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RIM error handling

1. Introduction

The generic RAN Information Management (RIM) procedures have been introduced in Rel-5 to allow the exchange via the Core Network of information between peer application entities located in a GERAN or in a UTRAN access network. In order to make it transparent for the Core Network, the PDUs conveying the RAN information between to RIM endpoints can include containers that need not to be interpreted by the Core Network nodes.

The actual Rel-5 specification is defining the RIM procedures and their use by the "Network Assisted Cell Change" (NACC) application. The support of future applications will be achievable by the appropriate customisation of specific Container Units for those applications.

Already in GERAN#14 some problems were detected in the TS48.018 which were later fixed in Tdocs like GP-031975, GP-031976, G2-030563. The main problems result from the following facts:

· RIM involves up to 4 network elements (2 BSSs + 2 SGSNs) which may each come from another manufacturer and have each another feature set.
· RIM is negotiated in GERAN between SGSN and BSS, but if a node does not support RIM then the RIM PDUs are discarded without any feedback to the node having issued the PDU.
· The BSS is identified in GERAN by a CGI of a cell parented by this BSS. However such cells may be moved by O&M operations from a BSS to another without giving any information to the partner BSS.
· The split between RIM and the application(s) is not defined. Since some implementations are already ongoing the changes have to take these different functionnal splits into account.
Since this time a lot of work was dedicated to the correction of these specification. The last provided update is GP-040954.
2. RIM error handling
TS 48.018 specifies the following (red highlighted t:
9
General Protocol Error Handling
Refer to General Protocol Error Handling/3GPP TS 48.016 [16]. In addition:
-
any type of BSSGP PDU received without an expected conditional IE is discarded and a STATUS PDU (cause "Missing conditional IE") is sent;
-
any type of BSSGP PDU received without a mandatory IE is discarded and a STATUS PDU (cause "Missing mandatory IE") is sent;
-
any type of BSSGP PDU received with a syntactical error in an expected conditional IE is discarded and a STATUS PDU (cause "Conditional IE error") is sent;
-
any type of BSSGP PDU received with a syntactical error in a mandatory IE is discarded and a STATUS PDU (cause "Invalid mandatory information") is sent;
-
any type of BSSGP PDU received for a feature that is not negotiated is discarded and a STATUS PDU (cause "PDU not compatible with the feature set") is sent.
Some BSSGP PDU shall contain one and only one conditional IE amongst a defined list of possible conditional IE (e.g. PAGING-PS PDU). If such a BSSGP PDU is received with more than one conditional IE amongst the defined list of possible conditional IE, as defined in sub-clause 10, the PDU is discarded and a STATUS PDU (cause "Unexpected conditional IE") is sent.
This lead to the following conclusions:

1. An erroneous PDU will never come till the destination BSS because the SGSN will intercept and discard it. For this reason the RAN-INFORMATION-ERROR PDU as defined today is useless and the procedures using this message in case of error cannot work. The procedure description is false. 

2. Instead the BSS having issued the PDU will receive from its parenting SGSN a STATUS PDU. That is nowhere mentioned in the R5 specs. 

3. An unknown application will also lead to a STATUS PDU, because the Application Id has a reserved value ("syntactical error"). The SGSN is no longer transparent for the RIM PDU, but shall check it and it is therefore needed that the SGSN(s) (belonging possibly to other manufacturers!!!) have the same feature set than the BSSs. That is dangerous and absolutely useless.
It seems that the main problem sources in the fact that that BSSGP is defined as one hop protocol on both sides of the Gb interface, and not as multi-hop. No other part of BSSGP is defined as multi-hop, only RIM tries and fails it.
3. A possible way forward

To overcome this situation one of several possible ways forward is the following:
1. Define any RIM PDU as RIM PDU Type + SCId + DCId + transparent RIM Container. On this way the BSSGP error handling in the SGSN is worked around, since anything wrong is in a transparent container 

2. Define the content of the RIM container as the rest of the today specified message, which is handled by the remote RIM entity. The RIM container contains as defined today an application Container Unit which is handled transparently to the application on the top of  RIM 

3. Improve the RIM abnormal cases of the today specs to all cases defined by this chapter 9 (e. g. handling of conditional IEs).
Another possibility is to declare any RIM IE with the exception of PDU type, SCId and DCId as optional to overcome the BSSGP error handling, but at the cost of a precise specification.

Both solutions would avoid the clean theoretical solution consisting of open a new specs to define a “end to end super-RIM” on the top of RIM.
4. Conclusion
Looking at these open issues G#19 has nearly no chances to be the end of the RIM/NACC story.
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