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1.
Introduction
In TS 34.229-1 [2], there are many test cases with both MO and MT scenarios in which preconditions are implicitly tested as mandatory requirement. The purpose of this paper is to discuss the preconditions usage in these test cases and provide clarity on the current requirements from TS 24.229 [1] and GSMA IR.92 [5] version 12. 
2.
Discussion

Currently, many test cases in TS 34.229-1 [2] are implicitly testing preconditions as mandatory requirement. We do have PICS pc_Preconditions in TS 34.229-2 [3] but it is not used consistently if at all. Among the test cases that actually use preconditions, we have the following:

1. Test case carries preconditions in its title, but its applicability does not carry preconditions. Ex: 12.12

2. Test case does not carry preconditions in its title, but its applicability carries preconditions. Ex: 12.16

3. Test case carries preconditions in its title, and its applicability carries preconditions. Ex: H.12.7 (negative wording)

4. Test case does not carry preconditions in its title, and its applicability does not carry preconditions. Ex: 12.13

This looks like inconsistencies that can be fixed by adapting test case titles and test case applicabilities.
Additionally, there has been evolution in GSMA IR.92 [5] and in TS 24.229 [1] for the preconditions feature. The seemingly mandatory nature of preconditions in TS 34.229-1 [2] test cases seems to date back to GSMA IR.92 [5] version 6.0 while GSMA IR.92 [5] version 12.0 gives operators explicit freedom to disable the preconditions feature, and explicitly mentions scenarios where UE do not use preconditions. This was discussed and highlighted in noted discussion paper R5-184057 [6] as one of the changes in the GSMA IR.92 [5] version 12.0. This new change has been done as many operators are preferring IMS deployment with preconditions disabled in future. Currently there are no test coverage for no preconditions scenario. 
As per TS 24.229 [1], clause 5.1.3.1 and 5.1.4.1 preconditions are optional for both MO and MT UEs:
5.1.3.1            Initial INVITE request

. . .

The preconditions mechanism should be supported by the originating UE.

If the precondition mechanism is disabled as specified in subclause 5.1.5A, the UE shall not use the precondition mechanism.

The UE may initiate a session without the precondition mechanism if the originating UE does not require local resource reservation.

5.1.4.1            Initial INVITE request

The preconditions mechanism should be supported by the terminating UE.

The handling of incoming initial INVITE requests at the terminating UE is mainly dependent on the following conditions:

-     the specific service requirements for "integration of resource management and SIP" extension (hereafter in this subclause known as the precondition mechanism and defined in RFC 3312 [30] as updated by RFC 4032 [64], and with the request for such a mechanism known as a precondition);

-     the UEs configuration for the case when the specific service does not require the precondition mechanism; and

-     the precondition disabling policy specified in subclause 5.1.5A, if supported by the UE
It should be also noted that liaison exchange between RAN5 [9] and CT1, see [10] and [11] led to multiple core spec changes as the complexity of precondition handling had originally been underestimated.

As per GSMA IR.92 [5] version 06 preconditions are mandatory and as per GSMA IR.92 [5] version 12 preconditions are made optional:

IR.92 v6.0 carries the following text:

The UE must support the SIP preconditions framework, as specified in 3GPP TS 24.229. 

Operators can disable the use of preconditions in the network; the means by which this takes place is outside the scope of this document. 

The terminating UE implementation must not rely on the use of preconditions by the originating UE. 
IR.92 v12.0 carries the following text:

Unless preconfigured otherwise by the home operator with the Precondition_disabling_policy parameter as specified in Annex C.3, the UE must use the SIP preconditions framework, as specified in 3GPP Release 13 TS 24.229 [15]. 

If preconditions are used, and the originating UE receives the selected codec in the SDP of a SIP 18x response, then the UE must include only the same codec with its selected configuration parameters in the SDP of the SIP UPDATE request, used for precondition status update. 

The network may disable the use of preconditions in the network; the means by which this takes place is outside the scope of this document. 

The terminating UE implementation must not rely on the use of preconditions by the originating UE. 

Upon receiving an INVITE request, when preconditions are not used by the originating UE or preconditions are disabled by the network, and the local resources required at the terminating UE are not available, the terminating UE, according to 3GPP Release 13 TS 24.229 [15], must: 

 send a SIP 183 (Session Progress) response containing SDP. If the received INVITE request includes a Supported header field with the value "100rel", this 183 (Session Progress) response must be sent reliably; 

 not use the precondition mechanism; 

 not alert the user until resources are reserved successfully on the terminating side; and 

 not send a SIP 180 (Ringing) response until resources are reserved successfully on the terminating side. 
The text with yellow and green highlighting shows the respective wordings on mandatory support/usage and configuration possibilities. 

The text in cyan shows the phrase commented on in discussion paper R5-184057 [6] where we lack test coverage. R5-191731 [8] proposes a corresponding test case.
3.   Summary
Based on section 2, it can be inferred that there is currently ambiguity in the preconditions usage in TS 34.229-1 [2] and requires update. Also, test coverage for scenarios where no preconditions are used is missing.
4.   Proposal
Proposal #1 – Update the test cases applicability condition in 34.229-2 [3] with preconditions PICS which are specifically testing it. Ex. TCs 12.12, H.12.3 and H.12.5. CR R5-192051 [7] will update the applicability conditions for these test cases in RAN5#82. 
Proposal #2 – Identify where we specifically lack test coverage for scenarios where preconditions are not being used. This will require some work and an Action point should track the progress.
Proposal #3 – IMS emergency and SRVCC, aSRVCC, bSRVCC test cases from TS 36.523-1 [4] may also require update and needs to be checked.  
5.
References

[1]
3GPP TS 24.229: "IP multimedia call control protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); Stage 3".
[2]
3GPP TS 34.229-1: "Internet Protocol (IP) multimedia call control protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); User Equipment (UE) conformance specification; Part 1: Protocol conformance specification".
[3]
3GPP TS 34.229-2: "Internet Protocol (IP) multimedia call control protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); User Equipment (UE) conformance specification; Part 2: Implementation Conformance Statement (ICS) proforma specification".
[4]
TS 36.523-1: LTE; Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification; Part 1: Protocol conformance specification
[5]
GSMA PRD IR.92: "IMS Profile for Voice and SMS".
[6]
R5-184057: "Investigation on test coverage for IR.92 and IR.94". Source: Rohde & Schwarz
[7]
R5-192051: " Update to applicability condition of IMS test cases with precondition support". Source: Qualcomm Incorporated
[8]
R5-191731: "Adding TC 12.13a for MT MTSI speech call when MO reserves resources before sending INVITE". Source: NTT Docomo, INC.

[9]
R5-151988: "LS on usage of preconditions". Source: Rohde & Schwarz, on behalf of RAN5
[10]
C1-152534: "Discussion related to RAN5 LS (R5-151988) on usage of preconditions". Source: Ericsson.
[11]
C1-154574: "Reply LS on usage of preconditions". Source: Ericsson, on behalf of CT1
