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1. Introduction

Nokia and Ericsson made the proposal for capability negotiation [1] that was later used as the basis for the current release 5 draft of 26.234. Since then we have received several questions how the S4 specification for capability negotiation fits together with the specification on the same subject by T2 (part of the MEXE specification, [2]).

The purpose of this contribution is compare the two specifications on capability negotiation in more detail, to motivate the commonalities and the differences, and to verify if there is any need to change or extend the current S4 specification.

Used terms and definitions are the same as in [1]. The term S4 specification refers to TS 26.234 latest version, and MEXE specification refers to [2].

2. Comparison

2.1 Attributes for Device Capabilities and User Profile

Both MEXE and S4 specification include a list of device and user profile attributes, which have already been defined by UAProf [3], that they recommend using in their respective application. Furthermore, S4 specification defines a few own attributes to serve their specific application needs.

Attributes that describe the capabilities of the mobile terminal (device attributes) and the user preferences (user profile attributes, printed in italics) compare as follows:

Common attributes

From UAProf: Model, ColorCapable, PointingResolution, CcppAccept-Language. 

Attributes included into MEXE but missing from S4

From UAProf: SoftwareNumber, Keyboard, AudioInputEncoder, VideoInputEncoder, SupportedBearers, ScreenSize, ScreenSizeChar, JavaPlatform, MexeClassmarks, MexeSpec, MexeSecureDomains, AcceptDownloadableSoftware, PreferenceForFrames, WapPushMsgPriority.

Attributes included into S4 but missing from MEXE

From UAProf: BitsPerPixel, PixelAspectRatio, SoundOutputCapable, Vendor, CcppAccept-Charset, CcppAccept-Encoding. 

S4 own defined: AudioChannels, PreDecoderBufferSize, PssAccept, PssAccept-Subset, PssVersion, RenderingScreenSize, SmilBaseSet, SmilModules.

MEXE and S4 recommend largely different subsets of UAProf attributes. This is somewhat natural because both have different applications in mind. S4 defines a few PSS-specific attributes that are not includes in UAProf to satisfy the special needs of PSS applications.

2.2 Capability negotiation between the mobile terminal and the content server

MEXE uses WAP WSP and HTTP for the downloading static content from a content server to the mobile terminal. Choice of the protocol depends on the MEXE classmark. S4 used HTTP and RTSP for downloading static content and for controlling streaming sessions.

Both standards define that the respective transport protocols are used for the capability negotiation between the content server and the mobile terminal and refer to the W3C CC/PP framework working draft [4] and to WAP Forum UAProf [3]. Since WSP is irrelevant for S4, and since capability negotiation with RTSP and HTTP are identical in S4, we concentrate on the HTTP case in the following comparison.

The standards compare as follows:

· MEXE repeats specification of standard HTTP headers, User-Agent, Accept, Accept-Charset, Accept-Encoding, Accept-Encoding. S4 implicitly allows for this headers as well through the reference to HTTP and RTSP.

· Both S4 and MEXE allow sending a list of URLs in a x-wap-profile header of HTTP as defined by UAProf.

· MEXE allows to also allows to send x-wap-profile-diff headers. S4 specifies that this header should not be used since there is no compression scheme defined.

From our perspective there have been two main motivations for discouraging the use of x-wap-profile-diff headers in S4 specifications:

· Because the content server does not maintain any state between subsequent requests from the same mobile terminal a mobile terminal would need to send x-wap-profile-diff headers with each HTTP request. The uncompressed, verbose RDF documents are usually comparably large in size (hundreds to thousands of bytes) even when only a few attributes are encoded in the document. It is much more efficient to just send x-wap-profile headers.

· Device attributes, which are recommended by S4, are fairly static and therefore do not require x-wap-profile-diff headers. As we explained earlier (see contribution S4-010485 to the Erlangen meeting) hardware plugins and software upgrades can be handled well using x-wap-profile headers only. Simple user profile attributes included in S4 specifications are possible as well.

2.3 Role of the Content Server

S4 specifications define two main responsibilities for the content server:

· To resolve URLs encoded in x-wap-profile headers and to retrieve the device profiles from the device profile servers. The protocol and possibilities for caching device profile documents are well defined.

· To merge the received profiles. This algorithm is the same as defined in UAProf. S4 adds some clarifications only. 

MEXE specifications on the role of the server lack many details and are therefore difficult to compare with S4: 

· We cannot find definition or reference of the exact algorithm for merging received device profiles and how to update them with x-wap-profile-diff headers. This central issue is under-specified.

· MEXE requires the content server to maintain the merged profiles, which are updated with x-wap-profile-diff headers, between subsequent requests from the same mobile terminal, i.e. during the life-time of a session between the mobile terminal and a content server. The maintained profile is to be used whenever the mobile terminal requests content from that content server. There are many issues with this requirement: 

· HTTP does not have any sessions, and no session protocol on top of HTTP is defined. Without a clear session management the mobile terminal does not know if the server still maintains the previously sent profile. Server resources are wasted for storing profiles that are no longer needed.

· The mobile terminal needs to remember what its profile is that the server currently stores, otherwise it does not know what x-wap-profile-diff messages to send to the server. However, besides the lack of sessions in HTTP all kinds of transmission errors and consequent re-transmissions make it difficult to keep the states of a mobile terminal and a content server synchronized: 

· A mobile terminal needs to remember the state for each content server from which it downloads content. The experience from the Web tells that the downloading of the (static) content of a single HTML page can involve many servers. The resource consumption for remembering server state can therefore be quite significant on the mobile terminal. Furthermore, it is non trivial to decide for a terminal when to discard the state of a specific server.

In summary, as far as one can tell from the MEXE specification, S4 specification of the role of the content server in content negotiation is a feasible sub-set of what MEXE defines. We cannot identify any functionality in MEXE that should be added to S4. 

2.4 Interaction between Content Server and Device Profile Server

S4 defines HTTP-based downloading of device profiles from the Device Profile Server to the Content Server and refers to standard HTTP caching mechanisms. MEXE does not specify anything, even though this functionality is needed in MEXE context as well.

3. Conclusions

Nokia believes S4 specifications on content negotiation are in good shape and there is no need to take any action.

S4 functionality for content negation is a subset of what MEXE defines: The important point is that both use UAProf, which is an application of the CC/PP framework. S4 specifications on content negotiation are complete and without duplication of functionality. They serve well their purpose in PSS applications. The implementation complexity is still manageable. 
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