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__________________________________________________________________________________
1. Introduction

In RAN WG3#3 it was agreed to use ASN.1 as abstract specification language for the protocols on Iux interfaces. This paper considers the two most important encoding rules of ASN.1 - BER Basic Encoding Rules and PER Packet Encoding Rules – makes a comparison between them and lists arguments for a decision regarding the encoding rules to be used on the UTRAN terrestrial interfaces.

2. Discussion

2.1 PER encoding is significant significantly more compact than BER encoding 

ASN.1 examples

Size of Encoding (Byte)

Savings



BER-variant
ALIGNED
UNALIGNED
PER
PER


(definite length)
PER 
PER 
ALIGNED
UNALIGNED

without use of subtype constraints
136
94
84
31%
38%

with use of subtype constraints
136
74
61
46%
55%

with single ellipsis
139
83
65
40%
53%

with extension addition groups
22
8
8
64%
64%

Table 1: Examples of Encodings (taken from /1/, Annex A)

As can be seen in Table 1 the size of PER encoded PDUs is significantly smaller than BER encoded PDUs, while the saving from aligned to unaligned variant is not so significant. So the saving for the unaligned variant of PER (which impact on the line usage) result in disadvantages concerning the CPU cycle costs (CPUs and microprocessors normally operate on octet boundaries).

2.2 PER encoding/decoding is more efficient concerning the necessary CPU cycles for receiving / transmitting the whole message 

It is noted that it is significantly more complex to develop the encoding function for PER than for BER. However, this is a one-off development activity and the encoding function may be generated either by-hand or by the use of an ASN.1 compiler. Also the resulting PER encoding machine is, from the run-time point of view, substantially less complex than the BER encoding function.

3. Proposal

Corresponding to compactness and CPU cycle cost reasons we propose:

· to use the ASN.1 PER ALIGNED VARIANT for transfer syntax notation for RNSAP, NBAP and RANAP messages for the Iur, the Iub and the Iu interface

· the use of subtype constraints (as defined in /2/) as much as possible in the ASN.1 description of RNSAP, NBAP and RANAP messages to ensure efficient size encoding

4. References 

/1/ 
ITU-T Recommendation X.691


ASN.1 Encoding Rules – Specification of packed encoding rules (PER)

/2/
ITU-T Recommandation X.680ff.


































