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1 Reason for Change

In order to provide the users with successful reading experiences of the mobile codes that are specified in this specification, i.e., QR Code and Data Matrix, there are essential requirements for quiet zones as well as other elements. 
This contribution proposes the minimum quiet zone widths for QR Code and Data Matrix as normative requirements. The minimum quiet zone is one of the key performance figures of the MCC’s algorithm that reads a symbology. The quiet zone specification is testable to prove the conformance of an MCC implementation.
The quiet zone alone is not enough to make the users’ reading experiences of a mobile code successful. There are other issues involved. Unfortunately, most of them are out of the scope of this specification since the scope of this specification is limited to the conformance of the MCC. 
Another important issue is the minimum module width which determines the minimum size of a QR code symbol or a Data Matrix symbol that can be printed on a physical medium. This contribution proposes informative recommendations for the module width, which specifies certain requirements for the three types of ecosystem players that eventually provide the users with the reading experiences of a mobile code.
2 Impact on Backward Compatibility

None.
3 Impact on Other Specifications

None.
4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

Review and accept this CR.
6 Detailed Change Proposal
Change 1:  Proposed texts for Sections 5.1.1.5 
5.1.1.5   Quiet Zone

· The MCC MUST be able to read a QR Code symbol with a Quiet Zone that is equal to or larger than 4X wide on all four sides, where the X dimension is the width of a module.

· The MCC SHOULD be able to read a QR Code symbol with a Quiet Zone that is equal to 3X wide on all four sides.

The ISO standard [QR] mandates the minimum 4X Quiet Zone to be read. This specification mandates the same 4X Quiet Zone. In order to ensure readability of actual printed QR Code symbols, however, the 3X recommendation is added in order for the MCC to have an extra margin to cope with such problems as misalignment, etc. that may arise in physical printing.
This specification does not specify the actual X dimension since it has impact on the design of the scanning technology such as cameras, lenses and optics that are used in handsets, which is out of the scope of this specification. However, Appendix-D provides informative recommendations for the module width X dimension in order to increase compatibility between the printed QR code symbols and the handsets that implements the OMA MCC.　Appendix-D also provides informative recommendations that are essential in order to make code reading successful.

Change 2:  Proposed texts for Sections 5.1.2.5 

5.1.2.5   Quiet Zone

· The MCC MUST be able to read a Data Matrix symbol with a Quiet Zone that is equal to or larger than 1X wide on all four sides, where the X dimension is the width of a module.

The ISO standard [Data Matrix] mandates the minimum 1X Quiet Zone to be read. This specification mandates the same 1X Quiet Zone. 
This specification does not specify the actual X dimension since it has impact on the design of the scanning technology such as cameras, lenses and optics that are used in handsets, which is out of the scope of this specification. However, Appendix-D provides informative recommendations for the module width X dimension in order to increase compatibility between the printed Data Matrix symbols and the handsets that implements the OMA MCC.　Appendix-D also provides informative recommendations that are essential in order to make code reading successful.

Change 3:  Proposed texts for Appendix D. 

Appendix D. Informative recommendations for making Mobile Code reading successful
In order to provide the users with successful reading experiences of the mobile codes that are specified in this specification, the players that constitute the ecosystems need to satisfy certain requirements that are specific to each player. There are fundamentally three players:
a) Hardware Developers: Handset vendors and optical component vendors (lenses, cameras, etc);
b) MCC Developers: Those who develop the MCC software. They may develop the MCC i) inside a handset vendor who may have influence on or control of the hardware design, or ii) independent of a handset vendor targeting at various handsets from different handset vendors that are available in the market; and
 c) Publishers: Those who publish mobile codes on printed materials or computer displays.

The scope of this document is limited to the specifications of the MCC. The normative section of this document provides specifications for the MCC Developers. For example, it specifies the width of a Quiet Zone of QR Codes to be 4X or more as a MUST requirement, and 3X or more as a SHOULD requirement, respectively, for the MCC in section 5.1.1.5. It also specifies the width of a Quiet Zone of a Data Matrix symbol to be 1X or more as a MUST requirement, for the MCC in section 5.1.2.5. 
They will assure that the MCC will be able to read a QR Code symbol successfully if the symbol has a Quiet Zone larger than 4X or 3X, and that the MCC will be able to read a Data Matrix symbol successfully if the symbol has a Quiet Zone larger than 1X. However, these normative requirements for the MCC alone will not make all the reading experiences of mobile codes successful. 
For example, even if a MCC complies to the normative Quiet Zone specifications, the handsets that implement the MCC may not be able to read a printed QR Code symbol or a Data Matrix symbol in case where i) the lenses that are used in the handsets do not capture the images of the code symbols appropriately, or ii) the module width of the printed code symbol is too small for the handsets or the contrast between the symbol marking and the background is too small. The former issue belongs to those of Hardware Developers, and the latter belongs to Publishers.
While informative, this Appendix describes key requirements that should be addressed by each player.

