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Abstract
WMTS simple profile restricts the flexibility in WMTS by adding a new set of requirements. With the aim to make the creation of services and clients simpler, it combines data coming from different services including some WMTS and some tile implementations that do not claim to be WMTS (e.g some current distributions of OSM), but, in fact, they are implicitly following most of the WMTS requirements. At the same time, any client that is compatible with WMTS 1.0 will be immediately compatible with this profile, even though many current services will have to undergo some changes on how tiles are exposed if they are to follow this particular profile. The aim is to align the WMTS standard to other popular tile initiatives which are less flexible but widely adopted.
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[bookmark: _Toc364849350]Scope
This OGC™ Standard defines a simplified profile for WMTS services that limits the flexibility of the original WMTS. A set of new requirements is defined, adding up to the predefined requirements of the complete WMTS standard OGC 07-057r7.
This OGC® Standard is applicable to any WMTS server that wants to expose a more common set of tiles compatible with some tile distribution that does not claim to be WMTS but in fact they share parts of the WMTS requirements. This OGC® Standard is also applicable to simplified WMTS clients who do not want to deal with all the flexibility and complexity of the WMTS standard. It is expected to enhance interoperability between clients and servers and make the task of implementing client applications less onerous.
[bookmark: _Toc364849351]Conformance
This standard defines 1 conformance classes, for WMTS Simple Profile. 
	Requirement Class
	Requirement Class URI

	WMTS simple
	http://www.opengis.net/spec/wmts/1.0/simple-profile



Requirements for 1 standardization target types are considered:
WMTS servers
Conformance with this standard shall be checked using all the relevant tests specified in Annex A (normative) of this document. The framework, concepts, and methodology for testing, and the criteria to be achieved to claim conformance are specified in the OGC Compliance Testing Policies and Procedures and the OGC Compliance Testing web site[footnoteRef:1]. [1:  www.opengeospatial.org/cite ] 

