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1 Introduction

In RAN2 #97 meeting, the authorisation of CE is discussed, and the agreements are list as following: 
· Enforcement of CE authorization in connected mode is up to eNB implementation in LTE and NB-IoT.

· 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.

· Introduce an offset for the Qrxlevmin that the UE shall use when the UE is un-authorized to use CE in NB-IoT.

· Baseline value range {dB5, dB10, dB15, dB20}. To be further refined if needed. 

In this paper, the value range for the introduced offset is discussed and a new value range is proposed.
2 Discussion
Based on similar calculations as in [1], we can estimate the theoretical NRSRP values for UEs in normal coverage and UEs in enhanced coverage in guard-band and in-band deployment,. The detailed calculation is as follows: 

Power_NB = Power_LTE – 10*log10 (N_PRB) + Power_boosting 
(TS 36.104 section 6.3.3)

Assuming:

•
Power_LTE = 46 dBm and N_PRB = 50 

(TR 36.942 Annex C [1])

•
Power_boosting = 6dB for one NB-IoT carrier 
(TS 36.104 section 6.3.3.1)

Then:

Power_NB = 46 – 10*log10（50) + 6 = 35 dBm
NRSRP measurement is based on NRS, which only occupies one RE, and is calculated as:


PRx= PTx- 10*log10(N) - CL 

Assuming:

•
Transmission Power: 
PTx= Power_NB = 35 dBm

•
Signal bandwidth: 
N = Number of subcarriers = 12

•
Coupling Loss: 

CL = 144

Then:

PRx = 35 – 10 * log10 (12) – 144 = - 119.8dBm 

Observation 1: When UE is deployed in guard-band or in-band with 144dB MCL, the theoretical NRSRP value is -119.8 dBm.

Similarly, when UE is deployed in guard-band or in-band with 164dB MCL, the theoretical NRSRP value is -139.8dBm.
Observation 2: When UE is deployed in guard-band or in-band with 164dB MCL, the theoretical NRSRP value is -139.8 dBm.
in TS 36.133[2], +-6dB measurement accuracy for normal coverage and +-10.3dB measurement accuracy for enhanced coverage in normal conditions are specified. that means the NRSRP differentation between the maximum coverage enhancement to normal coverage may up to 36dB. 
Observation 3: Considering the different measurement accuracy, the NRSRP differentiation between the maximum coverage enhancement to and normal coverage may can be up to 36dB.
In [3], if the Qrxmin is set to the minimum value i.e. -140dBm, the actual value Qrxlevmin will be extended to the lowest value which is  -156dBm, this extension makes the 20dB offset too small. 
Proposal 1: Increase the offset value range up to 36 dB.
Proposal 2: Define the offset as {dB5, dB10, dB15, dB20, dB25, dB30, dB35}.
3 Conclusion 

This paper discusses the value range of the offset for the Qrxlevmin that the UE shall use when the UE is un-authorized to use CE in NB-IoT. The observations and proposals are list as following. 
Observation 1: When UE is deployed in guard-band or in-band with 144dB MCL, the theoretical NRSRP value is -119.8 dBm.

Observation 2: When UE is deployed in guard-band or in-band with 164dB MCL, the theoretical NRSRP value is -139.8 dBm.
Observation 3: Considering the different measurement accuracy, the NRSRP differentiation between the maximum coverage enhancement to and normal coverage may can be up to 36dB.
Proposal 1: Increase the offset value range up to 36 dB.
Proposal 2: Define the offset as {dB5, dB10, dB15, dB20, dB25, dB30, dB35}.
The corresponding change is captured in CR [4].
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