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1
Introduction
RAN4#79 discussed the OCNG pattern used for UE demodulation requirements. OCNG models a full cell load across system bandwidth, and this is used to simulate the OFDM symbol transmission for PRBs not used for LTE UE under test. Since the narrowband IoT can co-exist with LTE system in the case of in-band and guard-band deployment scenario, the same interference modelling is applicable for NB-IoT UE demodulation requirements. In this paper we propose the OCNG modelling for NB-IoT UE demodulation requirements. 
2
Discussion
For the in-band deployment scenario, the narrowband IoT carrier is regarded as one PRB within the LTE system bandwidth. Consider NRB resource blocks are available in LTE system. If NB-IoT carrier is allocated on PRBNB, the rest of OFDM symbols can be regarded as OCNG for NB-IoT UE. Figure 1 illustrates the OCNG modelling for in-band deployment. For the guard-band deployment mode, NB-IoT carrier is allocated outside NRB resource blocks, and all the NRB resource blocks are regarded as OCNG. Figure 2 illustrates the OCNG modelling for the guard-band deployment. 
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Figure 1
OCNG model for NB-IoT carrier in-band deployment.
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Figure 2
OCNG model for NB-IoT carrier guard-band deployment.

3
OCNG patter for NB-IoT
Considering the OCNG location discussed in the previous section, we show the text proposal for the definition of OCNG pattern. We propose two OCNG patterns: one for the in-band deployment mode and another for the guard-band deployment mode. 
We propose to consider our text proposal to define the OCNG patterns for NB-IoT UE demodulation requirements, and it is captured in our draft CR [1].
A.5.3.1
Narrowband IoT OCNG pattern 1: In-band deployment OCNG pattern 

This OCNG Pattern fills with OCNG all LTE PRB-s (PRB-s with no allocation for Narrowband IoT UE) of the DL sub-frames, when the Narrowband IoT carrier is on 
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Table A.5.3.1-1: NOP.1 FDD: In-band deployment OCNG Pattern

	Relative power level 
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	Note 1

	Note 1:
These physical resource blocks are assigned to an arbitrary number of virtual LTE UEs with one PDSCH per virtual LTE UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated. The parameter
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is used to scale the power of PDSCH.

Note 2:
If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the virtual LTE users by all the transmit antennas with CRS according to transmission mode 2. The parameter
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 applies to each antenna port separately, so the transmit power is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.


A.5.3.2
Narrowband IoT OCNG pattern 2: Guard-band deployment OCNG pattern 

This OCNG Pattern fills with OCNG all LTE PRB-s of the DL sub-frames, when the center of Narrowband IoT carrier is 180kHz away from the center of LTE PRB 0 or LTE PRB 
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depending of the deployment. 
Table A.5.3.2-1: NOP.2 FDD: Guard-band deployment OCNG Pattern

	Relative power level 
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	Note 1

	Note 1:
These physical resource blocks are assigned to an arbitrary number of virtual LTE UEs with one PDSCH per virtual LTE UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated. The parameter
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is used to scale the power of PDSCH.

Note 2:
If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the virtual LTE users by all the transmit antennas with CRS according to transmission mode 2. The parameter
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 applies to each antenna port separately, so the transmit power is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.
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