All requirements-classes and conformance-classes described in this document are owned by the standard(s) identified.
[bookmark: _Toc364849352]References
The following normative documents contain provisions that, through reference in this text, constitute provisions of this document. For dated references, subsequent amendments to, or revisions of, any of these publications do not apply. For undated references, the latest edition of the normative document referred to applies.
OGC 06-121r3, OpenGIS® Web Services Common Specification, version 1.1.0 with Corrigendum 1 2006
OGC 07-057r7, Web Map Tile Service (WMTS) Implementation Standard, version 1.0.0. 2010
[bookmark: _Toc364849353]Terms and Definitions
This document uses the terms defined in Sub-clause 5.3 of [OGC 06-121r8], which is based on the ISO/IEC Directives, Part 2, Rules for the structure and drafting of International Standards. In particular, the word “shall” (not “must”) is the verb form used to indicate a requirement to be strictly followed to conform to this standard.
For the purposes of this standard, the definitions specified in clause 4 of the OWS Common Implementation Specification [OGC 06-121r3] and Web Map Tile Service (WMTS) Implementation Standard, version 1.0.0 [OGC 07-057r7] apply.
[bookmark: _Toc364849354]Conventions
[bookmark: _Toc279343443][bookmark: _Toc364849355]Abbreviations
[bookmark: _Toc482665219][bookmark: _Toc485456414][bookmark: _Toc493581632]Most of the abbreviated terms listed in subclause 5.1 of the OWS Common Implementation Specification [OGC 06-121r3] and in subclause Web Map Tile Service (WMTS) Implementation Standard, version 1.0.0 OGC [OGC 07-057r7] apply to this document, plus the following abbreviated terms.
[bookmark: _Toc364849356]Relative URI
URIs given in this document for each requirement or conformance test URIs are relative paths to be appended to the root http://www.opengis.net/spec/wmts_simple/1.0/
[bookmark: _Toc364849357]WMTS Simple description and motivation
[bookmark: _Toc364849358]Motivation for this profile
This profile has a double objective: to facilitate the combination of layers coming from different services and to make tile clients applications easier to implement.
One of the main difficulties of WMTS client implementations is to position the tiles in the right place on the screen. The URL of the tile does not include any direct reference to the georeference of the tile (no bounding box). This is due to the original design of the WMTS, which makes the maximum effort to avoid a situation where a single tile has a variety of requests and thus making cache mechanism more inefficient. This has been addressed by avoiding the use of floating point numbers that could have several text translations as well as floating point inaccuracies.
In a general WMTS the only way of knowing the extent of a tile expressed in CRS coordinates is to extract the TileMatrixSet and the TileMatrix identifier from the request, retrieve the ServiceMetadata document and read the TileMatrix definition (xpath: /Capabilities/‌Contents/‌TileMatrixSet[ows:Identifier={TileMatrixSet}]/‌TileMatrix[ows:Identifier={TileMatrix}]) in order to know the TopLeftCorner, ScaleDenominator, TileWidth and TileHeight values. Then, by extracting the TileRow and TileCol from the request it is possible to apply the math explained in section H.2 of the WMTS core standard (OGC 07-057r7) and finally, get the bounding box of the tile which will enable an integrated client to place the tile in the right position on the screen.
Note that if the client is combining layers coming from the same or different services, the procedure described above should be performed on each layer. In some cases, it could be impossible that two WMTS layers share a common same ScaleDenominator and under these circumstances the interpolation of tile images, on the client side, is the only solution for layer overlay, even if raster interpolation can degrade the image quality, particularly when text information or textures were used to produce the tile. In the core standard, the WellKnownScaleSet concept was introduced to mitigate this problem. By recommending a short list of WellKnownScaleSets, the WMTS standard tries to increase the probability that a wide number of layers and servers use the same sets of ScaleDenominators. Nevertheless, even if they have the same ScaleDenominator, tiles with the same TileRow and TileCol values can have different bounding boxes depending on the TopLeftCorner value and the TileWidth and TileHeight. In theory, this only requires clients to include this factor in their calculations and shift tiles but in practice, some application fail to consider this correctly.
