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EXTERNAL NACC ; ERROR HANDLING AND VERSION CONTROL.
 AUTONUMLGL  
Introduction

This document proposes updates to the TR for External NACC. The areas of concern are error handling and version control related to the transfer of RAN INFORMATION between BSS’s involving combinations of Gb and Gn interfaces. The information transfer between BSS’s will use generic messages which in the future can be used by other applications than NACC. The procedural items addressed are ;

· Error handling, end-to-end ;
 
- RIM error handling 
 
- NACC application error handling
 
- BSSGP and GTP protocol error handling

· Version handling, end-to-end ;

· Queue handling in intermediate nodes

 AUTONUMLGL  
Background 

The SGSN and BSC may provide the external NACC function. This function reduces the service outage time for the MS at cell re-selection between cells belonging to different BSCs. The support is given as system information for the target cell before the cell re-selection is performed. For the inter BSC case, changes in system information for a cell with external neighbouring cells will result in transfer of the information from the source BSC to the destination BSC responsible for the external neighbouring cells. 

The information is transferred in containers from the source BSC to the destination BSC by use of the generic RAN Information Send procedure.
 The RAN Information Send procedure may include acknowledgement to secure the end-to-end transport via multiple intermediate nodes, see below. 
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                          Figure 1 – RAN Information Send procedure.

A BSC may also request information from another BSC by use of the RAN Information Request procedure which might be applicable e.g. at BSC restart procedure, see below.
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Figure 2 – RAN Information Request procedure.

The interfaces, which will be used, are the Gb (BSSGP) and the Gn (GTP) interfaces. The information in the container shall be transparent for the Core Network.
 

An SGSN supporting external NACC provides;

-
Addressing, 

All the Gb messages used for the exchange of NACC related information contain in their header the addresses of the source and the destination BSSs. Source and destination addresses have the same format, including, Mobile Country Code (MCC), Mobile Network Code (MNC), Location Area Code (LAC) , Routeing Area Code (RAC) and Cell Identity (CI).

· Routeing 

The source BSS sends a message on the Gb interface to its SGSN including the source and destination addresses. From the Routeing Area Identity (MCC+MNC+LAC+RAC) of the destination BSS address, the SGSN shall decide whether or not it is connected to the destination BSS.
If the SGSN is not in control of the destination BSS, then it shall use the RAI to route the message to the correct SGSN via the Gn interface.
The SGSN in control of the destination BSS decides which BSS to send it to based on the CI of the destination address.

· Relay functions.

The SGSN performs relaying of messages between the Gb interface (BSSGP messages) and the Gn interface (GTP messages).
 AUTONUMLGL 
Open Questions

3.1 Error handling, end-to-end


The term end-to-end relates to the error reporting between the BSS node RIM generated by the RIM entity.


3.1.1  RIM error handling  (as in CR to 48.018 Tdoc GP-012461/Cancun.)

The RIM entity handles the generic part of the exchange of PDU’s between BSC’s and is based on the BSSGP service.
In the RIM procedure the RAN-INFORMATION-ERROR PDU is used by the destination RAN node to report back to the source RAN node errors associated with the information elements (PDU type, source, destination address) in the generic part of PDU’s. 
The RAN-INFORMATION-ERROR PDU contains a copy of the faulty PDU and a relevant cause code, see Tdoc GP-012461, chapter11.3.8. 
Examples of cause code applicable in RAN INFORMATION ERROR PDU are ;

x2a
Unknown Destination address

x28
PDU not compatible with the feature set

x22
Missing mandatory IE

3.1.2 NACC application error handling (as in CR to 48.018 Tdoc GP-012461/Cancun.)


The NACC application is responsible to check the correctness of the information elements in the NACC specific container. Errors related to the information element (and requested operations) is reported back from the destination RAN node to the source RAN node by the RAN-INFORMATION-ACK/NACK PDU if acknowledgement is requested. 

Examples of relevant cause codes listed in Tdoc GP-012461, chapter11.3.8. are :

x28
PDU not compatible with the feature set

x22
Missing mandatory IE

x29
Requested Information not available

x2c
Unknown Application address

x2d
Multiple Reports not supported

x2e
Multiple Reports too frequent

x2f
Invalid Container Unit Information 

3.1.3 GTP protocol error handling (as in CR to 48.018 Tdoc GP-012461/Cancun.)
The interfaces providing service in the communication between BSS’s is the Gb interface, and when the BSS’s are connected to different SGSNs, also the Gn interface is included. The supporting protocols are BSSGP and GTP protocol. 

