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Introduction

As part of the NAS request/response protocol, EMM cause codes are delivered from an MME to a UE in NAS messages when failures occur in the network during the processing of a UE request.    Errors encountered in these procedures are mapped to cause codes.  An example of this mapping is shown in the following table fragment from Appendix A of TS 29.272.
Table A.1: Mapping between S6a error codes and NAS Cause Code values
	Reject indication from HSS to MME over S6a/S6d
	NAS Cause Code to UE

	DIAMETER_ERROR_USER_UNKNOWN (5001)
	#8 "EPS services and non-EPS services not allowed"


	DIAMETER_ERROR_UNKNOWN_EPS_SUBSCRIPTION (5420) without Error Diagnostic, or with Error Diagnostic of GPRS_DATA_SUBSCRIBED


	#15 "No suitable cells in tracking area"


	DIAMETER_ERROR_UNKNOWN_EPS_SUBSCRIPTION (5420) with Error Diagnostic of NO_GPRS_DATA_SUBSCRIBED
	#7 "EPS services not allowed"

	DIAMETER_ERROR_RAT_NOT_ALLOWED (5421)
	#15 "No suitable cells in tracking area", or

#13 "Roaming not allowed in this tracking area", or

#12 "Tracking area not allowed"
(NOTE 1)




The Problem

Depending on the underlying cause of the error, it may make no sense to continue to try to attach or register to the network. In these cases, continuing to try will use system resources when there is little or no chance of success. It will also delay the initiation of other recovery mechanisms which can successfully restore service to the user. This in turn creates a negative customer experience.
As an example – consider the following.

A UE attempts to attach to network by sending a NAS ATTACH REQUEST message to the MME.  The MME executes the procedure to authenticate, authorize, create a security association and a PDN context for the UE.  At some point in these procedures, an error occurs and the attach fails.  The network returns a cause code X to the UE, and based on that cause code, the UE tries again every ten seconds.  It still unsuccessful after 5 tries, the UE waits 12 minutes and tries again.

If the UE knows, based on the cause code sent by the network, that the error is fatal, or the cause of the error will not be resolved in the short term, the UE may be better off trying a different network if available.  

Possible Solutions

There are approaches to solve this problem which would allow the operator to choose the desired behavior for the UE.
1. For a given EMM cause code, (e.g. EMM Cause Code #17), multiple options can be specified for the actions a UE may take when getting the cause code in an EMM NAS message.  For example a UE may continue to retry the request until the condition causing the error is cleared or alternatively the UE could try to acquire services on a different network.  The action taken by the UE could be triggered by a configuration parameter.
2. create a new cause code that would trigger a specific behavior (in this case to try a different network) while leaving cause codes as they are today.
3. Upon receiving EMM cause code #17, UE sets the attach attempt counter to 5 and the UE is allowed to select a new PLMN (i.e. move to another network)

Analysis

Option one introduces complexity in the system requiring an implementation in the UE that allows for multiple possible actions for a single cause code.  It also requires the introduction of a new configuration option, or a compile time flag. These options must be clearly specified.  Adding multiple options for a single trigger can be confusing.
Option 2 introduces a new cause code that must be handled by the MME and UE. One UE behavior will be specified for the UE when this cause code is sent by the network.  This approach will also require the operators to choose the desired behavior given a particular network error.  This will again be based on a compile time choice or a real-time choice based on a configuration parameter. 
Option 3 uses the existing EMM cause code 17. This reflects the solution presented in the CR to CT1 meeting in Xiamen and assumes that cause code #17 is used only when the network recovery is not imminent.  
Proposal
CT1 should discuss the issue and come to a decision on how to proceed.
