Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #97
R2-1701419
Athens, Greece, 13th - 17th February 2017
Agenda Item:
7.14.1
Source:

Huawei, HiSilicon, Neul Limited
Title:

Extension of Qrxlevmin value range in NB-IoT
Document for:
Discussion and decision
1 Introduction
In NB-IoT, in the criterion S, the Qrxlevmin value range is the same as LTEs. However, NB-IoT supports different Tx power in different mode and supports up to 20dB coverage enhancement, and the legacy minimal Qrxlevmin may not be suitable for NB-IoT.
In this paper, we discuss the Qrxlevmin value range taking NB-IoT extended coverage enhancement into account.
2 Discussion 
The Qrxlevmin value range in NB-IoT is defined in SystemInformationBlockType1-NB message, the value is inherited from LTE, The actual value Qrxlevmin = field value * 2 [dBm].



Q-RxLevMin information element

-- ASN1START

Q-RxLevMin ::=





INTEGER (-70..-22)
-- ASN1STOP

In guard-band and in-band deployment, according to [1], [2], the eNB transmission power in guard-band and in-band is 35dBm. 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 = 164
Then:

PRx = 35 – 10 * log10 (12) – 164 = - 139.8dBm 
Observation1: When UE is deployed in guard-band or in-band with 164dB MCL, the theoretical NRSRP value is almost the same as the minimal value of Qrxlevmin (-140dBm).
RAN4#81 has agreed CR 4209 in TS 36.133[3], which specifies +-6dB measurement accuracy for normal coverage and +-10.3dB measurement accuracy for enhanced coverage in normal conditions. The legacy Qrxlevmin value does not allow for the NRSRP measurement accuracy, and some UEs deployed in guard-band or in-band scenarios with 164dB MCL may not be able to find a cell to camp due to the too high minimal value of Qrxlevmin (i.e. -140dBm) while they are within network coverage.
Observation 2: Some UEs deployed in guard-band or in-band scenarios with 164dB MCL may not be able to find a cell to camp due to the too high minimal value of Qrxlevmin while they are within network coverage. 

Proposal 1: it is proposed to extend the minimal value of Qrxlevmin beyond -140 dBm. 
3 Conclusion
In this document, we discuss the Qrxlevmin value range for NB-IoT and made the following observations and proposal:
Observation1: When UE is deployed in guard-band or in-band and with 164dB MCL, the theoretical NRSRP value is almost the same as the minimal value of Qrxlevmin (-140dBm).
Observation 2: Some UEs deployed in guard-band or in-band scenarios with 164dB MCL may not be able to find a cell to camp due to the too high minimal value of Qrxlevmin while they are within network coverage.
Proposal 1: it is proposed to extend the minimal value of Qrxlevmin beyond -140 dBm. 
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