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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.
1
Scope

The present document specifies for evolved User Equipment (UE), in E-UTRA(N)  systems, for FDD and TDD mode, those UE functions that are required for conformance testing purposes.

For conformance tests, functions are activated via the radio interface. These functions shall be capable of being activated when a test USIM is present. Any USIM related features such as subsidy-related UE features should also not interfere with the functions. In the loopback state, the UE shall be able to perform all functions specified in the present document except where otherwise stated; in addition however, the conformance testing functions must be operational.

USIM, in general, is described in TS 31.101 [6]. The ME recognises the test USIM by the Administrative Data Field. Test USIM data fields are described in TS 36.508 [19].

The present document applies to the unit that includes the hardware to establish a connection across the radio interface.

2
References

The following documents contain provisions that, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 23.401: "3GPP System Architecture Evolution; GPRS enhancements for E-UTRAN access".
[3]
3GPP TS 24.007: "Mobile radio interface signalling layer 3; General aspects".

[4]
3GPP TR 24.801: "3GPP System Architecture Evolution; CT WG1 Aspects".

[5]
3GPP TS 27.007: "AT command set for User Equipment (UE)".

[6]
3GPP TS 31.101: "UICC-Terminal Interface; Physical and Logical Characteristics".

[7]
3GPP TS 34.109: “Terminal logical test interface; Special conformance testing functions”.
[8]
3GPP TS 36.133: "Requirements for support of Radio Resource Management".

[9]
3GPP TS 36.211: "Physical Channels and Modulation".

[10]
3GPP TS 36.212: "Multiplexing and Channel Coding".

[11]
3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".

[12]
3GPP TS 36.302: "Services provided by the physical layer for E-UTRA".
[13]
3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (EUTRA) User Equipment (UE) Procedures in idle mode ".
[14]
3GPP TS 36.306: "Evolved Universal Terrestrial Radio Access (EUTRA) User Equipment (UE) Radio Access capabilities ".
[15]
3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (EUTRA) Medium Access Control (MAC) protocol specification".

[16]
3GPP TS 36.322: "Evolved Universal Terrestrial Radio Access (EUTRA) Radio Link Control (RLC) protocol specification".
[17]
3GPP TS 36.323: "Evolved Universal Terrestrial Radio Access (EUTRA) Packet Data Convergence Protocol (PDCP) specification".

[18]
3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (EUTRA) Radio Resource Control (RRC) Protocol Specification".

[19]
3GPP TS 36.508: "Common Test Environments for User Equipment (UE); Conformance Testing".
[20]
3GPP TS 36.521-1: " Evolved Universal Terrestrial Radio Access (EUTRA) and Evolved Universal Terrestrial Radio Access (EUTRAN); User Equipment (UE) conformance specification Radio transmission and reception; Part 1: Protocol conformance specification".
[21]
3GPP TS 36.521-2: "Evolved Universal Terrestrial Radio Access (EUTRA) and Evolved Universal Terrestrial Radio Access (EUTRAN); User Equipment (UE) conformance specification; Radio transmission and reception; Part 2: Implementation Conformance Statement (ICS)".

[22]
3GPP TS 36. 523-1: " Evolved Universal Terrestrial Radio Access (EUTRA) and Evolved Universal Terrestrial Radio Access (EUTRAN); User Equipment (UE) conformance specification; Part 1: Protocol conformance specification".
[23]
3GPP TS 36.523-2: "Evolved Universal Terrestrial Radio Access (EUTRA) and Evolved Universal Terrestrial Radio Access (EUTRAN); User Equipment (UE) conformance specification; Part 2: Implementation Conformance Statement (ICS) proforma specification".

[24]
3GPP TS 36.523-3: " Evolved Universal Terrestrial Radio Access (EUTRA) and Evolved Universal Terrestrial Radio Access (EUTRAN); User Equipment (UE) conformance specification; Part 3: Abstract Test Suites (ATS)".
[25]
3GPP TS 44.014: "Individual equipment type requirements and interworking; Special conformance testing functions".

[26]
3GPP TS 51.010-1: "Mobile Station (MS) conformance specification; Part 1: Conformance specification".

[27]
ISO/IEC 9646 (all parts): "Information technology - Open Systems Interconnection - Conformance testing methodology and framework".
3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] apply, unless specified below:

UE (User Equipment): user equipment that is under test.

SS (System Simulator): test system (or equipment) that drives the test process between UE, like ENB (Evolved Node B) simulator.

User: test user, who handles the test and measurement process via the logical test interface.

Logical Test Interface: interface which provides the logical service to interwork and to communicate between UE and System Simulator during the test of a UE.

TC (Test Control): UE protocol entity used by the SS to control the UE specific testing functions.
3.2
Symbols
For the purpose of the present document, the following sysmbols apply:

<symbol>

<Explanation>

3.3
Abbreviations

Abbreviations used in the present document are listed in TR 21.905 [1].

