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NB M2M - Cell Selection and Reselection
Introduction
Cell selection and reselection is the basic function to allow devices successfully camping on a suitable cell for subsequent data transmission, and it is agreed that only UE autonomous cell (re)selection is required for clean-slate solution. This contribution proposes specific cell selection and reselection mechanism for clean-slate solution.
Cell selection
Initial cell selection
The cell selection starts when UE is power on, or cannot find any suitable cells by cell reselection procedures. 
Firstly the UE searches and measures the RSRP of cells as described in [1] and finds the strongest cell per frequency.
Secondly for the strongest cells, the UE reads the system information of the cells in the order of frequency occurrence. If the cell is a suitable cell (i.e. the S criteria can be satisfied, the PLMN or Tracking Area/Routing Area allows the UE to access, and the cell is not barred), the UE will try to camp on that cell. Otherwise, the UE needs to read the system information of the strongest cell for the next frequency.
Stored information cell selection
In case that the UE has already configured or recorded information of cells (e.g. frequency and/or Physical Cell ID), the UE is not necessary to start from initial cell selection and can make cell selection by these stored information. 
More specifically, the UE may start the cell search/measurement procedure based on the stored information and if a suitable cell is found, the UE can directly camp on that cell to speed up the cell selection procedure. If no suitable cell is found according to the stored information, the Initial cell selection procedure has to be started.
Criteria for cell selection
The criteria for cell selection (criteria S) are defined as below:
                                (1)
Where:
                      (2)
The parameters in formula 1, 2 are defined in Table 1. 
Table 1. Cell Selection parameters
	Parameter
	Description

	[bookmark: OLE_LINK3]Srxlev
	Cell selection RX level value 

	Qrxlevmeas
	Measured cell RX level value (RSRP)

	[bookmark: OLE_LINK1]Qrxlevmin
	Minimum required RX level in the cell which is defined in [1].
This is to differ priorities of different cells


Cell reselection
After camping on a cell, the UE might search for another better cell triggered by some specific events. If a better cell is found according to the criteria, that cell is reselected for better services. 
Neighbour cell list for Cell Reselection
To perform cell reselection, the UE needs to get neighbour cell information by reading the system information, which is defined in [1]. Based on this information, the UE will take measurements for these cells.
Measurements for Cell Reselection
The measurements will include both serving and neighbour cells. 
For the measurements of the serving cell, considering PSM will be supported, it is worth mentioning different UE behaviours for different situation.
· PSM applied
In this case, the measurements for serving cell will be implemented when the UE wakes up. This is mainly because the sleeping period would last very long and during this period the UE might already move to different cells, therefore the measurements are not necessary in this case. 
· Normal DRX/paging applied
In this case the measurements would be done for each paging cycle as legacy mechanism. 
[bookmark: OLE_LINK10]Similarly as measurements for the serving cell, the measurements of neighbour cells will take place in each paging cycle, or when the UE is wake up from PSM. Moreover the neighbour cell measurements are not necessary to be periodic to save power consumption from UE side. Instead, the UE can initiate the neighbour cell measurements only when any one of the following conditions is fulfilled:
· the serving cell fulfils Srxlev < SSearch;
· paging decoding failure;
· System information decoding failure. 
After measurements of neighbour cells, the UE performs ranking of all cells according to the R criteria specified in Sec 3.3. If the cell which is ranked as the best cell and is suitable for camping the UE shall reselect to this cell, only if the following reselection conditions are met:
· the new cell is better ranked than the serving cell during a time interval Treselection;
· the UE has maintained camping on the current serving cell for a certain period;
If the best cell is not a suitable cell, the UE can reselect to the second best cell. 
Criteria for cell reselection
The cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:
                          (3)
                         (4)
The parameters in formula 3, 4 and other relevant cell reselection parameters are defined in Table 2. It should be noted that the parameters QHyst, Qoffset, SSearch, Treselection are obtained from the system information [2].
[bookmark: _Ref197866456]Table 2. Cell Reselection parameters
	Parameter
	Description

	Qmeas,s
	RSRP measurement quantity for serving cell used in cell reselections.

	Qmeas,n
	RSRP measurement quantity for neighbouring cells used in cell reselections.

	[bookmark: OLE_LINK159]QHyst
	This specifies the hysteresis value for ranking criteria in cell reselection [1].

	Qoffset
	A cell or frequency specific offset to be applied when evaluating candidates for cell re-selection [1].

	SSearch
	This specifies the Srxlev threshold (in dB) for neighbour cell measurements [1].

	Treselection
	This specifies the cell reselection timer value [1].



Example of Cell Selection and Reselection
The general procedure of cell selection and reselection can be shown in Figure 1.



[bookmark: _Ref393990576]Figure 1. Process of cell selection and reselection
Summary
In this contribution, the cell selection and reselection for NB M2M has been introduced. For NB M2M, the measurement for cell reselection are triggered by specific events and it is believed to be benefit for power saving. It is proposed to adopt the principle and criteria for cell selection and reselection above for NB M2M in the TR.
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