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1 Introduction
At RAN2#97, the following two means to limit the NB-IoT OTDOA feedback report size was agreed [1]:

a) We will have a UL byte limitation set by the server (that the UE need to follow when reporting measurements)? 

b) We will have a UL number of cells limitation for OTDOA measurement reporting, set by the server (that the UE need to follow when reporting measurements)

In this paper, we further discuss means to limit the feedback report size by ensuring that the feedback message is compact.
2 OTDOA Signal Measurement Information

In LTE, the OTDOA feedback is sent using the OTDOA-SignalMeasurementInformation IE. This is also a default candidate to be used when reporting from NB-IoT devices. 

Since devices are limited in bandwidth and support extended coverage, the link capacity is very limited. In order to support load management of the radio network load, RAN2 agreed on two means to limited the message, including a maximum number of neighbour cells to be reported. Such a configuration option can be used to exactly know the impact on the number of reported cells, and it can also be used to determine the impact on the message size. However, the current feedback message is not designed to be compact. Therefore, for a given maximum feedback message size it is possible to include more neighbour cells if introducing a more compact feedback message.

Observation 1: The configurable limit parameters agreed in RAN2#97 can be used to limit the OTDOA feedback message size.  
3 Compact OTDOA Signal Measurement Information
Quite much of the information included in the existing OTDOA feedback message is already known in both the target device and the location server. Since the information about neighbour cells is provided in an indexed list, it is enough to state the index of the neighbour cell (up to 72 cells, corresponding to less than 7 bits per neighbour cell), instead of including information about physical cell identity, PRS ID, TP ID etc (in total 9+12+12=33 bits per neighbour cell).
The use of the neighbour cell index has already been adopted for NB-IoT LPP [2], where the index is used to make an association between an NB-IoT neighbour cell and an LTE neighbour cell. The field description is:

prsNeighbourCellIndex

This field contains an index of the entry in IE OTDOA-NeighbourCellInfoList. Value 1 corresponds to the first cell in OTDOA-NeighbourCellInfoList, value 2 to the second, and so on. If this field is absent, and if the OTDOA‑NeighbourCellInfoList IE is included in OTDOA‑ProvideAssistanceData, it means there is no corresponding cell in OTDOA-NeighbourCellInfoList IE for this cell.

The target device may assume the antenna ports of the PRS of the cell indicated by prsNeighbourCellIndex and the NPRS of this cell are quasi co-located, as defined in [16]. 
Observation 2: With a more compact OTDOA feedback message design, it will be possible to report more cells compared to with the legacy feedback message for the same message size.  

Given the observations, we propose, in addition to the introduction of new LPP information elements to represent NB-IoT reference and neighbour cells in the OTDOA assistance data, also introduce a new LPP information element for compact signal measurement information:
Proposal 1: Define a new compact signal measurement information based on cell indices.
The compact signal measurement information IE is defined in the CR [3].
4 Conclusions
This paper has the OTDOA signal measurement information message size, and concludes that it is reasonable to introduce a new compact signal measurement information element based on cell indices. We have the following observations: 

Observation 1: The configurable limit parameters agreed in RAN2#97 can be used to limit the OTDOA feedback message size.  

Observation 2: With a more compact OTDOA feedback message design, it will be possible to report more cells compared to with the legacy feedback message for the same message size.    
and proposal:

Proposal 1: Define a new compact signal measurement information based on cell indices.
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