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1. Introduction

Discussion paper C1-181103 was discussed in CT1#109 and feedback was received from various delegates. Main concerns that were raised are listed below

i) Any change in the encoding would force existing implementations to change their implementation.
ii) The NAS specifications cross-reference IEs from one specification to the other. Any change in the format of definitions would make it difficult to cross-reference.

iii) Most implementations are stable and have overcome the problems of converting table based definitions to computer readable languages.
iv) Reviewing ASN.1 is a significant effort.
This paper tries to address concerns raised therein.

2. Discussion
Currently all NAS messages and their IEs are defined using a table. While this clearly explains the bit pattern to be used for an encoded message, the programmers may find it difficult to use it as such to implement the protocols. This requires the programmers to manually convert these tables to one of the programming languages. An example below of an Attach Reject message encoded for TTCN, taken from http://www.3gpp.org/ftp/tsg_ran/WG5_Test_ex-T1/TTCN/Deliveries/TTCN3/ 
  type record ATTACH_REJECT {                                   /* 24.301 cl. 8.2.3

                                                                   Significance:  dual

                             

                                      Direction:     network to UE */

    SecurityHeaderType                  
securityHeaderType,               /* cl. 9.3.1    M V 1/2 */

    ProtocolDiscriminator               
protocolDiscriminator,            /* cl. 9.2      M V 1/2 */

    MessageType                         
messageType,                          /* cl. 9.8      M V 1   */

    EMM_Cause                           
emmCause,                              /* cl. 9.9.3.9  M V 1   */

    ESM_MessageContainer              esmMessage         optional,     /* cl. 9.9.3.15 M TLV-E 6-n IEI=0x78 */

    GPRS_Timer2                         
t3346                    optional,     /* cl. 9.9.3.16A O TLV 3     IEI=0x5F*/

    GPRS_Timer2                         
t3402                    optional,     /* cl. 9.9.3.16A O TLV 3     IEI=0x16*/

    Extd_EMM_Cause                      extdEMMCause    optional      /* cl. 9.9.3.26A O TV 1      IEI=0xA */

  };
Similar translation is done by virtually any implementation, whether it is UE, Network or a test equipment. There are following issues with this approach.
1) Translation takes a long time to do manually

2) Since they have to be done manually, they are error prone. Any encoding errors are found during inter-operability testing and waste significant time during early development phase.

3) Upgrading the implementation from one spec version to the other takes longer than it would if the definitions are computer readable.
3. Proposal

Identify a computer readable language that could be used to define NAS messages and IEs which would produce same encoding as is defined in the current table format. Some options are listed below.
a) Use ASN.1 while still preserving the current encoding (using Encoding Control Notation where required)

b) Adopt TTCN style of definition already available (mentioned in the example above). 
c) Define a new interface description language.
In all options it is stressed that the encoding is not changed. Thus,
1) The new definitions could be introduced in the older specifications at any time

2) Cross referencing of IE definitions to other specifications can be maintained.
The above addresses the main concerns raised in the previous meeting.
Any option from the above would require development tools e.g. compilers that convert the chosen IDL into an implementation specific language such as C, C++, Java etc. The option to create a new IDL would require a significant effort in developing such tools and it would take long time before these tools are freely available. Any new IDL would also go through a phase of getting mature and would inevitably introduce some problems in the early phase of its development and adoption. It would also require training effort for companies to develop expertise in using such an IDL.
Adopting TTCN style of definition also has some of the drawbacks of developing a new IDL. 

Considering the existing use of ASN.1 in 3GPP specifications, this is the most familiar and mature IDL for which development tools are widely available. Also, most companies have considerable expertise using ASN.1. It also provides options to preserve the encoding by using Encoding Control Notation (ECN)
With some initial effort it is possible to convert current table format of definitions to ASN.1 definitions and provide them for the new versions of existing NAS specifications so that they could be cross-referenced in the new specifications. The new specifications could choose to provide ASN.1 definitions right from the beginning. This solution would offer flexibility of using ASN.1 based definitions for any new implementations without forcing existing implementations an unnecessary upgrade.
Thus this paper would like to propose that a further study is carried out to explore option a) listed above.

4. Conclusion

If agreed, it is desired to have a study item exploring the above.
