left to the operator/network vendor. An operator can decide that either he requests the measurements when there is a change or he just leaves the bits and indicates permanent need for measurements according to the rules defined by Sintra-/Sintersearch.
Especially when inter-frequency measurements could be omitted for static devices this would be a large benefit and help in reducing power consumption if devices are in bad coverage.
For the device there is no need to implement or specify new measurement rules.
A device manufacturer may choose to evaluate the setting of these bits and hence omit measurements for device which are configured/declared to be static.
The only point that may need to be discussed is whether there needs to be a definition when the device being declared to be static and could omit its measurement activities.
The cell-selection and re-selection requirements are defined by RAN4 and hence provide a guidance when measurements could be omitted for static devices.
Furthermore we do not see a need to define a self-detection mechanism for a device to evaluate whether it is static or not, this can be done if desired but simplest way is to configure the device accordingly when connected to the application, i.e. if it is a meter it is static and is configured by default accordingly.
For sure a more advanced algorithm could also do self-detection but such definition would be rather time consuming. To benefit from omitting measurements for static devices such as meters right from the beginning we would prefer the simple configuration/declaration to be static device.
And those static devices can evaluate the 2bit indication in the BCH whether intra- or inter-frequency measurements need 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: There are 2 bits in the BCH which indicate whether a static device needs to perform (maintain) intra- and or inter-frequency- measurements respectively.
A static device can stop its measurement activities when camping on a suitable cell and the network indicates in the BCH that currently no inter- and or inter-frequency measurements are needed. If indicated that measurements are needed they are performed according to the general measurement rules.
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