This specification imposes a common tile framework that clients can be hardcoded in its implementation as a constant pattern. By doing so, clients know that all layers share the same set of scales (which can be used to present a common zoom dropdown list from a zoom bar) and then just by knowing the TileMatrixSet, the TileMatrix identifier, the TileCol and the TileRow values of a tile, the client can immediately know the bounding box of it, without having to read the ServicesMetadata document nor having to maintain a different dynamic tile pattern for each layer.
[bookmark: _Toc364849359]Indirect benefits
By specifying the use of the REST binding, the caching mechanisms can be more efficient by reducing the number of bindings that can access the same tile.
Additionally, since this profile requires a fixed TopLeftCorner valid for the whole world, changing the extent of a layer to cover more territory will not end up in changing the tile indices so the tiles that had been cached are still valid.
By recommending ScaleDenominators related by powers of 2 and by forcing a single TopLeftCorner for all ScaleDenominators, both clients and servers conformal to this profile can benefit from the fact that a tile of a ScaleDenominator is divided in 4 tiles in the next ScaleDenominator. This makes preparation of tiles easier and allows clients to easily generate visual zoom transitions.
[bookmark: _Toc364849360]WMTS Simple requirement class
Requirements class simple-profile establishes how WMTS services can follow the WMTS Simple Profile. Its identifying URL is given by http://www.opengis.net/spec/wmts_simple/1.0/req/simple-profile.
[bookmark: _Toc364849361]General
A service that declares conformance to this document also adheres to the Web Map Tile Service (WMTS) Implementation Standard, version 1.0.0 [OGC 07-057r7] standard.
[bookmark: _Ref364846798][bookmark: _Toc366088857]req/simple-profile/wmts-1-0:
A WMTS service implementing this profile SHALL conform with WMTS 1.0
Dependency: http://www.opengis.net/spec/wmts/1.0/req
[bookmark: _Toc364849362]Profile declaration
[bookmark: _Ref364846969][bookmark: _Toc366088858]req/simple-profile/wmts-profile-uri:
If a ServiceMetadata document exists, a WMTS service implementing this profile SHALL include one of the following URIs in the ows:Profile element of the ServiceIdentification within a ServiceMetadata document: 
http://www.opengis.net/spec/wmts-simple/1.0/conf/simple-profile http://www.opengis.net/spec/wmts-simple/1.0/conf/simple-profile/CRS84 
A client that reads this ServiceIdentification document will then be able to know that all the other profile requirements are honoured, assuming a constant relation between TileCol, TileRow and the Bounding Box of the tile.
Note that the existence of a ServiceMetadata document is not mandatory in this profile. Many content in the ServiceMetadata document is constraint by this profile to fixed values that can be hardcoded in client implementations. Clients may already know the URL of a service, the names of the layers, style names, dimension names etc by other means rather than the ServiceMetadata document.
As it will be seen later, http://www.opengis.net/spec/wmts-simple/1.0/conf/simple-profile and http://www.opengis.net/spec/wmts-simple/1.0/conf/simple-profile/CRS84 are identical except the later has an additional requirement.
[bookmark: _Toc364849363]REST service binding
[bookmark: _Ref364847234][bookmark: _Toc366088859]req/simple-profile/wmts-profile-rest
A WMTS service implementing this profile SHALL support WMTS 1.0 REST binding.
This does not exclude the server to support other bindings but these can be ignored by by clients the supports this WMTS Simple Profile.
[bookmark: _Ref364847242][bookmark: _Toc366088860]req/simple-profile/wmts-profile-rest-servicemetadata
If a ServiceMetadata document exists, the URL of the service SHALL follow the pattern [http://www.server.bob/path]/1.0.0/WMTSCapabilities.xml (where [http://www.server.bob/path] is a fixed path that will be used in next requirements)
This support is advertised in the ServiceMetadata document using:
<ServiceMetadataURL xlink:href="[http://www.server.bob/path]/1.0.0/WMTSCapabilities.xml"/>

