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1 Introduction

The current MS classmark 3 IE is not long enough to always accommodate the new parameters needed to indicate the MS capabilities related to the GNSS feature and, more in general, to signal all the features already defined, or to be defined in the near future. This paper evaluates some possible alternatives to solve the problem and proposes a solution.
2 Background

The MS classmark 3 is defined as a type 4 information element with a maximum length of 14 octets. Depending on the number of supported features, the current length of such information element - according to TS 24.008 v 7.6.0 - can range from 43 to 141 bits (5.375 to 17.625 octets), i.e. it can already exceed the maximum defined value.
In order to signal support for all the currently foreseen features and to be able to add new capabilities in the future, a few different solutions can be adopted:
1. create a new MS Classmark IE (i.e. MS Classmark 4) for newly defined capabilities 
2. extend the existing MS Classmark 3 IE length to a larger value
3. consider neither 1) nor 2) as a solution, and keep adding new capabilities hoping that the number of simultaneously supported features will never exceed 14 octets…
3 Evaluation

3.1 
Create a new MS Classmark IE 
A new MS Classmark can be defined and sent in the Classmark Change message with the existing MS Classmarks 2 and 3. Since the message may not fit into one LAPDm frame, this will likely imply layer 2 segmentation and then prolong the transmission time of the message. The sending of the complete Classmark Change message may add ~240 ms to the call setup time, whenever layer 2 segmentation is needed.
Apart from the extra delay, this solution is considered as not implementation friendly because the handling of the new information element would have to be implemented on various interfaces in several messages.

3.2

Extend the existing MS Classmark 3 IE length
The current maximum length of the MS Classmark 3 of 14 octets could be extended to 34 octets (maximum length to fit in two layer 2 frames). Also this solution would clearly imply the need for layer 2 segmentation, although this would happen in a somewhat lower number of cases with respect to the previous solution. The chance to avoid segmentation is higher with a single information element than with two separate ones. First of all the overall information to be conveyed is 2 octets less (the IE Identifier and length). Then, due to the requirement to have an octet aligned length, with the single IE solution up to 7 bits would have to be added, compared to two times 7 bits worst-case-scenario (i.e. 14 bits) in the two separate IEs case.

The solution to extend the existing MS Classmark 3 IE length is also more implementation friendly. No handling of new IEs/messages would be needed in the involved network nodes.  
3.3

Neither Solution Selected

When both solutions described above are not considered, then there is the risk that a MS needs to send more information than allowed by the current maximum length. In this case the information will be truncated and some capabilities will not be signalled to the network. In practice, with this approach we would limit the number of features that can be supported and signalled by a mobile station in a real implementation.
4 Conclusion
In order to solve the described problem minimizing the impact on specifications and implementation, we suggest to extend the maximum length of the MS Classmark 3 IE to 34 octets, and allow layer 2 segmentation.
A CR to TS 44.018 and a draft CR to TS 24.008 (for information) are provided as well, suggesting to correct the maximum allowed length for the MS Classmark 3 IE. If the proposed solution is found acceptable by GERAN2 an LS could be sent to CT1 asking them to finally approve the CR to TS 24.008.
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