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Discussion and decision 
1 Introduction 
In RAN #69 meeting, the new NB-IoT work item was agreed [1]. The objectivies of NB-IoT are acknowledged in RAN1#82bis meeting. It is mentioned in WID both FDMA with GMSK
· For the uplink, two options will be considered: FDMA with GMSK modulation (as described in 3GPP TR 45.820 section 7.3), and SC-FDMA (including single-tone transmission as a special case of SC-FDMA) 

· Technical analysis will either perform a down-selection or decide on inclusion of both 

To demonstrate the coverage performance of FDMA based uplink, China Unicom has constructed the field test environment and this contribution summarized some primary results.
2 Discussion

2.1 Field test environment
2.1.1 Outdoor scenario
The field test is performed in the Pudong District, Shanghai, China, utilizing the higher frequency in 909-915 MHz for uplink and 954-960 MHz for downlink. The base station is installed on the roof of China Unicom’s network management center building, and the height of the antenna is about 15 meters. As shown in Fig.1, the outdoor testing usecase is along ChunShen Road with a total distance of 4.8 km as the red spot line in a single sector of figure 1. The reference signal received power (RSRP) of the downlink varies from -84 dBm to -100 dBm, and the SINR varies from 10 dB to -7dB. The SINR value is calculated to the rising thermal noise power, which is impacted by near environment. As the first test pot is at the backside of antenna and potential indoor interference, the SINR value is lower to -7dB. But the average SINR of the rest area is approximate to 7dBm. For the red pot with the largest distance to the base station in the map, the SINR increases to 13dB as the testing area is under a huge overpass, which blocks some unpredictable interference power.
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Figure 1 Road test scenarios and results

2.1.2 Underground parking scenario
An underground parking scenario is selected to test performance of the extreme scenario. The uplink performance is related with the signal quality and channel quality of both control channel in downlink and the data channel in uplink. According to the outdoor test results, the minimum SINR value is -8dB with successful transmission both uplink and downlink. As the calculation method of MCL is shown in Table 1, it is concluded that the uplink MCL could reach to 166.2 dB at the premise of ideal interference scenario, which is satisfied the objective of NB-IoT WI.
Table 1: Link budget table for FDMA based uplink
	
	Uplink MCL

	Transmitter
	

	(1) Total Tx power  (dBm)
	23

	Receiver
	

	(2) Thermal noise density (dBm/Hz)
	-174

	(3) Receiver noise figure (dB)
	3

	(4) Interference margin (dB)
	0

	(5) Occupied channel bandwidth (Hz)
	3750

	(6) Effective noise power
        = (2) + (3) + (4) + 10 log((5))  (dBm)
	-135.2

	(7) Required SINR (dB)
	-8

	(8) Receiver sensitivity= (6) + (7) (dBm)
	-143.2

	(9) Receiver processing gain (dB)
	0

	Maximum coupling loss (MCL)= (1) – (8) + (9) (dB)
	166.2


Conclusion: The test results prove that the uplink coverage rang is improved to satisfy the designing objectives.
3 Conclusions

In this contribution, based on the field test, it is conclude that,
Conclusion: The test results prove that the uplink coverage rang is improved to satisfy the designing objectives.
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