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ASN.1 encoding and GERAN

Earlier debates and proposals ([1], [2]) have raised the choice of the encoding method that will be used for GERAN Iu mode signalling protocols. This Nortel Networks contribution presents insights on why ASN.1 (Abstract Syntax Notation One) would fit GERAN RRC messages encoding. Details are provided within the following records.

· ASN.1 is used by RAN WG2 for RRC as a very concrete syntax, which allows to control the resulting bit string generation using PER (Packed Encoding Rules). The actual differences with the use of CSN.1 in GPRS (which is a non abstract syntax) are very minor (of course, initially, people were reluctant to use ASN.1; similarly CSN.1 took some time to make its way). 

· One of the ASN.1 merits (this also applies to CSN.1) is that it is a formal language, which can benefits from generic tools (e.g. encoder / decoder are compiled directly from textual syntax description). This does not apply to tabular (TLV) format used in TS 44.018.

· UTRAN RRC extension specification is under completion in RAN WG2; the difficulties that have been encountered have little to do with ASN.1 itself. On the opposite, since they mostly come from the fact that RAN WG2, for compactness reasons, did not want to use Basic Encoding Rules based on TLV principles, or the ellipsis notation (...) allowed in ASN.1 and requiring a length field for extensions. Therefore, RAN WG2 decided to use a specific, bit oriented, extensions mechanism that would be as difficult (or as easy) as with CSN.1.

· One of the aspects which leads to more complexity in RAN WG2 is the use of the extensions mechanism for backwards compatible corrections. This is a requirement which can be met with the methodology defined for UTRAN RRC.

· Issues credited ASN.1 as a whole come from that this is a convoluted syntax lacking of legibility as well as of flexibility. Still, the very restrictive but simple way it is used in UTRAN RRC narrows notably this issue.

· ASN.1 is anyway used for Iu and Iur-g interfaces specification, so it is seen as valuable to make use of a common methodology for GERAN R5. GSM/GPRS is based on too many different encoding formats: tabular format (within itself IEs may hold either values or bit-oriented information; also quite different approaches were used for Um and A interfaces description), CSN.1 and now ASN.1 for Iu and Iur-g. 
· Furthermore, harmonization with UTRAN would bring further significant benefits for the Iu and Iur-g interfaces. The Iu interface protocols make use of a transparent container including radio interface parameters that are encoded as in 25.331, hence in ASN.1. These parameters would have to be transcoded if not specified in the same way. Also, some RRC messages, like CELL UPDATE, can be sent over the GERAN radio interface then towards the UTRAN RNC across Iur-g, and vice-versa. The transcoding as well as the access to the related information would add complexity if different methods were used across GERAN and UTRAN.

· Most of the issues encountered in UTRAN are now solved, so GERAN will benefit directly from this, which brings a substantial benefit given the very tight schedule.

· Nortel believes that the simplest and most straightforward way when considering all the issues is the following:

· Apply UTRAN RRC methodology, i.e. use an abstract description in tabular form and describe messages coding in ASN.1 with Unaligned PER.

· Encoding ALL the messages of the RRC protocol (be them called RR or RRC messages) using ASN.1 will also bring extra benefits for existing RR messages, like Handover Command, that will be more compact.

· For IEs common to RLC/MAC and RRC, align the semantics (tabular) description, but keep separate encoding. It should be noted that ASN.1 should allow to encode these elements so that the actual encoded values match exactly CSN.1, if this is felt useful. ASN.1 with unaligned PER is a bit oriented generation tool, which provides a very compact and efficient output bit string when comparing to conventional ASN.1 (anyway much more compact than 44.018-like tabular encoding is able to provide).

As a conclusion, and although CSN.1 would have also been a good candidate for UTRAN and GERAN, Nortel believes that today a unique methodology should be applied from now on for GERAN RRC, and that in order to benefit from synergies with Iu, Iub and UTRAN RRC, it should be based on ASN.1 with unaligned PER.
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