3GPP TSG GERAN#66                                                   GP-150545
Vilnius, Lithuania                                               Agenda Item: 7.1.5.3.5
25th - 29th May, 2015

Source: Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.

Evaluation Methodology for Software Update and Reconfiguration (update of GP-150474)
1 Introduction
At GERAN#62 a new SI called Cellular IoT was approved (see [1]). A number of performance and compatibility objectives are targeted in the study. The evaluation methodology is defined in Clause 5 of [2] except that:
· The evaluation metric for evaluations based on standalone software update/reconfiguration model is FFS.
· It is to be clarified if UL ACK is sent immediately after the MS successfully receives an application DL packet and if no retransmission of the DL packet/ UL ACK is required. 
This document proposes a way forward on the above two points.

This document is an update of [3], and modifications are marked as blue. Agreements achieved in CIoT Adhoc#2 are marked with notes highlighted in red.
2 Evaluation Methodology for Software update/reconfiguration
The software update/reconfiguration model is described in Annex E.2.4 of [2] where it is envisaged that software update/reconfiguration is only required occasionally (i.e. an inter-arrival time of 180 days) and that in most cases the application payload size is not larger than 2000 bytes. Standalone simulations will be run for this traffic model.

The most interesting aspect of the software update/reconfiguration traffic is its impact to the uplink and downlink capacity. This can be characterized by the resource utilization on the uplink and the downlink to support the software update/reconfiguration traffic, expressed as a proportion of total available resource.

For instance, in NB M2M, suppose the system bandwidth is 
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 (in kHz), and that there are 
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may be 1 in some candidate solutions). Furthermore, suppose that the bandwidth of downlink channel 
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 and the accumulated time it is utilized for software update/reconfiguration are 
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 (in seconds), respectively, and that the bandwidth of uplink channel 
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 and the accumulated time it is utilized for software update/reconfiguration are 
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Then, a metric for the proportion of downlink resource that is used for software update/reconfiguration can be expressed as:
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where Tsim is the actual simulation time in seconds.

And, similarly, a metric for the proportion of uplink resource that is used for software update/reconfiguration can be expressed as:
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Note that 
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) is the sum of the time units allocated to all UEs that have been scheduled on downlink channel 
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 (or uplink channel 
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) during the simulation.

WA1: The evaluation metric for software update/reconfiguration shall be the resource utilization on the uplink and the downlink to support the software update/reconfiguration traffic, expressed as a proportion of total available resource.
WA1a: Definition of resource and resource utilization can be candidate solution specific but shall be provided along with simulation results for software update/reconfiguration.
Regarding the UL ACK for the application DL packet, it is proposed that this is sent immediately after the application DL packet is received, and that no retransmission of the DL packet/UL ACK is required.

WA2: For software update/reconfiguration, the application UL ACK shall be assumed to be sent immediately after the MS successfully receives an application DL packet. Agreed in CIoT Adhoc#2.
WA3: For software update/reconfiguration, no retransmission of the application DL packet and application UL ACK is required. Agreed in CIoT Adhoc#2.
3 Conclusions
This document discusses how to evaluate the impact of software update/reconfiguration on system capacity. It is proposed to take the following WAs in this document as working assumptions for future work in the Cellular IoT study.
WA1: The evaluation metric for software update/reconfiguration shall be the resource utilization on the uplink and the downlink to support the software update/reconfiguration traffic, expressed as a proportion of total available resource.
WA1a: Definition of resource and resource utilization can be candidate solution specific but shall be provided along with simulation results for software update/reconfiguration.
WA2: For software update/reconfiguration, the application UL ACK shall be assumed to be sent immediately after the MS successfully receives an application DL packet. Agreed in CIoT Adhoc#2.
WA3: For software update/reconfiguration, no retransmission of the application DL packet and application UL ACK is required. Agreed in CIoT Adhoc#2.
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