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Introduction
[bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK24][bookmark: OLE_LINK41]In RAN2 NR 105 Meeting, the following assumption and agreements were made 
Agreements 
Solution direction based on option a: 
· Single set of measurements only.
· No new measurement requirements.
· ANR measurement reporting using the UE Information Request / Response framework is supported. Other methods FFS.
· ANR reporting for the CP solution is not supported in Rel-16

The measurements as described above can be embedded linked to cell re-selection measurements for mobility purposes or be considered as separate activity which the UE is instructed for.
Discussion
Regardless in which way the measurements are performed for the network to have benefit from the reported measurements the EGCI (Global cell Identity) needs to be contained in the reporting. And the reported cell should be the cell the network was interested in. 
For the UE an efficient handling of its resources especially with respect to power consumption is important. Devices not supporting said feature, i.e. reporting should not be disturbed by attempts from the network to receive additional information.
The above criteria are discussed for the considered realizations, i.e. as separate measurements or as measurements related to cell re-selection reporting.
These aspects are discussed hereafter.
Reported measurements taken from cell re-selection measurements
The UE performs cell re-selection measurements for mobility purposes, there is a certain set of rules and limitations concerning these measurements given by measurement rules for cell re-selection for NB-IoT. Depending on serving cell level, the UE does not need to perform any intra-or inter-frequency measurements. Furthermore the UE would not perform measurements for a certain time at all, in case of relaxed monitoring, i.e. being stationary.
Means a new cell brought in the field would only be measured, if either being at power levels above Sintrasearch or Sintersearch and the UE is not in relaxed monitoring SsearchP, or the UE would be instructed to discard this level.
Observation1: When linking ANR/SON tool measurements to cell re-selection measurements, the measurement rules would need to be discarded for those devices when instructed to perform the measurements. (Sintrasearch, Sintersearch, SsearchP)
However, also discarding Sintrasearch or Sintersearch would not solve the problem, because Ue properly implemented UE would only measure and consider ells as suitable candidates when they are better ranked than the current serving cell. And furthermore only in case said cell is finally re-selected the UE would decode the BCH of said cell and could report on this new cell as it was previously instructed.
Observation 2: When linking the ANR/Son to the UE cell re-selection measurements only those cells which are finally selected and decoded could be reported.
As a consequence the network has no control i.e. no “focused” search happens and hence if one of the interested cells was present but not ranked best, the network would receive no report related to said UE observation. And this is also not feasible to introduce, because would require decoding of the visible cells, and decoding cells, when network may not be interested in would be a waist of energy for the UE. The network has no means to control the reported cells.
Observation 3: The network has no means to control the reported cells. No “focused” search could be configured and only strongest cell, i.e. cell Ue has camped upon would be reported. 
Due to the discarding of Sintrasearch or Sintersearch the UE only needs to perform a power scan when cell re-selection measurements would be due, which has moderate impact on the power consumption if not done too often. (Decoding is only done when detected cell is the new best ranked cell for camping and the UE re-select to said cell.)
This assumption is also only true under the condition that Offset values present in cell-ranking criterion R are not considered as influencing mean attempted to try to motivate UE to camp on other cells which could be reported accordingly. Because this would impact power consumption of all devices regardless whether they support ANR/SON reporting for network optimization.
Observation 4: Energy impact of ANR/SON in case reporting taking out-off normal cell re-selection process only has moderate impact on power consumption, if configurations/offsets are not manipulated and used according to their designated purpose.

ANR/SON as separate measurements
The legacy ANR/SON approach is executed in dedicated and consists of a measurements phase based on received PCI, reporting sad values, receiving a 2nd set of PCIs for which the Global Cell Identity is to be provided.
To keep the procedure for NB-IoT at a reasonable length it should be shortened and performed as follow:
1) UE receives “measurement” configuration in dedicated.
2) When the UE  is released to idle:
a.  the UE performs the instructed measurements as oneshot (with sufficient samples for accuracy). 
b. The measurement activity is limited to those cells being above a certain threshold level, and only for those cells requested and being above the level EGCI is decoded.
3) Reporting takes place next time UE is connected mode again.
Such an approach would allow to only impact UEs supporting said feature and not having any interaction with existing routines. 
Observation 5: UE supporting ANR/SON can receive dedicated measurement configuration for ANR/SON purposes.
Observation 6: UEs having received dedicated measurement configuration will perform request measurements in idle for cells being above a certain threshold and decode for those cells related EGCI.  
Observation 7: Related reporting would be done once the UE is in connected mode gain.
Support of ANR/SON becomes a UE capability which also may depend on power availability (rechargeable devices).
Introducing a threshold for performing related measurement and decoding, would limit the power consumption and duration for the UE. A search down to UEs maximum CE capability is of no use for the network and drains the UE battery. So any NB-IoT device supporting ANR/SON just would search and report those cells down to the indicated level and would not spend further efforts for finding a cell below said threshold. I.e. a new cell not visible by a device would cause said device to search for said cell down to max CE level. This is a new threat which did not exist in legacy LTE, which needs to be avoided.
The network could request for focused search, i.e. try to capture and receive information on specific cells, i.e. cells newly brought in the field.
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Figure1: NB-IoT 2 is brought into the field, hence NB-IoT 1 is requesting ANR/SON measurements from devices located in coverage area of NB-IoT cell 1. UE1 can detect NB-IoT 2 at reasonable level, UE2 could detect NB-IoT when using maximum coverage extension. However, said report would cost lot of power and only be of limited use. UE3 will not see the new Node at all, would UE3 then try to detect NB-IoT2 down to its maximum CE capability, this would cost a lot of power.
Due to the possibility of NB-IoT devices to scan down to very low levels in coverage enhancements, ANR/SON needs to have a restriction here, as not all indicated cells should be scanned to lowest levels and decoded. 
Observation 8: The threshold to limit UE power consumption, i.e. no measurements or decoding attempts below this threshold are done for ARN/SON purposes. Configuration and limit FFS, i.e. related to serving cell power, or absolute value provided.

Conclusions
It is proposed for RAN2 to discuss following proposals.
Proposal 1: UE supporting ANR/SON can receive dedicated measurement configuration for ANR/SON purposes.
Proposal 2: UEs having received dedicated measurement configuration will perform request measurements in idle for cells being above a certain threshold and decode for those cells related EGCI.  
Proposal 3: For ANR/SON related measurements, there is a threshold to limit UE measurement activity, i.e. no measurements or decoding attempts below this threshold are done for ARN/SON purposes. 
Configuration and limit FFS, i.e. related to serving cell power, or absolute value provided.
Proposal 4: Related reporting would be done once the UE is in connected mode gain.
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