Clients can ignore the <ows:OperationsMetadata> section and the <WSDL> element if they exist.
That is perfectly supported by OWS Common 1.1 (the one used in WMTS core standard 1.0). 
[bookmark: _Toc364849364]Mandatory default style
[bookmark: _Ref364847249][bookmark: _Toc366088861]req/simple-profile/wmts-profile-default-style
Each layer in a WMTS service implementing this profile SHALL have a style with a blank identifier that is set as the default style.
If a ServiceMetadata document exists, each layer advertises this style as follows: 
         <Style isDefault="true">
            <ows:Title>default</ows:Title>
            <ows:Identifier/>
         </Style>

It is recommended that the server uses only one style per layer. If you need to provide the same layer in two different styles, then there is still the possibility to advertise 2 layers connected to the same metadata description in <ows:Metadata> (both with a blank style that points to a different representation of the same information).
NOTE: It would be preferable to remove all references to any style, but style is mandatory in WMTS core standard.
[bookmark: _Toc364849365]Fixed URL template
[bookmark: _Ref364847258][bookmark: _Toc366088862]req/simple-profile/wmts-profile-tile-url-template
A WMTS service implementing this profile SHALL support at least one tile URL template for getting tiles resource back in PNG or JPEG format; furthermore one of those tile URLs SHALL follow exactly this pattern: [http://www.server.bob/path]{/layer}{/TileMatrixSet}/{TileMatrix}/{TileCol}/{TileRow}{.file_extension}
where file_extension can be png, jpg, jpeg or blank, where [http://www.server.bob/path] is the same than that used for the ServiceMetadata document (if any) and finally, where {/layer} is the identifier of the layer or black if the layer identifier is empty).
If a ServiceMetadata document exists, each layer advertises these URL templates as follows:
<ResourceURL format="image/png" resourceType="tile" template="[http://www.server.bob/path]{/layer}{/TileMatrixSet}/{TileMatrix}/{TileCol}/{TileRow}.png"/>
<ResourceURL format="image/jpeg" resourceType="tile" template="[http://www.server.bob/path]{/layer}{/TileMatrixSet}/{TileMatrix}/{TileCol}/{TileRow}.jpg"/>
...

