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1. Introduction

The "MS Classmark 3" information element is used to signal radio capabilities of GSM/EDGE mobile station to the network at call establishment (CLASSMARK CHANGE RR message). The size of this information element is limited to 14 octets (2 octets for the header and 12 octets for the value part) as per today specifications so that the CLASSMARK CHANGE message does not need to be segmented because fitting in a single radio block - see [2] and [3]. The same maximum size has been defined for consistency when the MS Classmark 3 is transported over the A interface - see [4].
The "MS Classmark 3" issue has been raised already when capabilities were added to this information element. Actually if all currently defined capabilities were supported by a single mobile station, this maximum size would have been exceeded as early as in Release 4, and including indications up to Release 7 would be 50 % ahead of this maximum size, or more.

If state of the art mobile stations do not yet make use of all capabilities and typical Rel-6 mobile stations (e.g. quad-band GSM 850/900/1800/1900 with enhanced DTM support) are not likely to exceed the size limit yet, adding new features will result into a significant impediment and a solution to extend the Classmark information over 12 octets is required.

This discussion paper is aiming to investigate several approaches to this issue considering related development efforts, interoperability with legacy networks and network upgrades requirements.
2. Extending the MS Classmark information
2.1 General
This section is considering benefits and drawbacks of the three following approaches:

· Approach 1: remove the current restrictions on the maximum length of the MS Classmark 3 IE and allow layer 2 segmentation on the radio interface.
· Approach 2: define a new information element that could be sent to the network in a different layer 3 message on the radio interface.
· Approach 3: allow layer 2 segmentation as in approach 1 but upon network control.
2.2 Approach 1: Increase maximum length MS Classmark 3
This approach recommended in [1] consists in removing the current restrictions limiting the MS Classmark 3 size, and therefore allows the segmentation of the CLASSMARK CHANGE message over the radio interface.
Benefits:

· This is the most intuitive and the simplest solution. The existing LAPDm (Data Link protocol) segmentation mechanism could be used without any change.

Drawbacks:

· Call setup time: based on statistics established with several dual mode terminals (2G / 3G), the overall call setup time - observed to be in the order of 4 seconds - would be increased at minimum of 235 ms (SDCCH), more if the frame is retransmitted.

· Compatibility: The BSS and the MSC may need to be upgraded for supporting the extra length on one or more of the radio, A-bis and A interfaces depending on actual implementation. Considering the explicit restriction specified in [3] ("The MS Classmark 3 is a type 4 information element with a maximum of 14 octets length." and "The 14 octet limit is so that the CLASSMARK CHANGE message will fit in one layer 2 frame."), it is understood that some nodes in a network may need to be upgraded for being able to decode the capabilities and offer full service to terminals using segmented CLASSMARK CHANGE. Early identification of these terminals followed by substantial IOT testing will be essential in this scenario.
NOTE: an extra length has been provisioned in the signalling protocols used in UTRAN (RRC, RANAP) so no impact is foreseen for these protocols (see Annex A in the present document).

2.3 Approach 2: Definition of a new information element

This approach would be to define a new information element (IE) - called MS Classmark 4 in this description - containing the information not fitting into the MS Classmark 3. The MS Classmark 3 will be sent as today in the CLASSMARK CHANGE message. The MS Classmark 4 would be included in a new message sent afterwards on the radio interface.
Typically, this new IE would be forwarded as such by the BSS to the Core Network separately (e.g. additional optional IE in the CLASSMARK UPDATE).
Benefits:

Compatibility: A legacy network would receive and handle the information fitting in the MS Classmark 3 without any upgrade required. The possible additional information included in the new IE when sent by an "enhanced" mobile station would be ignored. It is assumed that a network willing to support "enhanced" features (typically Rel-7 or higher) should support the new message / IE, while a legacy network would not make use of this information anyway.
Call setup time: The new message could be sent once critical messages for call establishment have been transmitted on the radio so that call establishment time is not increased. However the expected gain is to be balanced with the constraints for propagating this information to the core network (wait for the second radio message, knowledge that a second message is expected or not).
Drawbacks:

