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Pseudo CR 45.820 – Evaluation Methodology of Device Complexity
1
Introduction

1.1
Background Information

A study on Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things was approved at GERAN#62, see [1].
One objective of the study is to “maximize the reduction in complexity of the Mobile Termination (MT) compared to that of a legacy GPRS (non EGPRS) MT”. Evaluation methodology for the device complexity analysis is explained in the TR in Section 5.5 [6].  
1.2
Reason for change

Complexity analysis of candidate solutions have been presented for GSM evolution based proposals in [2], [3], [4], and for Clean Slate based proposals in [5]. 

It should be noted that process node definitions provided by different foundries are not aligned. In other words, gate density is not the same between different foundries with similar process node. Therefore, the silicon area calculation can be different depending on the silicon manufacturer for a given device complexity. Estimating cost based on the silicon area is another difference between different silicon manufacturers and further complicates complexity analysis. The sourcing company believes that relative complexity evaluation with respect to reference GPRS solution is sufficient and can give a sense of relative complexity to widely available low-cost GPRS modem independent of technology process node.
As indicated in the TR, it is proposed to perform comparison with [6]:

·  Multislot Class 10, quad-band, +33 dBm output power (GSM 850/900), +30 dBm (DCS1800/PCS1900),
· Multislot Class 10, single band (850 or 900 MHz), +33 dBm.
It is well known that single band GSM devices are not widely available and most of the modems already have quad-band capability. This makes finding a reference design very difficult. We believe that a rigorous analysis requires similar effort to analysis of a new proposal. In our opinion, the comparison should be made with respect to what is already available in the market. We propose to accept quad-band GSM solution as reference in the device complexity analysis.
1.3
Summary of change
Evaluation methodology for the device complexity is proposed to be updated as detailed below.
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5.5
Complexity comparison methodology

5.5.1
Principles
For each candidate system proposal the following complexity comparison principles will be followed:

· The analysis will be standalone: no comparisons between apparently similar functional blocks in different candidates will be made.

· Each system will be described in terms of its functional blocks, described at the level that reviewers can understand their content and function and carry out their own analysis.  The details of the functional blocks are left open since they will depend on the system details and proposed implementation.

· DSP processing in terms of processor cycles / second may optionally be indicated.

· Proposals should specify what elements are on chip, and what external components are used.

· The assumed chip technology (process node) should optionally be identified.

· For external components the key technical characteristics should be identified, for example:

· For memories, size and type (RAM, flash etc.)

· PA power / linearity (Class C, B etc.)

· Filters

· Crystals (TCXO, RTC etc.)

5.5.2
Complexity metrics

Complexity will be measured according to the following aspects:

· Silicon area estimate, including on-chip memory.

· Indication of required gate density should optionally be given.

· Relative area of RF and baseband functions.

· List of external components.

· Any special characteristics of external components specific to a system proposal.

· [Code space requirement.]

· DSP cycles / second.

5.5.3
Exclusions

The following aspects of both on-chip and off-chip components will not be considered as they are likely to be equivalent between solutions.

-
Power management, LDOs, charging, etc.

-
Interfaces related to application functionality.

-
Application processor hardware and memory.

-
IC packaging.

-
PCB / screens.

-
Connectors and other mechanics.

-
Antennas.

5.5.4
Comparison

The following aspects of complexity will be compared between system proposals.

-
Silicon area in absolute value or relative to the reference as in sub-clause 5.5.5.
-
Indicates complexity, but not direct cost difference.

-
If relevant, processor cycles / second.

-
External components

-
Number of components.

-
Any special requirements that affect relative cost.

5.5.5
GPRS reference

-
The same methodology is followed for the GPRS reference.

-
As a first reference case, the assumed GPRS functionality will be: Multislot Class 10, quad-band, +33 dBm output power (GSM 850/900), +30 dBm (DCS1800/PCS1900).
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End of  modifications
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