In practice, this means that a client who knows the URL of the ServiceMetadata document can immediately assume the pattern of the tiles. The only additional thing that needs to know is if the tile format is png, jpeg or both. 
If the there is a ServiceMetadata document, the format also has to be advertised in the format element wmts:layer/ows:Format.
{/layer} should be interpreted as a "/" + the identifier of the layer, or blank if the layer identifier is blank. The same happens with {/TileMatrixSet} of the TileMatrixSet identifier. This is in line with the new URI template RFC6570 (http://tools.ietf.org/html/rfc6570) that supersedes the http://tools.ietf.org/html/draft-gregorio-uritemplate-03 mentioned and used in the WMTS 1.0 core standard.
When no extension is provided in the URL template, the service is free to provide the tile layers with the optimum format for each case, that is either image/jpeg (for maximum tile compressions) or image/png (for tiles that require some transparency). When this occurs, the ServiceMetadata wmts:layer/ows:Format will advertise a "composite" format by using the following string: image/jpeg, image/png. 
Please note that the ordering of {TileCol}/{TileRow} in the URL template is the opposite ordering used in the OGC 07-057r7 WMTS 1.0 examples, but it has been introduced here because it is becoming popular in other tile implementations such as current common distributions of OSM.
NOTE 1 	Here we are assuming that the layer name and the TileMatrixSet identifiers can be blank. This is conformal with the WMTS XSD and does not contradict OWS common 1.0, which relies on ISO19115 and defines it as a CharacterString that can be empty. The need of blank identifiers comes from current mass market implementations that do not use layer and TileMatrixSet identifiers can still be considered as WMTS Simple.
By forcing this URL template pattern in the RESTful binding, a WMTS Simple tile request does not support setting values for any extra dimension (e.g. time, elevation, etc.) that the layer can have. A WMTS simple server that has layers with extra dimensions will respond a WMTS Simple request with the ‘default’ value of the extra dimensions. It is still possible that the same service can be accessed with other bindings (i.e. KVP or SOAP) or with other URL templates that contain values for the extra dimensions but these usages will not be WMTS Simple conformant.
NOTE 2 	We deliberately do not require any "WMTS" word in the URL template. This is done because in this profile we want to include some other implementations, such as OSM, which already follows these requirements and can be considered WMTS Simple in its is currently status.
[bookmark: _Toc364849366]Fixed TileMatrixSet definition.
[bookmark: _Ref364847266][bookmark: _Toc366088863]req/simple-profile/wmts-profile-world-spherical-mercator
A WMTS service implementing this profile SHALL support a TileMatrixSet which identifier will be blank for all its layers. This is a TileMatrixSet where all TileMatrix using a topLeftCorner coordenate of -20037508.3427892 20037508.3427892, with tiles values of TileWidth and TileHeight fixed to 256 and with WellKnownScaleSet iqual to urn:ogc:def:wkss:OGC:1.0:GoogleMapsCompatible. If the server offers a ServiceMetadata document, the TileMatrixSet SHALL be defined only once for each server and referenced by all layers.
Following req/simple-profile/wmts-profile-tile-url-template, if the name of the TileMatrixSet is empty, the URL template will have no reference to the TileMatrixSet (that implies no CRS). This means that clients can assume that if no TileMatrixSet is specify, then tiles are in the Spherical Mercator CRS with URN urn:ogc:def:crs:EPSG:6.18:3:3857. 
If a ServiceMetadata document exists, the definition of the TileMatrixSet in the ServiceMetadata document will be exactly as listed in Annex B.1. As an exception, if needed, more that 19 zoom levels to support layers with better resolution can be defined. Currently, resolutions up to 24 are commonly used.
Even if the topLeftCorner origin is defined for the whole world, in the ServiceMetadata some you can still advertise TileMatrix limits by using the element <TileMatrixLimits> declaring the tiles that are actually available. Nevertheless, the client can ignore this and still be able to deal with the server.
Even if this TileMatrixSet is designed for representing the whole world, the Mercator projection cannot represent the poles correctly. If the server needs to represent the poles correctly, it needs to declare support to the profile http://www.opengis.net/spec/wmts-simple/1.0/conf/simple-profile/CRS84 (instead of http://www.opengis.net/spec/wmts-simple/1.0/conf/simple-profile) and follow the next requirement.
[bookmark: _Ref364847274][bookmark: _Toc366088864]req/simple-profile/wmts-profile-world-crs84
When the URI used to declare the profile is http://www.opengis.net/spec/wmts-simple/1.0/conf/simple-profile/CRS84, a WMTS service implementing this profile SHALL additionally support another TileMatrixSet with identifier WorldCRS84Quad for all layers. This is a TileMatrixSet with all TileMatrix using a topLeftCorner coordenate of -180.0,90.0, with tiles values for TileWidth and TileHeight set as 256 and with WellKnownScaleSet iqual to urn:ogc:def:wkss:OGC:1.0:WorldCRS84Quad. If the server offers a ServiceMetadata document, this TileMatrixSet SHALL be defined only once for each server and referenced by all layers.
If a ServiceMetadata document exists, the exact definition of the TileMatrixSet in the ServiceMetadata document will be exactly as listed in Annex B.2.
Even if the topLeftCorner origin is defined for the whole world, in the ServiceMetadata some you can still advertise TileMatrix limits by using the element <TileMatrixLimits> declaring the tiles that are actually available. Nevertheless, the client can ignore this and still be able to deal with the server.


Annex A Conformance Class Abstract Test Suite (Normative)
[bookmark: _Toc254961261][bookmark: _Ref259545760][bookmark: _Toc276720685][bookmark: _Toc279341984][bookmark: _Toc443461105][bookmark: _Toc9996974][bookmark: _Ref207532276][bookmark: _Ref207532302][bookmark: _Ref207532345][bookmark: _Toc219622068]A GMLJP2 implementation must satisfy the following system characteristics to be conformant with this specification.
[bookmark: _Toc364849367]Conformance class: WMTS Simple
The OGC URI identifier of this conformance class is:
http://www.opengis.net/spec/wmts/1.0/simple-profile/conf/simple-profile
Tests identifiers below are relative to http://www.opengis.net/spec/wmts/1.0/simple-profile.
Follow WMTS 1.0
	Test id:
	/conf/simple-profile/wmts-1-0

	Test Purpose:
	Req 1 req/simple-profile/wmts-1-0:
A WMTS service implementing this profile SHALL conform with WMTS 1.0
Dependency: http://www.opengis.net/spec/wmts/1.0/req

	Test method:
	Validate the requirements of WMTS 1.0
Test passes if server instance is valid according to the WMTS 1.0 standard (OGC 07-057r7).


