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1	Introduction
Recently the verification submission of the first MCPTT test case 5.1 was made with a System Simulator (SS) using the MCX IPCAN test model, see R5s210384 [7]. Analysis of this verification and discussions with the submitter highlighted the need to clarify/confirm a couple of aspects with regards to what the Implementation Under Test (IUT) is for MCPTT conformance, and the content of the SS log files.  
NOTE:	The focus of the paper is on MCPTT client, and on-network scenarios. However, the topics also encompass MCDATA and MCVIDEO. So, in the present paper, one could replace MCPTT by MCS or MCX.  

2	IUT and SUT 
2.1	Definitions
In the context of conformance testing as specified in ISO/IEC 9646-1 [6], the "Implementation Under Test" (IUT) is a protocol implementation considered as an object for testing. This means that the test process will focus on verifying the compliance of this protocol implementation (IUT) with requirements set up in the related base standard. An IUT normally is implemented in a "System Under Test" (SUT). For testing, a SUT is connected to a test system over at least a single interface.
An abstract protocol tester provides the test behaviour for testing an IUT. To access an IUT, the corresponding abstract protocol tester needs to use lower layers to establish a proper connection to the system under test (SUT) over a physical link (Lower layers link). See Figure 2.1-1. 

Figure 2.1-1: Conformance testing the IUT

When TTCN-3 is used to build the test system, the previous figure can be further refined according to the generic TTCN-3 test architecture depicted in Figure 2.1-2. 

Figure 2.1-2: TTCN-3 based conformance test system
NOTE: The test system can also be described as containing two main building blocks: the “TTCN-3” (TTCN-3 test components) and the “System Simulator (SS)” (other components shown in the test system box). 

2.2	MCPTT
The MCPTT User Equipment (UE) protocol conformance test cases are specified in prose in TS 36.579-1 [1], TS 36.579-2 [2] and TS 36.579-4 [4]. 
The MCPTT UE conformance test cases specify the protocol message exchanges and contents at the MCX layers (SIP, HTTP), at the EPC NAS and at the E-UTRA RRC layers. 
In the MCPTT conformance testing test environment defined in the aforementioned specifications, our understanding is that the IUT is the MCPTT UE, i.e. a physical mobile device implementing the 3GPP (LTE = E-UTRA+EPC) protocol stack, on which an MCPTT client application is installed. 
	NOTE: The term "MCPTT UE" is specified in TS 22.179 [5].
The IUT and the SS communicate, one with the other, over the LTE radio interface. See e.g. TS 36.579-1 [] Figure 4.2.1. 


Figure 4.2.1: Testing the MCPTT Client (on-network)

 Statement#1: IUT = SUT = MCPTT UE = (MCPTT Client under test + LTE UE under test)

3	On-network test models
Two test models are specified in TS 36.579-5: 
· MCX EUTRA test model: 
· TTCN-3 implements the MCX (HTTP, SIP), EPC NAS and E-UTRA RRC layers.
· SS implements the lower layers (TCP/UDP/IP, E-UTRA L2/L1).
· the original test model specified at RAN5.
· MCX IPCAN test model: 
· TTCN-3 implements the MCX (HTTP, SIP) layers.
· SS implements the lower layers (TCP/UDP/IP, EPC NAS, E-UTRA RRC/L2/L1).
· a new test model added recently as an exceptional measure (and strictly limited to MCX) because of unavailability of SS implementations supporting the MCX EUTRA test model.

4	TTCN-3 test case verification
Once the MCPTT TTCN-3 test case implementation has been delivered by MCC TF160, a formal process of verification of the MCPTT TTCN-3 implementation can take place. 
The general RAN5 process for TTCN-3 test case verification is defined in RAN5 PRD12 [8]. It requires the involvement of multiple parties to bring in the necessary components of the test system, mainly: 
· MCC TF160: developing and delivering the implementation of the protocol conformance test cases in TTCN-3 language. 
· SS Vendor(s) (also known as Test Equipment (TE) Vendor(s)): providing their SS implementation (usually involving hardware components) on which the TTCN-3 test cases are integrated and executed. 
· UE Vendor(s): providing the physical (hardware) UE (IUT).
In a nutshell, the SS Vendors are responsible for getting hold of UE(s), running the TTCN-3 test cases on their SS against the UE, and submitting a TTCN Change Request (CR) for formal TTCN-3 test case verification (including the list of required TTCN-3 code changes and an SS log file exhibiting a successful PASS execution of the TTCN-3 test case). 
With regards to the SS log file, RAN5 PRD12 [8] specifies several requirements, and in particular: 
SS logs requirement for test case agreement

The log shall exhibit (as a minimum) all protocol message exchanges between the UE and the SS and all protocol message contents, generated during TTCN test case execution, that matches with the test case prose description. 

 Statement#2: Regardless of the test model used, the SS log file of an MCPTT test case verification shall display the protocol message exchanges and contents for the MCPTT (HTTP, SIP), EPC NAS and E-UTRA RRC layers.
 Statement#3: Even with the MCX IPCAN test model, the SS shall comply with EPC NAS and E-UTRA RRC protocol message exchanges and contents exactly as specified in TS 36.579-series specifications. 

A couple of additional remarks: 
· The MCX IPCAN test model had been proposed and endorsed at RAN5#88-e in R5-204094 [9] and at TSG RAN#89-e in RP-201637 [10]. At that time, discussions took place about amending the MCPTT test specifications to allow IPCAN-based SS EPC/E-UTRA implementations to possibly deviate from the protocol message exchanges and contents specified in TS 36.579-series specifications, in order to facilitate use of “off-the-shelf” eNB emulators. But no follow-on CR has been brought to RAN5 to date. 
· With the MCX IPCAN test model, there is no “automated” way to check and assess compliance of NAS & RRC protocol message exchanges and contents. Only a visual inspection of the SS logs can confirm that the UE+SS implementations match with the test case prose. This is true for both RAN5 verification and Certification Body validation. 

6	Conclusion
RAN5 is kindly requested to acknowledge the following statements:  
 Statement#1: IUT = SUT = MCPTT UE = (MCPTT Client under test + LTE UE under test)
 Statement#2: Regardless of the test model used, the SS log file of an MCPTT test case verification shall display the protocol message exchanges and contents for the MCPTT (HTTP, SIP), EPC NAS and E-UTRA RRC layers.
 Statement#3: Even with the MCX IPCAN test model, the SS shall comply with EPC NAS and E-UTRA RRC protocol message exchanges and contents exactly as specified in TS 36.579-series specifications. 

In case any of those statements need to be amended, RAN5 is kindly requested to make the relevant updates in the TS 36.579-series specifications. 
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