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1. Introduction

HNBAP has been identified in TR R3-020 as the protocol for control and management of the interactions between HNB and HNB-GW and RUA is identified to provide the adaptation between RANAP and SCTP to enable transport of RANAP messages between HNB and HNB-GW. 
Both protocol operate over Iuh interface on a single SCTP association.
The coding of these two protocols is discussed.

2. Discussion
For the coding of L3 protocols in RAN3, so far, only ASN.1 has been used. The ASN.1 defined has used Information Object Classes to define protocol and IE containers with additional information on criticality and presence to enable backward compatibility between releases to handled in a well controlled way. The transfer syntax chosen for all the L3 protocols so far has been PER aligned. 
With the introduction of HNBAP and RUA on the Iuh, the approach of using ASN.1 has been questioned and contributions have proposed a bit-map or TLV method of defining the transfer syntax. Recent discussions seem to indicate the TLV coding of HNBAP and RUA messages is the approach that should be taken, and this paper examines the benefits against ASN.1 for HNBAP and RUA.

ASN.1 coding is defined in X.69x standards and tools are available to convert the Abstract Syntax into transfer syntax coding (PER or BER or other variants thereof), without the need in RAN3 to define the mapping of values to bits-on-the-line.

TLV coding proposed could be based on that in 24.007 and 24.008, which involves the selection of different TLV classes with and without L and T values. So coding with TLV, T, TV and LV used as appropriate. Coding is defined in tables, with notes on the mapping of value to the bit stream. 

The protocols HNBAP and RUA have these characteristics: (message number and IE based on current contributions so approximate).
· HNBAP – small message set (compared with say NBAP), but messages may have significant number of IEs some are optional and have variable length. 9 messages, 31 IEs, 19 different. Likely to be added to as new HNB features standardized.
· RUA – small message set, and very simple IE set per message. 5 messages, 19 IEs, 8 different. Unlikely to be added to as function of transporting RANAP unlikely to be enhanced.
This suggests that TLV may be satisfactory for RUA, where the definitions are relatively simple and stable, and lack of coding tools will not make implementation difficult. For RUA future enhancements are unlikely to introduce many (or any) new messages and or new IEs as the protocol has limited functionality of mainly transporting RANAP. 
For HNBAP the complexity of the messages, and the need to deal with more complex back-compatibility problems, suggest that ASN.1 would be better option here. For the future it is possible that further messages and IEs to support new features will be needed so the benefits of using ASN.1 extensibility features and 3GPP’s criticality parameters to handle backward compatibility will be evident. HNBAP also contains nested definitions, and these are easily handled in ASN.1, but pose a more difficult problem in TLV, using the 24.008 model, as there is no indicator of nested IEs. 
One further consideration of using the approach of HNBAP on ASN.1 and RUA on TLV coding is the impact to those implementers who want to combine to protocols on one process. This would not be easy if they are mixed as a single tool could not handle both definitions (as there are no tools to implement TLV from an informal syntax definition). If they were both in ASN.1, the option would be available, by ensuring no overlap of procedure IEs and Protocol IE-Ids, which is easily achieved by starting say RUA numbering at an arbitrary number away from HNBAP numbers. The disadvantage is that RUA will have some more overhead to support ASN.1 coding (specially the protocol containers). 
3. Conclusion

Considering the aspects above the recommendation is:

HNBAP uses ASN.1 abstract syntax and PER aligned Transfer syntax.  
RUA uses TLV transfer syntax optimised to minimum size as in 24.007.


















































































































































