Profile declaration
	Test id:
	/conf/simple-profile/wmts-profile-uri

	Test Purpose:
	Req 2 req/simple-profile/wmts-profile-uri:
If a ServiceMetadata document exists, a WMTS service implementing this profile SHALL include one of the following URIs in the ows:Profile element of the ServiceIdentification within a ServiceMetadata document: 
http://www.opengis.net/spec/wmts-simple/1.0/conf/simple-profile http://www.opengis.net/spec/wmts-simple/1.0/conf/simple-profile/CRS84

	Test method:
	Validate that the profile is declared in the ServiceMetadata document if exists
Test passes if the ServiceMetadata document contains an element /Capabilities/ows:ServiceIdentification/ows:Profile with one of this two values: http://www.opengis.net/spec/wmts-simple/1.0/conf/simple-profile or http://www.opengis.net/spec/wmts-simple/1.0/conf/simple-profile/CRS84


REST service binding support
	Test id:
	/conf/simple-profile/wmts-profile-rest

	Test Purpose:
	Req 3 req/simple-profile/wmts-profile-rest
A WMTS service implementing this profile SHALL support WMTS 1.0 REST binding.

	Test method:
	Validate the requirements of WMTS 1.0 for a REST binding
Test passes if server instance is valid according to the WMTS 1.0 standard (OGC 07-057r7) section 10.



[bookmark: _Ref364848431]REST ServiceMetadata URL template
	Test id:
	/conf/simple-profile/wmts-profile-rest-servicemetadata

	Test Purpose:
	Req 4 req/simple-profile/wmts-profile-rest-servicemetadata
If a ServiceMetadata document exists, the URL of the service SHALL follow the pattern [http://www.server.bob/path]/1.0.0/WMTSCapabilities.xml (where [http://www.server.bob/path] is a fixed path that will be used in next requirements)

	Test method:
	Validate that when ServiceMetadata document is available it uses the right URL template pattern
Test passes if the ServerMetadata document is a URL that follows this pattern [http://www.server.bob/path]/1.0.0/WMTSCapabilities.xml 



Mandatory default style
	Test id:
	/conf/simple-profile/wmts-profile-default-style

	Test Purpose:
	Req 5 req/simple-profile/wmts-profile-default-style
Each layer in a WMTS service implementing this profile SHALL have a style with a blank identifier "default" that is set as the default style.

	Test method:
	Validate that a default style is declared with a blank identifier.
Test passes if all layers or the server instance support requesting a tile using a blank style name.



Fixed tile URL template
	Test id:
	/conf/simple-profile/wmts-profile-tile-url-template

	Test Purpose:
	Req 6 req/simple-profile/wmts-profile-tile-url-template
A WMTS service implementing this profile SHALL support at least one tile URL template for getting tiles resource back in PNG or JPEG format, ; furthermore one of those tile URLs SHALL follow exactly this pattern: [http://www.server.bob/path]{/layer}{/TileMatrixSet}/{TileMatrix}/{TileCol}/{TileRow}{.file_extension}
where file_extension can be png, jpg, jpeg or blank, where [http://www.server.bob/path] is the same than that used for the ServiceMetadata document (if any) and finally, where {/layer} is the identifier of the layer or black if the layer identifier is empty).

	Test method:
	Validate that layers supports the fixed URL template.
Test passes if all layers or the server instance support requesting a tile the following URL template: [http://www.server.bob/path]{/layer}{/TileMatrixSet}/{TileMatrix}/{TileCol}/{TileRow}{.file_extension} where [http://www.server.bob/path] has the same value as the one on test A.1.4 .



Fixed TileMatrixSet definition World Spherical Mercator.
	Test id:
	/conf/simple-profile/wmts-profile-world-spherical-mercator

	Test Purpose:
	Req 7 req/simple-profile/wmts-profile-world-spherical-mercator
A WMTS service implementing this profile SHALL support a TileMatrixSet which identifier will be blank for all its layers. This is a TileMatrixSet where all TileMatrix using a topLeftCorner coordenate of -20037508.3427892 20037508.3427892, with tiles values of TileWidth and TileHeight fixed to 256 and with WellKnownScaleSet iqual to urn:ogc:def:wkss:OGC:1.0:GoogleMapsCompatible. If the server offers a ServiceMetadata document, the TileMatrixSet shall SHALL be defined only once for each server and referenced by all layers.

