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1 Introduction
This document provides the text proposal on performance evaluation of software update/reconfiguration for the NB M2M system. Detailed discussions and analysis on the proposed changes are in [1].
2 Proposed text for the TR
	First Change


7. 
Physical layer aspects and radio access protocols for clean slate concepts
[details omitted]
7.1.6
Concept evaluation
7.1.6.1
Coverage evaluation
[details omitted]
7.1.6.2 Capacity evaluation
7.1.6.2.2 Software update/reconfiguration

7.1.6.2.2.1 Simulation settings
The capacity performance of software update/reconfiguration is evaluated according to the methodology specified in subclause 5.2.3, the simulation assumptions in Annex D, and the traffic model in Annex E.2.4. The other simulation assumptions are shown in Table 7.1.6.2-5.

Table 7.1.6.2-5 Simulation assumptions

	Parameter
	Assumption

	Cellular Layout
	Hexagonal grid, 19 cell sites, 3 sectors per site with wrap-around

	MS number per cell sector
	52574

	MS speed 
	0 km/h

	BS transmit power per 200 kHz (at the antenna connector)
	43 dBm (i.e. 32.2 dBm per downlink physical channel)

	MS Tx power (at the antenna connector)
	Max. 23 dBm per uplink physical channel with open loop power control


In the simulations, the resource utilization Rd and Ru are used as performance metrics, expressed as the proportion of total available resource that is utilized to support software update/reconfiguration on downlink and uplink.

Resource utilization for the downlink Rd can be expressed as:
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where Bw is the system bandwidth in kHz, Tsim is the actual simulation in seconds, Nd is the number of downlink channels, and bdi and tdi are the bandwidth and accumulated time that are utilized for software update/reconfiguration on downlink channel i.

Similarly, resource utilization for the uplink Ru can be expressed as:
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where Nu is the number of uplink channels, and buj and tuj are the bandwidth and accumulated time that are utilized for software update/reconfiguration on uplink channel j.
7.1.6.2.2.2 Simulation results

The simulation results are shown in Table 7.1.6.2-6 and Table 7.1.6.2-7 in terms of resource utilization for downlink and uplink, respectively. The simulation results show that the resource occupied by the software update/reconfiguration in the NB M2M system has only a very slight impact on the system loading for both downlink and uplink: in the worst case simulation scenario, software update/reconfiguration only consumes 0.05% of downlink available resources and less than 0.01% of uplink available resources.
Table 7.1.6.2-6 Downlink resource utilization for software update/reconfiguration

	Rd
	BPL scenario 1
	BPL scenario 2

	
	BPL coefficient 0.5
	BPL coefficient 0.75
	BPL coefficient 0.5
	BPL coefficient 0.75

	w/ IP HC
	0.048%
	0.044%
	0.050%
	0.046%

	w/o IP HC
	0.050%
	0.046%
	0.053%
	0.049%


Table 7.1.6.2-7 Uplink resource utilization for software update/reconfiguration
	Ru
	BPL scenario 1
	BPL scenario 2

	
	BPL coefficient 0.5
	BPL coefficient 0.75
	BPL coefficient 0.5
	BPL coefficient 0.75

	w/ IP HC
	0.0036%
	0.0042%
	0.0044%
	0.0052%

	w/o IP HC
	0.0064%
	0.0074%
	0.0078%
	0.0094%


7.1.6.2.2.3 Conclusions
The simulation results show that the traffic due to software update/reconfiguration has only a very slight impact on the NB M2M system loading: in the worst case simulation scenario, software update/reconfiguration only consumes 0.05% of downlink available resources and less than 0.01% of uplink available resources.
	End of Changes
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