The GTP protocol is split into two parts. The GTP-U part is (mainly) unacknowledged data transfer of user plane packets, or payload. The GTP-C part is used for control signaling, and normally two messages constitute a message pair or a procedure, where the request message orders the target GSN to do some action, and the response message informs the source GSN whether the procedure was successful or not. 

Since the transfer of the control signaling messages related to the RIM functionality does not require any action in the SGSN, i.e. the SGSNs can do a simple relay of the message from the Gb interface to the Gn interface or vice versa, it is suggested that one new GTP-C message is made to transfer this functionality between two SGSNs. This GTP message shall then be capable of transferring all the different RIM messages (i.e. no request/response message pair should be required on GTP). 

If an SGSN receives a GTP message related to some RIM functionality and this message contains a protocol error, the SGSN should preferably log the error.

In Cancun it was proposed to include mapping in the Relay function in the SGSN of GTP error cause codes to BSSGP cause codes, and vice versa. This mapping of cause codes complicates both standardization and implementation of this functionality. It should be further evaluated what improvements on the overall functionality will be achieved. 



3.2 Version handling end-to-end


The External NACC procedure requires introduction of new functions or procedures of the BSSGP and the GTP TS’s. The new releases of these TSs might not be installed at the same time in the BSC nodes and in the SGSN nodes to support the External NACC procedure. The BSC and SGSN nodes need to be able to cope with communication between inconsistent releases of BSSGP and GTP without system failure or degradation. The following functions related to feature/release indications can be provided;

In the BSSGP protocol the Feature bitmap is sent in the BVC-RESET procedure to identify the optional features that can be supported by the serving entity. After completion of the signalling BVC-RESET procedure both entities shall locally determine the common set of optional features supported by both NSEs. 

The GTP protocol has no mechanism by which the 2 entities can exchange information of supported features. The GTP release indication  is not changed at addition of a single feature.  A receiving GTP entity will discard a not supported PDU without any notification back to the sending node.
 
 


3.3 Queue handling in intermediate nodes


There is a requirement to assure that the BSC /SGSN nodes will discard received messages, which can not be sent on the next link towards the destination. If this is not done the node will be congested and other traffic will be affected.

 AUTONUMLGL 
Proposed solution.

4.1  Error handling, end-to-end

4.1.1. 
RIM error handling
It is proposed that the RAN INFORMATION ERROR message, including a relevant cause code, will be sent when the destination BSC is unable to comply with part of or all information elements in any of the RAN INFORMATION message types. This means that error reporting is not included in the ACK/NACK PDU, see below. Cause codes previously included in ACK/NACK PDU will be included in RAN INFORMATION ERROR.
Examples of relevant cause codes listed in Tdoc GP-12461
, chapter11.3.8. are :

x2a
Unknown Destination address

x28
PDU not compatible with the feature set

x22
Missing mandatory IE

x29
Requested Information not available

x2b
Unknown Application address

x2c
Multiple Reports not supported

x2d
Multiple Reports too frequent

x2e
Invalid Container Unit Information 

4.1.2 NACC application error handling

It is proposed that the  RAN-INFORMATION-ACK/NACK PDU is not used for error reporting. The error reporting was as previously suggested dependent on the fact whether acknowledge was requested or not in the RAN_INFORMATION message from the destination BSS.

The RAN-INFORMATION-ACK/NACK PDU will be renamed to RAN-INFORMATION-ACK PDU and the cause code I.E. will not be included in the PDU.

4.1.3 GTP protocol error handling

It is proposed not to include mapping in the Relay function in the SGSN of GTP cause codes to BSSGP cause codes, and vice versa. This mapping of cause codes will not improve the overall functionality. Therefore this approach is not seen feasible. A message which can not be forwarded is discarded without any further action.

4.2 Version handling, end-to-end ;

The following functions may discover if BSS nodes support the external NACC procedure. It is proposed to make the first item part of the standard while item 2 and 3 are not standardised:

· The BSSGP protocol will via the Feature bitmap indicate if External NACC is supported between 2 specific BSC/SGSN nodes.

· As an implementation option an algorithm can be used to detect whether the destination BSC node support or not external NACC. Such an algorithm can draw conclusions from not receiving external NACC procedure response messages. After loss of several  response messages in a row during a specified time period it could be concluded that the External NACC procedure is not supported for all nodes .
· Operation and Maintenance procedures can be used to configure whether or not the external neighbouring cells supports external NACC.

4.3 Queue handling in intermediate nodes 

The SGSN node shall include functions in order to handle not consistent software version related to External NACC functions. The SGSN node shall not become congested or otherwise downgrade system behaviour i.e. when receiving incoming RIM messages which are not supported on outgoing links. This behaviour is not a new requirement on the SGSN node but rather an generic design rule for an intermediate node in the GPRS Core Network. 
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