	Test method:
	Validate layers are available in the fixed World Spherical Mercator TileMatrixSet.
Test passes if all layers or the server instance are available using this TileMatrixSet and the TileMatrixSet is defined in the ServiceMetadata as indicated in Annex B.1



.Fixed TileMatrixSet definition CRS84
	Test id:
	/conf/simple-profile/wmts-profile-world-crs84

	Test Purpose:
	Req 8 req/simple-profile/wmts-profile-world-crs84
If When the URI used to declare the profile declared is http://www.opengis.net/spec/wmts-simple/1.0/conf/simple-profile/CRS84, a WMTS service implementing this profile SHALL additionally support another TileMatrixSet with identifier WorldCRS84Quad for all layers. This is a TileMatrixSet with all TileMatrix using a topLeftCorner coordenate of -180.0,90.0, with tiles values for TileWidth and TileHeight set as 256 and with WellKnownScaleSet iqual to urn:ogc:def:wkss:OGC:1.0:WorldCRS84Quad. If the server offers a ServiceMetadata document, this TileMatrixSet SHALL be defined only once for each server and referenced by all layers.

	Test method:
	Validate layers are available in the fixed CRS84 TileMatrixSet.
Test passes if all layers or the server instance are available using this TileMatrixSet and the TileMatrixSet is defined in the ServiceMetadata as indicated in Annex B.2



Annex B [bookmark: _Toc165888231]
TileMatrixSet definition (Normative)
This Annex includes the normative definitions for the two TileMatrixSets that will be included in the ServiceMetadata document when it is required.
[bookmark: _Ref345140617][bookmark: _Ref364848592][bookmark: _Toc364849368]World Spherical Mercator TileMatrixSet definition.
Following requirement req/simple-profile/wmts-profile-world-spherical-mercator, when a ServiceMetadata document exists, the exact definition of the TileMatrixSet in the ServiceMetadata document will be included (ows:Title can be personalized).
      <TileMatrixSet> 
         <ows:Title>Google Maps Compatible for the World</ows:Title>
         <ows:Identifier></ows:Identifier>
         <ows:BoundingBox crs="urn:ogc:def:crs:EPSG::3785">
            <ows:LowerCorner>-20037508.3427892 -20037508.3427892</ows:LowerCorner>
            <ows:UpperCorner>20037508.3427892 20037508.3427892</ows:UpperCorner>
         </ows:BoundingBox>
         <ows:SupportedCRS>
             urn:ogc:def:crs:EPSG::3785
         </ows:SupportedCRS>
         <WellKnownScaleSet>
             urn:ogc:def:wkss:OGC:1.0:GoogleMapsCompatible
         </WellKnownScaleSet>
         <TileMatrix>
            <ows:Identifier>0</ows:Identifier>
            <ScaleDenominator>559082264.0287178</ScaleDenominator>
            <TopLeftCorner>
                -20037508.3427892 20037508.3427892
            </TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>1</MatrixWidth>
            <MatrixHeight>1</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>1</ows:Identifier>
            <ScaleDenominator>279541132.0143589</ScaleDenominator>
            <TopLeftCorner>
               -20037508.3427892 20037508.3427892
            </TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>2</MatrixWidth>
            <MatrixHeight>2</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>2</ows:Identifier>
            <ScaleDenominator>139770566.0071794</ScaleDenominator>
            <TopLeftCorner>
               -20037508.3427892 20037508.3427892
            </TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>4</MatrixWidth>
            <MatrixHeight>4</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>3</ows:Identifier>
            <ScaleDenominator>69885283.00358972</ScaleDenominator>
            <TopLeftCorner>
               -20037508.3427892 20037508.3427892
            </TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>8</MatrixWidth>
            <MatrixHeight>8</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>4</ows:Identifier>
            <ScaleDenominator>34942641.50179486</ScaleDenominator>
            <TopLeftCorner>
               -20037508.3427892 20037508.3427892
            </TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>16</MatrixWidth>
            <MatrixHeight>16</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>5</ows:Identifier>
            <ScaleDenominator>17471320.75089743</ScaleDenominator>
            <TopLeftCorner>
               -20037508.3427892 20037508.3427892
            </TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>32</MatrixWidth>
            <MatrixHeight>32</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>6</ows:Identifier>
            <ScaleDenominator>8735660.375448715</ScaleDenominator>
            <TopLeftCorner>
               -20037508.3427892 20037508.3427892
            </TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>64</MatrixWidth>
            <MatrixHeight>64</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>7</ows:Identifier>
            <ScaleDenominator>4367830.187724357</ScaleDenominator>
            <TopLeftCorner>
               -20037508.3427892 20037508.3427892
            </TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>128</MatrixWidth>
            <MatrixHeight>128</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>8</ows:Identifier>
            <ScaleDenominator>2183915.093862179</ScaleDenominator>
            <TopLeftCorner>
               -20037508.3427892 20037508.3427892
            </TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>256</MatrixWidth>
            <MatrixHeight>256</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>9</ows:Identifier>
            <ScaleDenominator>1091957.546931089</ScaleDenominator>
            <TopLeftCorner>
               -20037508.3427892 20037508.3427892
            </TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>512</MatrixWidth>
            <MatrixHeight>512</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>10</ows:Identifier>
            <ScaleDenominator>545978.7734655447</ScaleDenominator>
            <TopLeftCorner>
               -20037508.3427892 20037508.3427892
            </TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>1024</MatrixWidth>
            <MatrixHeight>1024</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>11</ows:Identifier>
            <ScaleDenominator>272989.3867327723</ScaleDenominator>
            <TopLeftCorner>
               -20037508.3427892 20037508.3427892
            </TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>2048</MatrixWidth>
            <MatrixHeight>2048</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>12</ows:Identifier>
            <ScaleDenominator>136494.6933663862</ScaleDenominator>
            <TopLeftCorner>
               -20037508.3427892 20037508.3427892
            </TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>4096</MatrixWidth>
            <MatrixHeight>4096</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>13</ows:Identifier>
            <ScaleDenominator>68247.34668319309</ScaleDenominator>
            <TopLeftCorner>
               -20037508.3427892 20037508.3427892
            </TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>8196</MatrixWidth>
            <MatrixHeight>8196</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>14</ows:Identifier>
            <ScaleDenominator>34123.67334159654</ScaleDenominator>
            <TopLeftCorner>
               -20037508.3427892 20037508.3427892
            </TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>16392</MatrixWidth>
            <MatrixHeight>16392</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>15</ows:Identifier>
            <ScaleDenominator>17061.83667079827</ScaleDenominator>
            <TopLeftCorner>
               -20037508.3427892 20037508.3427892
            </TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>32784</MatrixWidth>
            <MatrixHeight>32784</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>16</ows:Identifier>
            <ScaleDenominator>8530.918335399136</ScaleDenominator>
            <TopLeftCorner>
               -20037508.3427892 20037508.3427892
            </TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>65568</MatrixWidth>
            <MatrixHeight>65568</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>17</ows:Identifier>
            <ScaleDenominator>4265.459167699568</ScaleDenominator>
            <TopLeftCorner>
               -20037508.3427892 20037508.3427892
            </TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>131136</MatrixWidth>
            <MatrixHeight>131136</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>18</ows:Identifier>
            <ScaleDenominator>2132.729583849784</ScaleDenominator>
            <TopLeftCorner>
               -20037508.3427892 20037508.3427892
            </TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>262272</MatrixWidth>
            <MatrixHeight>262272</MatrixHeight>
         </TileMatrix>
      </TileMatrixSet>

