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Coding for RRC messages and information elements

1. Background

In today’s 44.018 both tabular format encoding and CSN.1 encoding are used for coding of messages. For example in the “Messages for Radio Resources management” part, the Channel Mode Modify message is coded with tabular format, while Measurement Information is coded with CSN.1. The same holds for the Information Elements part: the Frequency List information elements are coded with tabular format, while the IA Rest Octets information element is coded with CSN.1.

When Iu mode of operation is introduced, 25.331 messages will be reused and introduced in 44.018. Messages in 25.331 are ASN.1 encoded with Packed Encoding Rules (PER).

2. Conclusion

What encoding to use for these new messages is not clear, but to change the encoding used for the existing messages in 44.018 is foreseen to make it difficult to guarantee backward compatibility and will require a lot of work. Therefor it is proposed that the existing messages and information elements in 44.018, which are reused for Iu mode of operation, shall remain encoded as today in 44.018, i.e. either with tabular format or CSN.1.

The question then remains regarding how the new 25.331-like messages and IEs shall be encoded. In [1] it is proposed to use ASN.1 encoded with PER, since it will ensure the fastest way. It is not obvious that this will be the fastest way due to the fact that one will have a mixture of all three encoding schemes. Before taking ASN.1 as the working assumption it is important to understand and find smooth solutions to following issues. Otherwise it might be faster to translate the messages taken from 25.331 into CSN.1. To use CSN.1 encoding for the imported messages would require heavy translation work, but this seems to be quite staightforward. This doesn’t necessarily mean that all information elelments need to be translated to CSN.1. There will probably be information elements, which are identical between GERAN and UTRAN, e.g. PDCP capability IE. If these need to be translated to CSN.1 or if it is possible to refer to the appropiate place in 25.331 is not clear.

· The first issue is how the differentiation is made between ASN.1 encoded messages and tabular format/CSN.1 encoded messages. Neither message type nor IEI are defined as such using ASN.1, but the general message structure and the definition of the information elements (which are divided into different categories: CN information elements, UE information elements…) are used by the receiver to understand which message has been received. The syntax is specified in the specification, and the bit stream itself is then generated according packed encoding rule. The problem might not be impossible to solve (a bit could be introduce at the beginning of each message that tells whether it should be interpreted as an ASN.1 coded message or as a message encoded in another way), but the issue still needs to be investigated.

· The second issue is the way the tabular format information elements and the CSN.1 information elements could be introduced into an ASN.1 coded message. As of today, the framework has been defined in 25.921 to allow for CSN.1 encoded modules to be inserted into ASN.1 coded messages. However this is not used in UTRAN today, and the work would then have to be done for GERAN purposes. Besides, the way tabular format encoded modules could be inserted into ASN.1 encoded messages is not defined at all. 

· Another issue seems to be how to include ASN.1 encoded information elements into a tabular format or CSN.1 encoded message. For example, when performing a handover, the “RB with PDCP information list” IE from UTRAN will have to be included for lossless SBSS relocation purposes. “Encapsulation” might be one way, i.e., defining a type 4 “tabular” IE containing the ASN.1 IE.

· Even though the amount of procedures that will be imported from UTRAN is quite important, the content of the messages in the two cases might be quite different: for example, all transport channel and physical layer related information elements defined for UTRAN will not apply in the GERAN case. It is thus very likely that the coding of many 25.331 like messages would need to be reworked. Whether there will be a large gain in time by reusing ASN.1 is not clear. Besides, that would require experts in both ASN.1 coding, CSN.1 and tabular format coding be involved.

· The error handling would also need to be addressed. When defining a new protocol, it is essential to define an “error handling”, such that the receiver may determine how to handle unexpected messages and unexpected information in the messages. This is essential, in order to allow future extension of the protocol, especially when we are dealing with multiple access, were equipment with different level of support has to coexist on the same interface. The behavior of old equipment must be predictable when new elements are introduced in the protocol in future. 

[1]
Nokia, “Definitions and coding methods for GERAN RRC”, GAHW-010120.
