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1 Introduction

This document provides text proposal for conclusion on NB-CIoT for the Cellular IoT study item. Detail discussions can be found in [1]. 
2 Proposed text for the TR
	First Change


9
Summary and overall conclusions

9.1
Compliance with the objectives 

In the tables below the compliance to the objectives set by the study is summarized. 
Table 9.1-1 Summary of compliance with performance objectives.
	Performance
Objective
	Candidate technique

	
	NB-CIoT
	Candidate technique n+1

	Improved indoor coverage (see  4.1.1)
	Compliant
	

	Support of massive number of low throughput devices (see  4.1.2)
	Compliant
	

	Reduced device complexity (see  4.1.3)
	Compliant
	

	Improved power efficiency (see  4.1.4)
	Compliant
	

	Latency (see  4.1.5)
	Compliant
	


Table 9.1-2 Summary of compliance with compatibility objectives.
	Compatibility
Objective
	Candidate technique

	
	NB-CIoT
	Candidate technique n+1

	Co-existence with GSM/UMTS/LTE (see  4.2.1)
	Compliant
	

	Impact on GSM/EDGE BTS hardware (see  4.2.2)
	Compliant
	

	Impact on MS (see  4.2.3)
	Compliant
	


	Colour code

	Compliant 
	Expected to be fulfilled
	Inconclusive/FFS
	Not compliant


Guidance: For “Expected to be fulfilled” and “Inconclusive/FFS” additional explanation is expected to be provided in the above tables. 
9.2
Conclusions

Editor's note:  To be based on the input in table 9.1-1 and 9.1-2 and the requirements stated in Annex A.

The evaluations for NB-CIoT against the objectives of the study indicate that:
-
The target MCL of 164 dB is met by all relevant channels, which implies a coverage extension of 20 dB compared with legacy GPRS. Furthermore, all data channels at least achieve the required throughput of 160 bps at the top of the (equivalent of) SNDCP layer, and can also exceed this requirement.
-
The target MCL of 164 dB is met by all relevant channels, which implies a coverage extension of 20 dB compared with legacy GPRS. Furthermore, all data channels exceed the required throughput of 160 bps at the top of the (equivalent of) SNDCP layer.
-
The capacity of NB-CIoT is sufficient to support the target number of MSs per sector as stated in Annex E of the TR (with both BPL models, both BPL inter-site correlation coefficients, and with or without IP header compression). 
-
The overall die area for the core functions, as defined in GP-150888, of the NB-CIoT MS transceiver, including the cellular protocol stack, has been estimated assuming a 65nm CMOS process. The die area for the core functions is estimated to be about 4.6 mm2 assuming an external PA or 5.4 mm2 assuming an integrated PA. Some estimates have also been made by the sourcing companies of GP-150888 for the comparable silicon die area for a legacy GPRS modem at the same process node, indicating that the die area for the equivalent core functions would be about 10 mm2.

-
A 10 year battery life is achieved with a reporting interval of one day for all coupling losses (i.e. up to 164 dB) with both 50 bytes and 200 bytes application payloads. A 10 year battery life is also achieved with a two hour reporting interval for a coupling loss of 144 dB with both 50 bytes and 200 bytes application payloads, and for a coupling loss of 154 dB with a 50 byte application payload. For a coupling loss of 154 dB with 200 byte application payload, or a coupling loss of 164 dB with 50 or 200 byte application payload, a 10 year battery life is not achievable for a 2 hour reporting interval.
-
The 10 second latency target for exception reporting is achieved even with a coverage extension of 20 dB, for 99% probability of successful delivery of the report.
-
The RF system characteristics for NB-CIoT are sufficient for NB-CIoT to be deployed in coexistence with legacy GSM (with a guard band of 100 kHz), UTRA (without additional guard band), and E-UTRA (without additional guard band) systems.

-
The MCBTS and MSR radio units can be fully reused considering the negligible impact of PAPR on existing PAs when re-farming one of the 200 kHz carriers to NB-CIoT. The computational complexity for NB-CIoT is low compared with the support for LTE, and the required memory is only a small portion of that for LTE. The required computational complexity is less but memory is more for NB-CIoT than those to support a single carrier in MCBTS.

For the deployment options listed in Annex A, it has been shown that NB-CIoT fulfils the maximum cell radius in GSM of 35 km, see TR subclause 7.3.6.1.2. The deployment scenario for supporting mobility of up to 30 km/h for normal GPRS coverage has been shown to be exceeded; in this case, NB-CIoT can support 20 dB extended coverage in the 30 km/h scenario in terms of physical layer performance, see TR subclauses 7.3.6.1.4 and 7.3.6.1.5.

Furthermore, the objectives of the study are fulfilled with a system design that has the following attributes which are considered to be important for IoT devices and networks:
-
NB-CIoT meets the study objectives, including system capacity, with a minimum system bandwidth for the network of only 200 kHz (with a guard band of 100 kHz in the case of coexistence with GSM), i.e. the spectrum used by one GSM carrier. This provides flexible deployment options to operators, and efficient utilisation of spectral resources.

-
NB-CIoT meets the study objectives, including 20 dB coverage extension, with a maximum MS transmit power of 23 dBm (200 mW). Compared with the 33 dBm used in the legacy GPRS case, this power level gives the benefit of compatibility with a wider range of battery technologies that may be suitable for IoT devices due to the lower peak current drawn from the battery.”
	End of Changes
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