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1. Introduction
As part of the agreed objectives of the eFeMTC WI [1] this document looks at the possible improved access and load control of Idle mode UEs. The requirement for this is the potentially large number of devices that need to be managed efficiently in a network and the ability of the network to have more control of these devices. This is primarily needed to prevent a cell becoming overloaded by a huge number of UEs with high CE levels trying to access cells.
2. Cell-reselection
The UE follows the cell selection requirements with authorization both in Idle mode and in connected mode (for re-establishment) for both LTE (feMTc) and NB-IoT. 

As decided in REL-14 (In the RAN2 #97 meeting) the enforcement of CE authorization in connected mode is up to eNB implementation in LTE and NB-IoT. Also, the UE follows the cell selection requirements with authorization both in Idle mode and in connected mode (for re-establishment) in LTE and NB-IoT.
For authorisation of CE in NB-IoT an offset was introduced for the Qrxlevmin that the UE shall use when the UE is un-authorized to use CE in NB-IoT. 
For feMTc it was agreed in [2] that an extension of the definition of a suitable cell includes:

· Except for NB-IoT, if the UE supports authorization of coverage enhancements and upper layers indicated that use of coverage enhancements is not authorized for the selected PLMN:

- the cell selection criterion S in normal coverage shall be fulfilled; 

3. CE based Access Barring

When performing initial access, BL UEs and UEs in CE makes RSRP measurements, they then decide which to send RACH preamble to send based on the initial PRACH CE level from the 4 levels available from the rsrp-ThresholdsPrachInfoList (which is the criterion for BL UEs and UEs in CE to select PRACH resource set where up to 3 RSRP threshold values are signalled to determine the CE level for PRACH) contained in SystemInformationBlockType2.
In some situations it may be useful to be able to prevent some or all BL UEs and UEs in CE with high CE levels from accessing the cell while still allowing the UEs with lower CE levels to access the cell.
This can be achieved by using a CE based Access Barring mechanism. For an access level control related scheme there are typically 2 types of information needed:

· The indication when AC SIB transmission is started/ended

· Barring bitmap

For the barring bitmap, there could be two different cases that need to be considered:

· Case 1: SIB transmission updates due to load situation changes, such as the number of the barred access classes, optional the separate flag of exceptional report. In this case, the information will change as the load changes which is not too frequent.

· Case 2: SIB transmission updates due to fairness among different access classes. In this case, the information will change over a time period which is more frequent than the change for case 1 
Observation 1: Barring bitmap can be determined taking the following into consideration: 1) network load related information; 2) UE’s fairness with different access class related information.
When we define how the AC SIB is updated and acquired both the frequency and reason for the update need to be considered. There may be times when UEs may be unfairly barred from accessing the network unfairly due to some UEs being in different CE levels which may have different possibilities of access even though these UEs belong to the same access class therefore we propose that:
Proposal 1: For the CE based Access Barring mechanism it should take into account both network load related information and UE fairness with different CE levels and class related information.
4. Cell-reselection vs Load Balancing

Typically when a UE is operating in enhanced coverage the UE uses cell ranking (see section 5.2.4.6a in 36.304) to enable the UE to re-select to a better ranked cell (e.g. stronger cell).

Frequency offsets are used to provide some network control to ensure a UE favours a carrier frequency, and to ensure load balancing the NW can apply redirection to a certain carrier in the release message. 
To find a balance between the desire of the UE to always select the best/strongest cell, but to also guarantee NW control with load balancing it has been proposed that the UE may disregard the frequency offsets in system information when the cell becomes acceptable.
This would allow the network to control a cell to allow access from devices using an enhanced coverage outside the normal coverage area of the cell. 
This mechanism, which was adopted as part of the solution for the authorisation of coverage enhancements, can be used in addition to the CE based Access Barring mechanism.

Proposal 2: RAN2 is asked to define network based signalling of frequency offsets in system information to improve Access/Load Control for devices in different coverage areas in addition to a CE based Access mechanism.

5. Summary of Proposals
Proposal 1: For the CE based Access Barring mechanism it should take into account both network load related information and UE fairness with different CE levels and class related information.
Proposal 2: RAN2 is asked to define network based signalling of frequency offsets in system information to improve Access/Load Control for devices in different coverage areas in addition to a CE based Access mechanism.
A Text Proposal for 36.304 is included to show one possibility of how frequency offsets can be used. Here UE can be encouraged to re-select to a certain frequency when the UE is in a cell using a certain coverage enhancement. In addition to this a similar mechanism as suggested in [3] where included configuration for CE specific access barring to SIB14 is defined could be used for network control.

6. Text Proposal
	Qmeas
	RSRP measurement quantity used in cell reselections.

	Qoffset
	For intra-frequency: Equals to Qoffsets,n, if Qoffsets,n is valid, otherwise this equals to zero.

For inter-frequency:

Except for NB-IoT, equals to Qoffsets,n plus Qoffsetfrequency, if Qoffsets,n is valid, otherwise this equals to Qoffsetfrequency.

For NB-IoT equals to QoffsetDedicatedfrequency for any frequency other than the frequency of the dedicated frequency offset, if QoffsetDedicatedfrequency is valid, otherwise this equals to Qoffsetfrequency (if QoffsetDedicatedfrequency is valid Qoffsetfrequency is not used).

	Qoffsettemp
	Offset temporarily applied to a cell as specified in [3]

	QoffsetSCPTM
	Offset temporarily applied to an SC-PTM frequency as specified below. The offset is applied to all cells on the SC-PTM frequency. If QoffsetSCPTM is valid, Qoffset for inter-frequency neighbour cells is not used.

	QoffsetCElevel
	Offset temporarily applied to a cell using a specific Coverage Enhancement level as defined in [3]


…

5.2.4.6a
Reselection for enhanced coverage

Ranking as defined in sub-clause 5.2.4.6 is applied for intra-frequency and inter-frequency cell reselection (irrespective of configured frequency priorities, if any) while the UE is in enhanced coverage.
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