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Introduction
A converged solution [1] built upon NB-M2M and NB-OFDMA candidates [2] was proposed at GERAN#66. The downlink physical layer design of this converged solution, namely, the Narrowband Cellular IoT candidate solution (NB-CIoT), is expanded in [3]. 
[bookmark: _GoBack]This paper presents the simulation results for Software update/reconfiguration traffic for NB-CIoT system. Evaluation methodology and traffic model are taken from [2] Section 5.2.3 and Annex E.2.4 respectively.  Details are as follows.
Simulation model 
Drop and System parameters
Key deployment parameters are summarized in Table 1, whereas system configuration is identical to [3]. 
[bookmark: _Ref422666189]Table 1: Simulation parameters
	Parameter
	Value

	Simulation area
	19 cell-sites with 3 sectors per site, in 2-tier Hexagonal grid with wrap around

	ISD
	1732 meters

	System bandwidth
	1 carrier (200 KHz)

	OFDM subcarrier spacing
	3.75 KHz; 48 total subcarriers in 180KHz

	Frequency Reuse
	3; Sets {0,…,14}{16,…,22,24,…31}{33,…,47}

	BS maximum transmit power per subcarrier
	43dBm – 10*log10(48)

	UE  distribution
	Uniform density, 65K UEs/sector

	Propagation loss
	120.9 + 37.6log10(dKM); 900 MHz 

	Shadow Fading
	Lognormal with ; correlation ½ across cell-sites and 1 across sectors of each cell-site

	Penetration loss
	Build Penetration Loss Scenarios 1& 2, inter-site correlation coeff. of 0.5 and 0.75, i.i.d across UEs

	Antenna configuration
	DL: 1x1 

	Antenna pattern
	2D, 65deg H-plane (TR45.914) – 3 sectored

	Antenna gains
	BS: 18dB; UE: -4dB

	BS cable loss
	3dB

	Cell association
	BS with strongest RSRP

	MCL for association
	164dB

	UE Max. TX Power
	23 dBm

	UE Noise Figure
	5dB

	BS Noise Figure
	3dB



[bookmark: _Ref422835382]Traffic model
The traffic in the simulation comprises software update/reconfiguration. The uniform intensity in number of sessions per day per sector is, 

where  is the total UE population per sector.  The session sizes are drawn i.i.d from Pareto distribution with shape parameter 1.5, truncated in [200,2000] bytes. The total header size including CoAP/DTLS/UDP/IP is taken to be 65 bytes. In case of header compression, the total header size is assumed to be 29 bytes.
Performance metric
A DL resource unit is define as one subcarrier for one slot. Then resource utilization by SU traffic is simply the fraction of available tone-slots that are utilized for SU traffic. This includes both PDCCH and PDSCH resources but does not include resources allocated to broadcast and synchronization channel.  More specifically, DL resource utilization at a cell-site, is defined as,

where  is the total number of subcarriers per cell-site,  is the simulation duration in number of slots, and  is an indicator function that BS transmitted on subcarrier  in slot  to support SU traffic.

UL resource utilization is defined in identical fashion by replacing a subcarrier with a channel.

Simulation results
The DL resource utilization by SU traffic is only 0.13% for the case with no header compression and BPL Scenario 2 with inter-site correlation coefficient of 0.5.  This is worst case for utilization; the utilization is <0.13% for the remaining cases. The UL resource utilization is likewise infinitesimal. 


Summary
Resource utilization for the software update/reconfiguration traffic model are presented. The results demonstrate that NB-CIoT solution can support software update/reconfiguration traffic within 0.13% of available resources. A corresponding pCR to add evaluation data to TR is provide in [7].

References
[1] [bookmark: _Ref401059582][bookmark: _Ref401740945][bookmark: _Ref403490500][bookmark: _Ref415211609]GP-150524, “Proposed convergence of NB M2M and NB-OFDMA clean-slate solutions,” Qualcomm Incorporated, Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd., Neul Limited, u-blox. GERAN #66, May 2015.
[2] [bookmark: _Ref422663259][bookmark: _Ref416703616]3GPP TR 45.820, Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things, Release 13, version 1.3.0.
[3] [bookmark: _Ref422837894][bookmark: _Ref422839164]GPC150407, “NB-CIOT – Downlink physical layer design,” Qualcomm Incorporated, Neul Ltd, Huawei Technologies Co., Ltd., HiSilicon Technologies Co., July 2015.
[4] [bookmark: _Ref422842544]GPC150416, “NB-CIoT – Downlink Interference and Link-to-System Mapping,” Qualcomm Incorporated, July 2015.
[5] [bookmark: _Ref422667487][bookmark: _Ref422840530]GPC150476, “pCR 45.820 NB M2M - Evaluations of Software Update and Reconfiguration,” Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd., 3GPP TSG GERAN #66, May 2015.
[6] [bookmark: _Ref422668337]GPC150477, "NB M2M - System Level Simulation for Capacity and Latency Evaluation (update of GPC150261)," Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd., 3GPP TSG GERAN #66, May 2015.
[7] [bookmark: _Ref426480256]GP-150809, “pCR 45.820 NB-CIoT – Software update/reconfiguration simulation results”, Qualcomm Incorporated, 3GPP TSG GERAN #67, August 2015.
[bookmark: _Ref400985609]Page 2 of 3