· Segmentation: The split of the information between MS Classmark 3 and MS Classmark 4 is not straightforward due to CSN.1 structure (e.g. the position of a given information field is highly depending of the value of the information preceding this field). This would mean that some Release 5 or Release 6 capability would fit into the first 12 octets (MS Classmark 3) for typical terminals but would not for others. One consequence is that provision should be made for including older releases capabilities in the new MS Classmark 4 (which would reduce coding efficiency compared to a pure layer 2 segmentation), and could introduce conflicts as the same information could be provided in different IEs.
2G / 3G Interworking: Considering that a provision was made already in RRC and RANAP to include longer MS Classmark information, impacting these protocols in introducing an additional IE is believed impractical. A work-around could be to combine the MS Classmark 3 and MS Classmark 4 information received from the mobile station into a single ("3G") MS Classmark 3 in case of 2G / 3G mobility, but this would be source of extra complexity.
2.4 Approach 3: Network-controlled segmentation

This is an extension of approach 1 with the support of CLASSMARK CHANGE segmentation signalled by the access network by a specific indicator in the cell system information. A network implementing advanced features potentially implying new capabilities not fitting within the current MS Classmark 3 length would have to set this indicator accordingly, allowing mobile stations to segment the CLASSMARK CHANGE message and to provide these additional capabilities.
This indicator would not be broadcasted in a legacy network, meaning that segmentation is not assumed to be supported, in which case mobile stations shall not segment the CLASSMARK CHANGE / MS Classmark 3. In this case, when supporting enhanced capabilities not fitting in a single radio block, a mobile station would have to "hide" some capabilities so that the CLASSMARK CHANGE message would fit in a single radio block and will be correctly decoded by the network. By selectively removing some capabilities not likely to be used in a legacy network, it is expected that this approach would not notably hinder the usability of already deployed features for such mobile stations.
NOTE: The indicator should be set once it is ensured that both the access and the core networks would support the segmented Classmark.
Benefits:

Similar to Approach 1 for an upgraded network (simplicity of the solution, smart interworking with other RATs), while ensuring a good level of backwards compatibility in legacy networks for most of GSM/EDGE features.
Drawbacks:

· "Smart" capability selection needed for advanced terminals having to downgrade the provision of some features in the signalled capabilities in legacy networks not indicating support of CLASSMARK CHANGE segmentation.

· This approach does not deal with the case of an incoming 3G to 2G handover of an "enhanced" mobile station over the A interface.
3. Conclusion
Several approaches have been proposed to overcome the current size limit of MS Classmark 3 information element preventing to signalled advanced GSM/EDGE features.

The simplest approach would be to allow layer 2 segmentation of this information. However this has the main drawback of needing timely network upgrades and substantial IOT testing in order to ensure that basic services will not be denied to new mobile stations requiring two radio blocks for sending their capabilities. Also the call setup time is increased slightly.
A second approach would be to define a new "MS Classmark 4" Information Element containing capabilities not fitting in the MS Classmark 3. This approach is offering basic backwards compatibility for legacy networks but requires a significantly more complex implementation than the first approach and needs consolidation about how to interoperate with other radio access technologies.
The "network-controlled segmentation" approach is similar to the first approach with the addition that using MS Classmark 3 segmentation by the mobile station would be subject to a network capability signalled in system information. This approach is ensuring backward compatibility within a legacy network for calls establishment and 2G handovers but would require advanced terminals to downgrade some of their capabilities in legacy networks.
It is therefore recommended to consider this third approach as a way forward to allow extension of the MS Classmark 3.
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5. Annex A: Usage of "MS Classmark 3" in 3GPP protocols
RR - 3GPP TS 44.018:

· CLASSMARK CHANGE (MS >> BSS), triggered at call establishment
BSSMAP - 3GPP TS 48.008:

· HANDOVER REQUEST (MSC >> BSS)
· HANDOVER REQUIRED (BSS >> MSC) in "RRC Container" included in "Source RNC to target RNC transparent information (UMTS)" for 2G > 3G HO  [*]
· CLASSMARK UPDATE (BSS << >> MSC)

· PERFORM LOCATION REQUEST (MSC >> BSS)

RRC - 3GPP TS 25.331:

· RRC CONNECTION SETUP COMPLETE / Inter-RAT UE radio access capability [*]
· UE CAPABILITY INFORMATION / Inter-RAT UE radio access capability [*]
· INTER RAT HANDOVER INFO WITH INTER RAT CAPABILITIES (RRC container)  [*]
RANAP - 3GPP TS 25.413:

· RELOCATION REQUIRED (RNC >> MSC) [*]
· RELOCATION REQUEST (MSC >> RNC) [*]
· Source RNC to Target RNC Transparent Container (includes 25.331 RRC container) [*]
[*] The size limitation in these messages / containers has been set to 32 bytes, therefore is able to sustain MS Classmark 3 extension over 2 radio blocks.
































































