For the purposes of the present document, the following abbreviations apply:

E-UTRA
Evolved UMTS Terrestrial Radio Access

E-UTRAN
Evolved UMTS Terrestrial Radio Access Network

ENB
Evolved Node B

EPS
Evolved Packet System

FDD
Frequency Devision Duplex

FFS
For Further Study

LB
Loop Back

RAB
Radio Access Bearer

RB
Radio Bearer

RMC
Reference Measurement Channel

SAPI
Service Access Point Indicator

SS
System Simulator

TC
Test Control
UE
User Equipment
UICC
UMTS Integrated Circuit Card
USIM
Universal Subscriber Identity Module
4
UE conformance test functions

4.1
General description

The SS performs activation and deactivation of the conformance test functions in the UE by sending standard NAS Layer 3 messages. 
A specific protocol discriminator value had been defined in TS 24.007 [3], subclause 11.2.3.1.1 for the UE test command messages. Figure 4.1.1 illustrates the Layer 3 protocol entity Test Control (TC) where the UE test command messages terminate.

NOTE:
The protocol discriminator value used for the TC messages is the same as used in GSM for the MS specific testing functions, see TS 44.014 [25].
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Figure 4.1.1: TC protocol termination (TC =Test Control)

Apart from sending the appropriate deactivation command to the UE the functions shall be deactivated by switching off the UE.

The following UE conformance testing functions can be activated (and deactivated):

-
UE test loop function;

-
UE radio bearer test mode;

-
Electrical Man Machine Interface (EMMI).

In addition to the conformance testing functions listed above there is a set of reference measurement channels that a UE need to support to enable RF conformance testing. The reference measurement channels are defined in TS 36.521 [20], Annex C.

Example of reference measurement channels (RMC) essential to all UEs supporting FDD or TDD mode are:

-
UL xxx kbps RMC (Reference Measurement Channel);

-
DL xxx kbps RMC.
Example of reference measurement channels associated with UE service capabilities for FDD (DL and UL) and TDD (DL only) are:

-
DL xxx kbps RMC;

-
UL xxx kbps RMC.
4.2
UE radio bearer test mode

The UE radio bearer test mode is specified in subclause 5.2.

The following TC procedures are used to control the UE radio bearer test mode:

-
Activate UE radio bearer test mode;

-
Deactivate UE radio bearer test mode.

4.3
UE test loop

The UE test loop function is specified in subclause 5.3.

The following TC procedures are used to control the UE test loop function:

-
Close UE test loop;

-
Open UE test loop.
A prerequisite for the UE test loop function is that the UE radio bearer test mode is active.
4.4
EMMI

The EMMI is specified in clause 7.

No specific TC procedures are associated with EMMI.

5
Test Control (TC) protocol procedures and test loop operation

5.1
General description

The UE test loop function provides access to isolated functions of the UE via the radio interface without introducing new physical interfaces just for the reason of conformance testing.

NOTE:
It should be emphasised that the UE test loop function only describes the functional behaviour of the UE with respect to its external interfaces; physical implementation of the UE test loop function is completely left open to the manufacturer.

The UE test loop function is activated by transmitting the appropriate Test Control (TC) message to the UE, see clause 6.

The UE test loop function can be operated in three different loopback modes:

-
UE test loop mode 1;

-
UE test loop mode 2;

-
UE test loop mode 3.

5.2
UE radio bearer test mode procedures

5.3
UE test loop procedures

5.4
UE Positioning test mode procedures
6
Message definitions and contents

7
Electrical Man Machine Interface (EMMI)

The EMMI is used for automation of conformance testing. The commands used on the EMMI by the System Simulator, shall be limited to the AT commands specified in TS 27.007 [5]. The EMMI and its use for automation of signalling testing are illustrated in figure 7.1 as an example.

At the System Simulator side, a logical EMMI using AT commands shall interface with the TTCN test cases. A physical EMMI interface may be a standard RS232 interface towards the UE. Other interfaces shall not be precluded.

At the UE side the physical interface may be of various types, and an adapter may be provided by the UE manufacturer for converting the AT commands between the System Simulator interface into the UE manufacturer specific interface and format.

The use of EMMI is optional for the UE.
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Figure 7.1: An example of EMMI and its use for automation of signalling testing

8
UICC/ME test interface

8.1
General description

A special interface is required in order to perform the tests of the UICC/ME interface.

8.2
Formal aspects

It shall be possible to connect the UICC/USIM simulator to the ME. If an adapter is to be used, the manufacturer of the ME shall provide it.

When using the UICC/USIM simulator, the ME does not necessarily conform to all RF requirements.

When the UICC/USIM simulator is connected the ME shall be able to correctly send and receive on a DTCH and associated channels under ideal radio conditions.

8.3
Hardware and logical aspects of the interface

The signals on this interface are specified in TS 31.101 [6].

8.4
Mechanical characteristics of the interface

The mechanical interface is specified in TS 31.101 [6].
9
Variables and constants
Annex A (informative):
UE test loop use scenarios

Annex B (informative):
Change history

	Change history

	Date
	TSG #
	TSG Doc.
	CR
	Rev
	Subject/Comment
	Old
	New

	01/2008
	
	-
	-
	
	First draft
	-
	0.0.1

	
	
	
	
	
	
	
	





_1262018969.doc


TC







NAS







TC







NAS







RLC







RRC







MAC







RLC







RRC







MAC







SS







PHY







PHY







UE












_1043138178.vsd
System Simulator�

UE�

�

TTCN Test Case�

 EMMI PCO
Logical Interface�

EMMI Component�

 Hardware Driver�

Physical EMMI Interface�

Manufacturer specific adapter�

RS232�


