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1 Introduction
SA2 has discussed the coverage enhancement authorisation feature, as captured in TR 23.730 [1], in which the requirement  (Key Issue 1) and primary solutions (Solution 1 and Solution 4) are described as follows:
1. HSS sets subscription information per PLMN whether the UE is authorized to use Coverage Enhancement, which is called Enhanced Coverage Allowed parameter. 
2. During Attach or TAU/RAU, the Enhanced Coverage Allowed subscription information is downloaded to MME/SGSN/UE and stored.

3. During paging procedure, the Enhanced Coverage Allowed subscription information is delivered to eNB over PAGING message. The eNB will enforce that UE with CE not authorized will not use the CE resources.
4. During attach procedure, the MME sends an S1 AP message(Initial Context Setup) to the RAN with the CE authorization information. The eNB enforces the CE authorization based on the CE authorization information.
In RAN2 #95bis, LS and response between RAN2 and SA2 on Enhanced Coverage authorization impact on cell and PLMN selection procedures have been exchanged[2][3]. The following opinions are preferred by SA2:
1. Coverage enhancement authorisation controls cell selection, cell reselection and as a result may cause PLMN selection, but is not expected to be used for access control.
2. Authorization for Coverage Enhancement is defined with one value (YES/NO) per serving PLMN and is configured in the UE using NAS procedures e.g. Attach Accept/TAU accept etc.
Till now, the following issues are not yet decided:
1. Whether the coverage enhancement authorization is applied for NB-IoT
2. The correspondence between the coverage enhancement authorization and the radio parameters 
3. How the coverage enhancement authorization impacts the cell selection, cell reselection.
In this contribution, we will discuss these issues and provide some proposals.

2 Discussion
2.1  Whether the coverage enhancement authorisation is applied for NB-IoT

Per our understanding, there are at least the following disadvantages for introducing CE authorisation for NB-IoT:

· Coverage enhancement is an essential feature (or advantage) for NB-IoT, to introduce CE authorization for NB-IoT will (highly)weaken this advantage.

· CE authorization may have significant impact on UE experience, e.g. the UE experience will be poor if the UE is in CE cell but the CE is unauthorized. And the user is hardly to decide whether to subscribe the CE authorization because he is hardly decided whether he will be in CE cell. 
· CE authorization will lead difficulty in NW trouble shooting. Network may not be able to distinguish UE's access failure (e.g RACH failure) caused by CE authorization from other failure caused by NW trouble or by UE trouble.
Based on the these considerations, we suggest that coverage enhancement authorization is not applied for NB-IoT.

Proposal 1: The coverage enhancement authorisation is not applied for NB-IoT.
2.2 The correspondence between the coverage enhancement authorisation and the radio parameters
For eMTC, three kinds of coverage related terminology are defined: 
1. For cell selection and reselection, the normal coverage and enhanced coverage is defined based on the following parameters[4]:
	Qrxlevmin
	Minimum required RX level in the cell (dBm)

	Qqualmin
	Minimum required quality level in the cell (dB)

	Qrxlevmin_CE
	UE applies coverage specific value for Qrxlevmin (dBm)

	Qqualmin_CE
	UE applies coverage specific value for Qqualmin (dB)


2. For resource selection in PRACH procedure, coverage enhancement levels(CEL0/CEL1/CEL2/CEL3) are defined based on the rsrp-ThresholdsPrachInfoList threshold[5][6]. CEL0 means no repetition needed, and CEL1/CEL2/CEL3 means repetition needed.

3. For resource allocation, CEModeA and CEModeB are used[6][7][8]. By default, 
· For a BL/CE UE with the PRACH coverage enhancement level 0/1, UE shall assume CEModeA. Which means no repetition or little repetition are used

· For a BL/CE UE with the PRACH coverage enhancement level 2/3, UE shall assume CEModeB. Which means some more repetition are used
So, which coverage related terminology is used for coverage enhancement authorization should be decided.
Observation1: For eMTC, three coverage related terminology are defined, which terminology is used for coverage enhancement authorisation should be decided.
SA2 suggests that coverage enhancement authorisation controls cell selection and cell reselection. If CEL or CE Mode terminology is used for coverage enhancement authorization, rsrp-ThresholdsPrachInfoList or one of the element should be considered in cell selection and cell reselection. Thus, rsrp-ThresholdsPrachInfoList or one of the element should be added to the neighbor cell info in SIB, for it’s a cell level parameter and is broadcasted in serving cell only by now. It’s a big change and it will cause large SIB size increment. 

Taken into account that the normal coverage and enhanced coverage terminology is already used in cell selection and reselection based on Qrxlevmin/ Qqualmin threshold, if this terminology is used also for the coverage enhancements authorization, there will be little change for the specifications. 
Proposal 2: The normal coverage and enhanced coverage terminology in cell selection and reselection based on Qrxlevmin/ Qqualmin threshold can be used for the coverage enhancements authorisation.
2.3 How the coverage enhancement authorisation impacts the cell selection, cell reselection
Taken into account that the normal coverage and enhanced coverage terminology in cell selection and reselection based on Qrxlevmin/ Qqualmin threshold is already used in cell suitability check (S-Rules) as following[4]:

	The cell selection criterion S in normal coverage is fulfilled when:

Srxlev > 0 AND Squal > 0

where: 
Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation - Qoffsettemp
Squal = Qqualmeas – (Qqualmin + Qqualminoffset) - Qoffsettemp
where:

Srxlev

Cell selection RX level value (dB)

Squal

Cell selection quality value (dB)

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

Qrxlevmeas
Measured cell RX level value (RSRP)
Qqualmeas
Measured cell quality value (RSRQ)
Qrxlevmin
Minimum required RX level in the cell (dBm)

Qqualmin
Minimum required quality level in the cell (dB)

Qrxlevminoffset
Offset to the signalled Qrxlevmin taken into account in the Srxlev evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

Qqualminoffset
Offset to the signalled Qqualmin taken into account in the Squal evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

Pcompensation 

If the UE supports the additionalPmax in the NS-PmaxList, if present, in SIB1, SIB3 and SIB5:
max(PEMAX1 –PPowerClass, 0) – (min(PEMAX2, PPowerClass) – min(PEMAX1, PPowerClass)) (dB);

else:

max(PEMAX1 –PPowerClass, 0) (dB);
PEMAX1, PEMAX2
Maximum TX power level an UE may use when transmitting on the uplink in the cell (dBm) defined as PEMAX in [33]. PEMAX1 and PEMAX2 are obtained from the p-Max and the NS-PmaxList respectively in SIB1, SIB3 and SIB5 as specified in TS 36.331 [3].
PPowerClass
Maximum RF output power of the UE (dBm) according to the UE power class as defined in [33]

If cell selection criterion S in normal coverage is not fulfilled for a cell, UE shall consider itself to be in enhanced coverage if the cell selection criterion S for enhanced coverage is fulfilled, where:

Qrxlevmin
UE applies coverage specific value Qrxlevmin_CE (dBm)

Qqualmin
UE applies coverage specific value Qqualmin_CE (dB)




The cell suitability check (S-Rules) is used both in cell selection and cell reselection, which can guarantee that the cell UE camped normally is a suitable cell for the UE. If the normal coverage and enhanced coverage terminology in cell selection and reselection based on Qrxlevmin/ Qqualmin threshold is used for the coverage enhancements authorization, the only work to be done is to add a note that UE with unauthorized CE doesn’t need to check the CE suitability, .e.g. if the UE is not enhanced coverage authorized, the cell selection criterion S for enhanced coverage would not be checked.
Proposal 3: It’s proposed to add a note that UE with unauthorized coverage enhancements does not check the CE suitability for enhanced coverage.

3 Conclusion
In this contribution, we have discussed the issues for the overage enhancements authorisation. Based on the analysis, we have the following observations and proposals:
Observation1: For eMTC, three coverage related terminology are defined, which terminology is used for coverage enhancement authorisation should be decided.
Proposal 1: The coverage enhancement authorisation is not applied for NB-IoT.
Proposal 2: The normal coverage and enhanced coverage terminology in cell selection and reselection based on Qrxlevmin/ Qqualmin threshold can be used for the coverage enhancements authorisation.
Proposal 3: It’s proposed to add a note that UE with unauthorized coverage enhancements does not check the CE suitability for enhanced coverage.
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