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1
Introduction
The WI on NB-IOT [1] has the objective to “specify a radio access for cellular internet of things, based to a great extent on a non-backward-compatible variant of E-UTRA, that addresses improved indoor coverage, support for massive number of low throughput devices, low delay sensitivity, ultra low device cost, low device power consumption and (optimised) network architecture.”  
In the last meeting [2], it was agreed that we will have some method for load distribution across carriers. The main candidate solutions are absolute priorities, which some companies thought would overcomplicate the reselection procedure, or reporting of measurements which some companies thought would introduce too much signalling overhead. In this paper we provide some possible improvements or simplifications that could make these solutions more acceptable.
2
Discussion
In [3] a solution is outlined for reporting of measurements to the network for use e.g. with redirection. The proposal is that the UE includes up to 8 intra-frequency measurement results and 8 inter-frequency measurement results, which the UE has available from performing idle mode reselection measurements. 
Since these measurements are already available, then this does not cause additional effort from UE measurement point of view, however if the UE reports so many measured results (physical cell ID, RSRP) then uplink signalling overhead is significant. At least for the redirection case, the best 2 measurements should be sufficient for NW to take the decision for redirection.

Proposal 1: If idle measurements are agreed to be reported during connection establishment, then UE reports only the best 2 measured cells.

Furthermore, in UMTS [4], a mechanism exists for redirection to LTE that was designed specifically to avoid too much signalling overhead in the UL RACH channel. In this case, the NW configures 2 LTE carriers in SIB for reporting, and an RSRP threshold, and the UE includes 1 bit per configured carrier to indicate whether an LTE cell measured on that carrier exceeds the configured threshold. 

Since this requires only 2 bits in the uplink, we should seriously consider whether re-using UMTS->LTE redirection approach is sufficient to satisfy the load balancing and redirection use-case. If there are other cases that require measurement of more cells, or reporting of RSRP values, then this should by default be switched off at least for RRC Connection Establishment. In our opinion it should be possible to omit RSRP measured values by default, and report the Physical Cell ID only. This allows for measurement of more than just 2 cells, but still keeps signalling overhead to a minimum.
Proposal 2: For RRC Connection Establishment, UE reports Physical cell ID of the best <2> cells which meet the configured threshold but not RSRP measurement.
It might be beneficial to allow reporting of the actual RSRP values for example for positioning. In this case, it should be possible for the NW to explicitly request RSRP values to be subsequently reported after RRC Connection is setup rather than for all UEs to be configured to do this during connection establishment (or resume). 
Proposal 3: RSRP can be explicitly requested once RRC Connection is setup or resumed. UE reports only those which met the threshold in proposal 2.

Finally, it should also be possible in idle mode to do at least some basic load balancing. Rather than configuration of 8 priorities, we think that it should be possible to indicate 2 priorities. This would consist of a cell list for reselection and a cell list for measurement and reporting (proposals 1-3). The UE selects from the list of cells for reselection (high priority list) and may report from the list of cells from measurement (low priority list), and can reselect to a cell in the low priority list only if no cell from the high priority list is suitable. 

Proposal 4: Two idle mode reselection priorities (high and low) can be configured. UE reselects a low priority cell only if no high priority cell is suitable.

Proposal 5: Measurement reports can be configured for cells in either low or high priority lists (or both)

4
Conclusion

In this contribution we propose some ways in which the signalling overhead from idle measurement reporting can be reduced, and propose a simplified absolute priority reselection mechanism which works alongside.
Proposal 1: If idle measurements are agreed to be reported during connection establishment, then UE reports only the best 2 measured cells.

Proposal 2: For RRC Connection Establishment, UE reports Physical cell ID of the best <2> cells which meet the configured threshold but not RSRP measurement.

Proposal 3: RSRP can be explicitly requested once RRC Connection is setup or resumed. UE reports only those which met the threshold in proposal 2.

Proposal 4: Two idle mode reselection priorities (high and low) can be configured. UE reselects a low priority cell only if no high priority cell is suitable.

Proposal 5: Measurement reports can be configured for cells in either low or high priority lists (or both)
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