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1 Background
RAN2 agreed to introduce authorization of coverage enhancements for both NB-IoT and feMTC in REL-14. The solution is based on cell suitability. 
Agreements for LTE:

Agreements for LTE (eMTC UEs and LTE UEs that support CE)

0
The authorisation determines whether the UE is allowed to use the enhanced cell selection criteria or not.

1: 
UE not authorized of coverage enhancements shall consider a cell that can only be camped in normal service in CE mode as not suitable. UE can camp in limited service.

2
The existing cell re-selection procedures and rules are used with authorization of coverage enhancements.

3
RAN2 informs CT1 about the above RAN2 agreements, and that AS needs to know from NAS whether coverage enhancements are authorized. RAN2 have not discussed PLMN selection and leave that to CT1.

4
Authorization of coverage enhancements will not impact specifications for connected mode mobility (i.e. left to network implementation). In case Idle mode procedures apply in connected mode (e.g. RRC re-establishment) the Idle mode procedure handling of authorization of coverage enhancements applies.

Agreements for NB-IoT:

· Authorization of coverage enhancement is applicable to NB-IoT

· RAN2 only modify the suitability threshold that the UE takes into account for the additional coverage enhancement level, where it is assumed that NAS provides an on/off indication to the UE.

In this contribution a simple enhancement to cell ranking is discussed to resolve the problem that the UE may not be able to re-select to a suitable cell on another frequency when it is not authorized to use CE due to the frequency offsets with cell ranking.  
2 Discussion
Cell ranking uses both cell and frequency offsets (section 5.2.4.6a in 36.304): 
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where:

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

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


Cell offsets can be used to resolve problems in a specific geographical area to bias the UEs to a particular cell. Frequency offsets can be used to enable “stickiness” to a frequency, such that the UE is likely to remain on the frequency it is redirected to. When the UE would “freely” reselect to different frequencies, this may negatively interact with load balancing procedures in the network. Frequency offsets are more commonly used then cell offsets. With a positive value for the frequency offset Qoffset the network can discourage the UE to go to a particular frequency. 
Proposal 1: When the UE is not on a suitable cell because the UE is not authorized to use coverage enhancements, then the UE may omit frequency specific offsets with a positive value with cell ranking to find a suitable cell.
Draft CR to 36.304 is provided for information [1]. 
3 Summary

RAN2 is kindly asked to discuss frequency offsets and authorization of CE: 

Proposal 1: When the UE is not on a suitable cell because the UE is not authorized to use coverage enhancements, then the UE may omit frequency specific offsets with a positive value with cell ranking to find a suitable cell.
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[1] R2-17xxxxx, Frequency offsets and authorization of CE, CR 36.304, Ericsson, REL-13

Rs = Qmeas,s + QHyst - Qoffsettemp


Rn = Qmeas,n - Qoffset - Qoffsettemp
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