If needed, you can define more than 18 zoom levels to support layers with better resolution. Currently, resolutions up to 24 are normal.
[bookmark: _Ref340998284][bookmark: _Toc364849369]CRS84 TileMatrixSet definition.
Following requirement req/simple-profile/wmts-profile-world-crs84, when being conformance to the profile http://www.opengis.net/spec/wmts-simple/1.0/conf/simple-profile/CRS84 and when a ServiceMetadata document exists, the exact definition of the TileMatrixSet in the ServiceMetadata document will be included (ows:Title can be personalized).
      <TileMatrixSet> 
         <ows:Title>CRS84 for the World</ows:Title>
         <ows:Identifier>WorldCRS84Quad</ows:Identifier>
         <ows:BoundingBox crs="urn:ogc:def:crs:OGC:1.3:CRS84">
            <ows:LowerCorner>-180 -90</ows:LowerCorner>
            <ows:UpperCorner>180 90</ows:UpperCorner>
         </ows:BoundingBox>
         <ows:SupportedCRS>
            urn:ogc:def:crs:OGC:1.3:CRS84
         </ows:SupportedCRS>
         <WellKnownScaleSet>
            urn:ogc:def:wkss:OGC:1.0:WorldCRS84Quad
         </WellKnownScaleSet>
         <TileMatrix>
            <ows:Identifier>0</ows:Identifier>
            <ScaleDenominator>559082264.0287178</ScaleDenominator>
            <TopLeftCorner>-180 90</TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>1</MatrixWidth>
            <MatrixHeight>1</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>1</ows:Identifier>
            <ScaleDenominator>279541132.0143589</ScaleDenominator>
            <TopLeftCorner>-180 90</TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>2</MatrixWidth>
            <MatrixHeight>1</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>2</ows:Identifier>
            <ScaleDenominator>139770566.0071794</ScaleDenominator>
            <TopLeftCorner>-180 90</TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>4</MatrixWidth>
            <MatrixHeight>2</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>3</ows:Identifier>
            <ScaleDenominator>69885283.00358972</ScaleDenominator>
            <TopLeftCorner>-180 90</TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>8</MatrixWidth>
            <MatrixHeight>4</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>4</ows:Identifier>
            <ScaleDenominator>34942641.50179486</ScaleDenominator>
            <TopLeftCorner>-180 90</TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>16</MatrixWidth>
            <MatrixHeight>8</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>5</ows:Identifier>
            <ScaleDenominator>17471320.75089743</ScaleDenominator>
            <TopLeftCorner>-180 90</TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>32</MatrixWidth>
            <MatrixHeight>16</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>6</ows:Identifier>
            <ScaleDenominator>8735660.375448715</ScaleDenominator>
            <TopLeftCorner>-180 90</TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>64</MatrixWidth>
            <MatrixHeight>32</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>7</ows:Identifier>
            <ScaleDenominator>4367830.187724357</ScaleDenominator>
            <TopLeftCorner>-180 90</TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>128</MatrixWidth>
            <MatrixHeight>64</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>8</ows:Identifier>
            <ScaleDenominator>2183915.093862179</ScaleDenominator>
            <TopLeftCorner>-180 90</TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>256</MatrixWidth>
            <MatrixHeight>128</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>9</ows:Identifier>
            <ScaleDenominator>1091957.546931089</ScaleDenominator>
            <TopLeftCorner>-180 90</TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>512</MatrixWidth>
            <MatrixHeight>256</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>10</ows:Identifier>
            <ScaleDenominator>545978.7734655447</ScaleDenominator>
            <TopLeftCorner>-180 90</TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>1024</MatrixWidth>
            <MatrixHeight>512</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>11</ows:Identifier>
            <ScaleDenominator>272989.3867327723</ScaleDenominator>
            <TopLeftCorner>-180 90</TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>2048</MatrixWidth>
            <MatrixHeight>1024</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>12</ows:Identifier>
            <ScaleDenominator>136494.6933663862</ScaleDenominator>
            <TopLeftCorner>-180 90</TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>4096</MatrixWidth>
            <MatrixHeight>2048</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>13</ows:Identifier>
            <ScaleDenominator>68247.34668319309</ScaleDenominator>
            <TopLeftCorner>-180 90</TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>8196</MatrixWidth>
            <MatrixHeight>4096</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>14</ows:Identifier>
            <ScaleDenominator>34123.67334159654</ScaleDenominator>
            <TopLeftCorner>-180 90</TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>16392</MatrixWidth>
            <MatrixHeight>8196</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>15</ows:Identifier>
            <ScaleDenominator>17061.83667079827</ScaleDenominator>
            <TopLeftCorner>-180 90</TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>32784</MatrixWidth>
            <MatrixHeight>16392</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>16</ows:Identifier>
            <ScaleDenominator>8530.918335399136</ScaleDenominator>
            <TopLeftCorner>-180 90</TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>65568</MatrixWidth>
            <MatrixHeight>32784</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>17</ows:Identifier>
            <ScaleDenominator>4265.459167699568</ScaleDenominator>
            <TopLeftCorner>-180 90</TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>131136</MatrixWidth>
            <MatrixHeight>65568</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>18</ows:Identifier>
            <ScaleDenominator>2132.729583849784</ScaleDenominator>
            <TopLeftCorner>-180 90</TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>262272</MatrixWidth>
            <MatrixHeight>131136</MatrixHeight>
         </TileMatrix>
         <TileMatrix>
            <ows:Identifier>19</ows:Identifier>
            <ScaleDenominator>1066.364791924892</ScaleDenominator>
            <TopLeftCorner>-180 90</TopLeftCorner>
            <TileWidth>256</TileWidth>
            <TileHeight>256</TileHeight>
            <MatrixWidth>524544</MatrixWidth>
            <MatrixHeight>262272</MatrixHeight>
         </TileMatrix>
      </TileMatrixSet>

If needed, you can define more than 19 zoom levels to support layers with better resolution. Currently, resolutions up to 24 are normal.
Annex C 
XML Schema Documents (Informative)
In addition to this document, this standard includes a informative XML Schematron Document and some examples. These XML Schema Documents are bundled in a zip file with the present document. After OGC acceptance of a Version 1.0.0 of this standard, these XML Documents will also be posted online at the URL http://schemas.opengis.net/wmts/1.0.0/simple-profile. In the event of a discrepancy between the bundled and online versions of the XML Documents, the online files SHALL be considered authoritative.
This XML Schematron Document is named:
wmtsSimpleGetCapabilities.sch
[bookmark: _Toc39647390]In addition, a WMTS service shall validate using the right XML Schema Documents mentioned in the WMTS 1.0 standard 07-057r7 and available at the URL http://schemas.opengis.net/wmts/1.0.0 that also include OWS Common schemas.
Also complete examples for can be found on the zip file and on the portal. Some fragments of these examples are shown throughout this document.
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