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1   Background
During RAN4#79AH, OCNG definitions for NB-IoT In-band and Guard-band were discussed in [1] and [2], based on the discussion during RAN4#79AH, different views were shown.
In this contribution, we analyses the necessity of the OCNG definitions for NB-IoT and share our views.

2   Discussion

We know the OCNG in LTE is used to model full cell load within the transmission bandwidth when not allocating all available resources to a single UE and it does not include other bands or system near to it, both for obtaining a constant Ior and for modeling interference that may arise from other users [1]. 
For NB-IoT In-band deployment scenarios, although NB-IoT is allocated to one PRB within LTE bandwidth, but NB-IoT is a standalone system compared to LTE, it has its own all kinds of physical channels including control and data channels and reference signals. To obtain a constant Ior and model interference within the transmission bandwidth of NB-IoT, we just need to model the cell load within NB-IoT 180KHz bandwidth and do not need to consider other LTE PRBs outside it, because the avoidance of interference from LTE is already guaranteed very well by related RF coexistence requirements, it burdens the demodulation workload with no benefit to demodulation requirements, on the other hand it will increase the test cost and complexity exponentially. The constant Ior can be obtained by defining the OCNG pattern within NB-IoT 180KHz for In-band deployment scenario for those unused NB-IoT DL subframes for DL gap and scheduling delay between the NPDCCH and NPDSCH and NPUSCH format 2 transmission. For resources occupied by LTE PDCCH and CRS can be filled with OCNG.
For Standalone/Guard-band deployment scenarios, those NB-IoT DL subframes for DL gap and scheduling delay between the NPDCCH and NPDSCH and NPUSCH format 2 transmission can be filled by a certain OCNG pattern within NB-IoT 180KHz BW as well.

For the scheduling delay, for example, as per core specification TS 36.213 sections 16.4.1 and 16.4.2, if we assume NPDCCH with DCI format N1 ending in subframe n1, the scheduling delay in DCI format N1 equals to 0, i.e. k01 = 0, then k01 valid DL subframe+4ms need to OCNG for a arbitrary number of virtual NB-IoT UEs. After 
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 consecutive NB-IoT DL subframes for corresponding NPDSCH transmission and ending in NB-IoT subframe n2, if we assume k02 = 13 which is the smallest and common to subcarrier spacing 3.75KHz and 15KHz, the following 12 subframes need to fill OCNG for a arbitrary number of virtual NB-IoT UEs figured as following:
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Note1: k01=0 for NPDSCH transmission in Table 16.4.1-1 of TS 36.213;
Note2: k02=13 for NPUSCH format 2 in Table 16.4.2-1 for 3.75Hz and 16.4.2-2 for 15KHz subcarrier spacing of  TS 36.213.
Figure1: The scheduling of NPDCCH, NPDSCH and NPUSCH format 2

As per DL-GapConfig-NB definition in core specification TS 36.331, it is optionally configured and only applicable for the repetition number at least 32, to minimize the test time, we propose not to configure it;
For the DL-Bitmap-NB, it is used to specify the set of NB-IoT downlink suframes for downlink transmission and are optionally bit-map configured, to minimize the test time and simplify the test and simulation, also try to define one set of performance for both anchor and non-anchor carrier, we propose not to configure DL-Bitmap-NB so that all subframes are valid except subframes carrying NPSS/NSSS/NPBCH/SIB1-NB for anchor carrier.
Propose 1: Not configure DL-GapConfig-NB and DL-Bitmap-NB in the test;
Proposal 2: OCNG the resource elements occupied by LTE PDCCH and CRS within NB-IoT 180KHz for in-band deployment mode;
Propose 3: Fill OCNG pattern for those unused NB-IoT DL subframes during the scheduling delay between NPDCCH, NPDSCH and NPUSCH format 2 with other virtual NB-IoT users within NB-IoT 180KHz bandwidth for both In-band and Stanadlone/Guard-band deployment modes.
Although RAN4 decided to define the OCNG for NB-IoT RRM In-band and guard-band tests [4] [5] outside 180KHz bandwidth, but it is used for intra-frequency and inter-frequency cell search for RRM tests, UE needs to scan the frequency to find the suitable NB-IoT cell to camp on, but for demodulation, it is used for the NPDSCH demodulation test, UE already know the frequency and PRB to use, it is not necessary to OCNG other PRBs or bands outside the PRB used for NB-IoT.

Propose 4: It is not necessary to define OCNG pattern for NB-IoT In-band and Guard-band demodulation requirements outside NB-IoT 180KHz bandwidth.

3   Conclusion / Proposals
In this contribution, we analyses the necessity to define OCNG pattern for NB-IoT UE demodulation requirements, and our proposals are:

Propose 1: Not configure DL-GapConfig-NB and DL-Bitmap-NB in the test;
Proposal 2: OCNG the resource elements occupied by LTE PDCCH and CRS within NB-IoT 180KHz for in-band deployment mode;
Propose 3: Fill OCNG pattern for those unused NB-IoT DL subframes during the scheduling delay between NPDCCH, NPDSCH and NPUSCH format 2 with other virtual NB-IoT users within NB-IoT 180KHz bandwidth for both In-band and Stanadlone/Guard-band deployment modes.
Propose 4: It is not necessary to define OCNG pattern for NB-IoT In-band and Guard-band demodulation requirements outside NB-IoT 180KHz bandwidth.
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