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1.
Introduction
It is assumed that most of the general protocol principles in 25.921, 25.413, 25.423, and 25.433 are applicable also to signaling on LTE S1 and X2. This was also the agreement at RAN3 #53bis, and TR R3.018 now states that “Application Protocol in S1 should inherit the applicable principles and features of RANAP”.
In recent years, lots of new functionality has been added to 3GPP RAN signaling protocols, and also there has been a trend to optimize signaling to reduce control plane delay by reducing the number of signaling procedures that are needed to achieve a certain reconfiguration. 

This document discusses problems and potential solutions relating to this kind of protocol evolution, applicable to LTE signaling, e.g. on S1 and X2 interfaces.

2
Problem
A specific example from Rel-6/Rel-7: HS-DSCH can be setup on a radio link in 25.423 and 25.433 using procdedures Radio Link Addition, Radio Link Setup, Synchronized Radio Link Reconfiguration and Unsynchronized Radio Link Reconfiguration. 
For all of these cases, the procedure text is 98% identical. The level of redundancy and information repetition is large. Any CR to this functionality involves copy-paste of procedure text, tabular specification, and ASN.1. The redundancy of ASN.1 and tabular is less than that of the procedure text due to the usage of common IEs and IE groups. 
The problem is related to the effort of maintaining technical specifications and keeping them correct. The likelihood of errors increases as the redundancy and information repetition increases (ask yourself: how many errors found in specifications of today are copy-paste errors). Thus information redundancy and repetition in specifications should be avoided, in text, tabular and ASN.1.
This problem of protocol redundancy is not isolated to HS-DSCH. It is general, and it applies to the evolution of a protocol, when:
· new functionality is added, for which the baseline procedures are not already well organized.
· old functionality is reused in new contexts. 

· functionality is optimized, e.g. to make it possible to do more execution in parallel. 

3
Few flexible procedures vs. many specific procedures
The information redundancy problem above could be addressed by having few flexible elementary procedures instead of many specific procedures. In the extreme case, there could be just be a couple of model procedures, e.g. one class 1 procedure (with response) and one class 2 procedure (without response).

When having few elementary procedures supporting many use cases, the specifications could instead be more IE and IE-group centric. In this way, it would be easier to support new functionality combinations in one procedure, as this would be represented by just another combination of IEs or IE groups. 
The allowed combinations of IEs and IE-groups for various use cases would still need to be controlled, in order to have error checking. In a protocol specification, there could e.g. be a specific chapter describing which combinations are allowed. 
The main drawback of the few-procedures approach would be that most or all IEs and IE groups would have to be Optional on ASN.1 level, which means that there would be little checking on ASN.1 level in the receiver end regarding allowed or mandatory IEs for various use cases. Such checking would thus need to be done on the application level. 
In any case, to reduce textual redundancy, it would be possible to organize procedure text to be per IE and/or IE group instead of per procedure (more similar to RRC).
It could also be discussed to what extent this problem applies to LTE, e.g. signaling on the S1 interface could be expected to be more stable than Iur or Iub, as this has been the case for Iu. 
4. Conclusion

It is proposed that RAN3 discusses the topic of this document and takes conclusions of discussion into consideration when designing protocols for stage-3. If it is decided to document any conclusions of this discussion, Huawei volunteers to do the drafting.[image: image1.png]
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