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1. Introduction
In core specification TS 24.229 [1], UE behaviour against SIP error response (e.g. 403,408,423) from the network is defined. On investigation, there are some relevant conformance test cases in TS 34.229-1 [2]. However, the existing test coverage is not sufficient compared with core specification whereas there are increasing industrial needs for VoLTE service recently.
Therefore, this discussion paper proposes to expand IMS conformance test coverage in order to ensure that the UE is correctly implemented for SIP error handling.
2. Discussion
A review of TS 34.229-1 reveals that the following scenarios are covered for SIP error handling.
  - 8.4 Invalid behaviour- 423 Interval too brief

  - 8.11 Initial registration using IMS AKA and GIBA against a network with GIBA support only

  - 10.1 Invalid Behaviour- 503 Service Unavailable

  - 12.2 MO Call- 503 Service Unavailable

  - 12.2a MO Call- 504 Server Time-out

  - 19.1.3 Emergency call with emergency registration / Abnormal case / IM CN sends a 380 / UE performs emergency call via CS domain / UTRAN or GERAN
  - 19.1.3a Emergency call with emergency registration / Abnormal case / IM CN sends a 380 / UE performs emergency call via CS domain / CDMA 2000 1xRTT

  - 19.3.2 Non-UE detectable emergency call / IM CN sends 380 Alternative Service / Non-emergency IMS registration / UTRAN or GERAN

  - 19.3.2a Non-UE detectable emergency call / IM CN sends 380 Alternative Service / Non-emergency IMS registration / CDMA 2000 1xRTT

  - 19.3.3 Non-UE detectable emergency call / IM CN sends 380 Alternative Service / Emergency IMS registration

  - 19.3.4 Non-UE detectable emergency call / IM CN sends 380 with an Alternative Service / Previous emergency IMS registration not expired
From operator's view, incorrect UE behaviour against SIP error response from network might cause damage to network. Hence, it should be acceptable for RAN5 to introduce some additional test cases for SIP error handling in the test specification.
3. Proposal
3.1 Proposed new protocol test cases

It is proposed to introduce 6 additional IMS protocol test cases for SIP error handling as a part of the maintenance work in TS 34.229-1, as summarized in Table 3-1 in the next page. 
3.2 UE Release to be tested 
UE behaviour regarding SIP error handling has been introduced from Release 5 in TS 24.229. It is needed to introduce Release 9 onwards test cases from KDDI view because of industrial requirements, provided that this shall not apply in the case where there are any requirements for applicable Release version.

	Area
	TS
	Clause
	Rel.
	Title
	TC Scope
	Target
	Comments

	34.229-1 – Protocol Test cases
	
	
	
	

	8. Registration
	
	
	
	

	
	34.229-1
	8.x
	Rel-9
	Initial registration- Not present Retry-After header
	To verify that after a first unsuccessful initial registration attempt, if the Retry-After header field was not present and the initial registration was not performed as a consequence of a failed reregistration, the UE does not wait more than 5 minutes before attempting a new registration.
	RP#65
	TS 24.229 clause 5.1.1.2.1
Descriptions of the UE behaviour if the Retry-After header field was not present.


	
	34.229-1
	8.x
	Rel-9
	User initiated re-registration- 423 Interval Too Brief
	To verify that after receiving a valid 423 (Interval Too Brief) response to the REGISTER request for reregistration, the UE sends another REGISTER request populating the Expires header or the expires parameter in the Contact header with an expiration timer of at least the value received in the Min-Expires header of the 423 (Interval Too Brief) response.
	RP#65
	TS 24.229 clause 5.1.1.4.1
Descriptions of the UE behaviour on receiving a 423 (Interval Too Brief) response to the REGISTER request.


	
	34.229-1
	8.x
	Rel-9
	User initiated re-registration- 408 Request Timeout
	To verify that after receiving a valid 408 (Request Timeout) response to the REGISTER request for reregistration, the UE perform the procedures for initial registration as described in subclause 5.1.1.2.
	RP#65
	TS 24.229 clause 5.1.1.4.1

Descriptions of the UE behaviour on receiving a 408 (Request Timeout) response to the REGISTER request.


	
	34.229-1
	8.x
	Rel-9
	User initiated re-registration- 500 Server Internal Error
	To verify that after receiving a valid 500 (Server Internal Error) response to the REGISTER request for reregistration, the UE perform the procedures for initial registration as described in subclause 5.1.1.2.
	RP#65
	TS 24.229 clause 5.1.1.4.1

Descriptions of the UE behaviour on receiving a 500 (Server Internal Error) response to the REGISTER request.


	
	34.229-1
	8.x
	Rel-9
	User initiated re-registration- 504 Server Time-Out
	To verify that after receiving a valid 504 (Server Time-Out) response to the REGISTER request for reregistration, the UE perform the procedures for initial registration as described in subclause 5.1.1.2.
	RP#65
	TS 24.229 clause 5.1.1.4.1

Descriptions of the UE behaviour on receiving a 504 (Server Time-Out) response to the REGISTER request.


	Area
	TS
	Clause
	Rel.
	Title
	TC Scope
	Target
	Comments

	12. Call Control
	
	
	
	

	
	34.229-1
	12.x
	Rel-9
	MO Call – 421 Extension Required

	To verify that after receiving a valid 421 (Extension Required) response to an initial INVITE request in which the precondition mechanism was not used, including the "precondition" option-tag in the Require header field, the UE sends a new INVITE request using the precondition mechanism, if the originating UE supports the precondition mechanism, and sends an UPDATE request as soon as the necessary resources are available and a 200 (OK) response for the first PRACK request has been received. 
	RP#65
	TS 24.229 clause 5.1.3.1
Descriptions of the UE behaviour upon receiving a 421 (Extension Required) response to an initial INVITE request.


Table 3-1. Proposed additional IMS protocol test cases for SIP error handling
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