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Introduction
During RAN93 Bis meeting an email discussion was started in R2-162687 which included two important questions related to “Making UE stickier to Cell”. 
“Issue 2a: Introduce a dedicated frequency offset in RRC connection release coupled to redirection, i.e. UE shall apply the dedicated frequency offset to the frequency the UE is re-directed to?”
Several companies supported the notion whilst others because of time constraints wanted to refer the discussion to Rel.-14. . So in this paper, we will present our point of view to include an extra offset to make sure UE is stick to the cell it is redirected to.
Discussion
In Rel-13, there is only one offset agreed for reselection formula of NB-IOT and for inter-frequency measurements. But in case we take an example of UE autonomous mobility i.e. cell reselection, or an example of Network controlled mobility via re-direction for load balancing, we think it needs to be re-discussed to allow flexible addressing of different scenarios with extra value or parameter. For Guard band or Cell edge deployment cases, there will be too much noise and RF problems and UE will tend to move from the cell to a better cell whenever it gets an opportunity. Or if a UE is in good coverage, and NW sends it to worse coverage level for some load balancing, it needs to stick there for the time NW allows it to move to better cell. Consider a case, where UE has been redirected to cell with -85dbm for load – balancing or for any other purposes (Bringing cell from worst condition e.g. -110dbm to replace the current UE which is redirected). The Value of serving cell was -80dbm so it will try to hop on back to that serving cell. That is why we ask RAN2 to consider an extra value or parameter for REL-14 UE’s. 
Also according to Rel-13 there are some UE mobility states defined and un-necessary reselections are taken care by scaling methods but that doesn’t apply to NB-IOT UE’s. As it also says in Rel-13
“The UE shall not count consecutive reselections between same two cells into mobility state detection criteria if same cell is reselected just after one other reselection.”
Proposal 1: Introduce an offset value to make sure UE sticks to the cell it is re-directed to.




Device autonomous mobility
Device measures new carriers in its surrounding and performs cell re-selection according to agreed criteria in Rel-13 (36304).
In NB-IoT the cell suitability criteria S is defined as:
Srxlev = Qrxlevmeas – Qrxlevmin – Pcompensation - Qoffsettemp
Squal = Qqualmeas – Qqualmin - Qoffsettemp
The cell-ranking criterion Rs for serving cell and Rn for neighboring cells is defined by:
 
Rs = Qmeas,s + QHyst - Qoffsettemp
Rn = Qmeas,n - Qoffset - Qoffsettemp
Fig. 3: LTE and NB-IoT deployment from different BS locations	


NB-IoT carrier A from eNodeB A			NB-IoT carrier B	 from NodeB B	


Depending on the offset specified for that scenario i.e. cell specific or frequency specific the device will consider the Offset in the ranking.
For simplicity a small and a large offset are considered here:
· In case of larger Offset value, UE will stay on current serving cell since the difference will be too small and there will be no UE autonomous mobility.
· In case of smaller offset value, UE mobility will be very rapid and it will happen between carriers with even small differences. 

Obersvation1a: A small Offset is good for UE autonomous mobility but UE will not stick to a Cell it is re-directed to.
Obersvation1b: A large Offset limits UE autonomous mobility and even if it wants to move out of cell because of worst coverage, it will stay there.

1.1.1 Device re-direction
Re-direction mechanism was introduced so that Network can direct UE to certain cell/frequency in good or bad coverage for NW controlled mobility. 
For the scenario where device is sent to bad coverage, and without any further parameters, in case of a small Qoffset the device will reselect to the carrier it was re-directed from. And in case of a large offset, it will stay on that carrier. 

Obersvation2a: A small Offset bears the risk of re-reselection to the previous carrier in case of re-direction.
Obersvation2b: A large Offset prevents from re-reselection to the previous carrier in case of re-direction.

Combining the observations made in UE autonomous and re-direction with respect to the Offset shows that one single offset is not sufficient to cope with all the scenarios and an additional mechanism is needed besides the Offset in the S criteria evaluation.
As a consequence we propose to consider in case of re-direction also an offset to be included in the re-direction message which indicates which Offset the device shall consider to the previous serving cell prior re-selecting that cell. This specific re-direction offset would allow to send the device to a carrier being lower in power and prevent from re-reselection. However, if the device is send to a carrier being too bad in coverage (below) the indicated Offset the device could return immediately and would not be send out-of-service. In case that no offset is provided in the re-direction message the normal re-selection roles are also applicable between these cells.

Observation 3: In case of re-direction a minimum offset needs to be defined indicating how much degradation the UE needs to tolerate compared to the previous cell, i.e. defining a negative boundary and preventing from re-re-selection
Proposal 2: In case of RRC re-direction a minimum offset shall be provided, indicating how much degradation the UE needs to tolerate compared to the previous cell, i.e. defining a negative boundary and preventing from re-re-selection.
Conclusions
Proposal 1: Introduce an offset value to make sure UE sticks to the cell it is re-directed to.
Proposal 2: In case of RRC re-direction a minimum offset shall be provided, indicating how much degradation the UE needs to tolerate compared to the previous cell, i.e. defining a negative boundary and preventing from re-re-selection.
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