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1 Introduction
In Rel-13, load balancing mechanism is achieved via a redirection mechanism where the eNB instructs the UE to camp on a certain carrier provided in the RRCConnectionRelease message. Then it is assumed that the cell reselection parameters (e.g. hysteresis and frequency offset) will make the UE stay to this frequency. 
However, this might not work that well depending on the deployment scenario and does not allow individual control of certain UEs. 
Optimizations were discussed during the email discussion [93#44][NB-IOT] Cell reselection and load distribution [1]. Three companies indicated the need for further enhancements but most companies thought that it was not essential for Rel-13 but could be discussed further in Rel-14.

This paper discusses load balancing enhancement for Rel-14.
2 Discussion
Measurement reporting is not supported in RRC_CONNECTED mode, the eNB performs the redirection blindly.  eNB sends the redirection information in the RRCConnectionRelease message.  On transition from RRC_CONNECTED to RRC_IDLE, the UE attempts to find on a suitable cell on the redirected carrier. The cell selection criterion for NB-IoT is as follows:
Srxlev > 0  AND  Squal > 0

where:

Srxlev = Qrxlevmeas – Qrxlevmin – Pcompensation - Qoffsettemp

Squal = Qqualmeas – Qqualmin – Qoffsettemp
Once the UE is camped on the redirected frequency, the UE uses the cell ranking procedure to find the strongest cell.
The cell reselection criterion for NB-IoT is as follows:

Rs = Qmeas,s + QHyst - Qoffsettemp

Rn = Qmeas,n - Qoffset – Qoffsettemp

The cell-ranking criterion provides tools to make the serving frequency sticky, e.g. by using a frequency specific offset (Qoffset). Also, a proper setting of the hysteresis (QHyst) can ensure that the UE does not reselect too quickly when an intra-frequency or inter-frequency neighbouring cell becomes better ranked. However, the cell re-selection parameters are set at the cell level, i.e. they are applicable to all UEs in the cell. If a large Qoffset and/or Qhyst is set, it may influence negatively the UE mobility and prevent the UE from reselecting a better cell. If a small Qoffset and/or Qhyst is set, the steering will stop as soon as the UE reselects to another frequency.

To keep a balance between mobility and steering, providing a dedicated frequency offset for the carrier in the redirection info would be a useful approach. It would allow UE specific control and help to make the UE stay on the redirected frequency. 
Proposal 1: Provide a dedicated frequency offset together with the carrier frequency in IE redirectedCarrierInfo in RRCConnectionRelease message. 
3 Summary
This paper has discussed enhancements to load balancing and has the following proposal:
Proposal 1: Provide a dedicated frequency offset together with the carrier frequency in IE redirectedCarrierInfo in RRCConnectionRelease message. 
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