D.1 Quiet Zone
The requirement of a Quiet Zone pertains to: 
i) The performance of an algorithm that reads a symbology and is implemented in the MCC; and,

ii) The size of the Quiet Zone that is provided for a printed mobile code by a Publisher so that the symbology is successfully read by a MCC.
	1
	Requirement: Quiet Zone

	Player
	Relevance
	Recommendation

	(a)
	Hardware Developers
	Not directly
	None

	(b)
	MCC Developers
	YES
	Normative (Sections 5.1.1.5 and 5.1.2.5)

	(c)
	Publishers
	YES
	Informative (Appendix D1.3)


D.1.1 Hardware Developers
No requirements.

D.1.2 MCC Developers

The requirements for Quiet Zones are specified normatively in sections 5.1.1.5 and 5.1.2.5. It should be noted that these requirements are essential for developing a successful MCC.
D.1.3 Publishers

It is important for Publishers to provide a sufficiently large Quiet Zone width when printing a QR Code or a Data Matrix symbol, so that the width is supported by the performance of the MCC that is used for reading the mobile code. It must be matching with the requirements that are addressed by the MCC Developer. 
(1) QR Code

In Japan where the QR Code has been ubiquitously adopted and used, 4X or larger Quiet Zones are recommended for printed QR Code symbols. However, even a handset that meets this requirement may fail to read the symbology. Thus, it is recommended for the Publishers to confirm if their printed QR Code symbols are successfully read by the targeted handsets before publishing the codes. In case where the printed symbol of the created code is not recognized, it is recommended to make the width of the Quiet Zone larger for printing.
(2) Data Matrix

1X or larger Quiet Zones are mandated for printed Data Matrix symbols. However, it has been found with commercial implementations of Data Matrix reading software that a larger Quiet Zone of at least 2X significantly increases reading performance and tolerance against difficult reading conditions (as e.g. low lighting, skew angle, blur due to imperfect focus, etc.). An even stronger enlarged Quiet Zone is beneficial for Data Matrix symbols with large (logical) dimensions beyond 26x26 cells.  Thus, it is recommended for the Publishers to use a Quiet zone of at least 2X for Data Matrix symbols up to 26x26 cells and a Quiet Zone of 4X for Data Matrix symbols of size 32x32 and higher. It is also recommended, to confirm if their printed Data Matrix symbols are successfully read by the targeted handsets before publishing the codes. In case where the printed symbol of the created code is not recognized, it is recommended to make the width of the Quiet Zone larger for printing. 
D.2 The minimum module width X
The requirement of the minimum module width X pertains to: 

i) The performance of the optics, such as lenses, cameras, etc., for appropriately capturing an image of a symbology that has the smallest module width ; and,

ii) The minimum module width that a Publisher can use to print a mobile code on printed materials or computer displays, so that the symbology is successfully read by a MCC.
	2
	Requirement: Minimum Module Width X

	Player
	Relevance
	Recommendation

	(a)
	Hardware Developers
	YES
	Informative (Appendix D2.1)

	(b)
	MCC Developers
	Not directly
	None

	(c)
	Publishers
	YES
	Informative (Appendix D2.3)


D.2.1 Hardware Developers

The scanning technology that is used in handsets implementing the OMA MCC, including cameras, lenses, optics, etc. shall be able to read QR Code symbols and Data Matrix symbols of which module width X is 0.25 mm or larger.
D.2.2 MCC Developers

No requirements.

D.2.3 Publishers

It is important for Publishers to provide a sufficiently large module width when printing a QR Code symbol or a Data Matrix symbol so that the module width is supported by the performance of the optics developed by the Hardware Developer. 
(1) QR Code

Based on the experiences in Japan where the QR Code has been ubiquitously adopted and used, module widths larger than 0.28mm are recommended for printed QR Code symbols. However, a QR Code with a module width that is sufficiently larger than this minimum module width may not be successfully read by a handset. Thus, it is recommended for the Publishers to confirm if their printed codes are successfully read by the targeted handsets before publishing the codes. In case where the printed symbol of the created mobile code is not recognized, it is recommended to make the module width larger for printing. 
(2) Data Matrix

Module widths larger than 0.28mm are recommended for printed Data Matrix symbols. However, a Data Matrix symbol with a module width that is sufficiently larger than this minimum module width may not be successfully read by a handset. Thus, it is recommended for the Publishers to confirm if their printed code symbols are successfully read by the targeted handsets before publishing the codes. In case where the printed symbol of the created mobile code is not recognized, it is recommended to make the module width larger for printing. 
Change 4:  Proposed texts for 3.2 Definitions 

	Quiet Zone
	A Quiet Zone is a region which shall be free of all other markings, surrounding the symbol on all four sides. For QR Code symbols and for dark on light Data Matrix symbols its nominal reflectance value shall be equal to that of the light modules. For reflectance reversed (light on dark) Data Matrix symbols its nominal reflectance value shall be equal to that of the dark modules.
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