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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.

Introduction

This clause is optional. If it exists, it is always the second unnumbered clause.

1
Scope

The present document defines the test environment for the 5G System. 

This specification covers all aspects, including NG-RAN, 5GC and interworking between 5GS and EPS used for conformance tests of User Equipment (UE).
2
References

The following documents contain provisions which, 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 36.508: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification".
[3]
3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRAN); Overall description; Stage 2".
[4]
3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC) protocol specification".
[5]
3GPP TS 38.300: "NR; Overall description; Stage 2".
[6]
3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification".
3
Definitions, symbols and abbreviations
Delete from the above heading those words which are not applicable.

Clause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

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

Symbol format (EW)

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
Common test environments
4.1
 Environmental conditions
The requirements in this clause apply to all types of UE(s).

4.2
Common requirements of test equipment
Mobile conformance testing can be categorized into 3 distinct areas:

-
RF Conformance Testing consisting of:

-
Transmission and Reception Conformance Testing.
-
Performance Conformance Testing.
-
RRM Conformance Testing.
-
Signalling Conformance Testing.

The test equipment required for each category of testing may or not be different, depending on the supplier of the test equipment. However, there will be some generic requirements of the test equipment that are essential for all three categories of test, and these are specified in this clause.
In addition, there will be requirements to test operation in multi-system configurations other than E-UTRA and NR dual connectivity (EN-DC). However, these would not form a common test equipment requirement for the three test areas and are not considered in the present document.]

4.2.1
General functional requirements

NOTE:
This clause has been written such that it does not constrain the implementation of different architectures and designs of test equipment.

All test equipment used to perform conformance testing for frequency range 1 on a UE shall provide the following minimum functionality:

-
Conducted test method 

All test equipment used to perform conformance testing for frequency range 2 on a UE shall provide the following minimum functionality:

-
OTA test method 

All test equipment used to perform conformance testing on a UE shall provide a platform suitable for testing UE's that are either:

-
non-standalone(NSA) mode; or

-
standalone(SA) mode.

All test equipment used to perform conformance testing on a UE shall provide a platform suitable for testing UE's that are either of following duplex mode for NR and E-UTRA (NSA only) respectively.

a)
FDD Mode; or

b)
TDD Mode; or

c)
both FDD/TDD Modes. 

All test equipment shall provide the following minimum functionality.
-
The capability of emulating a single NR cell and a single E-UTRA (for NSA mode only) cell with the appropriate channels to allow the UE to register on the cell.

-
The capability to allow the UE to set up an RRC connection with the system simulator, and to maintain the connection for the duration of the test.
-
The capability (for the specific test):

-
to select and support an appropriate radio bearer for the downlink;

-
to set up and support the appropriate radio bearer for the uplink;
4.2.2
Minimum functional requirements

4.2.2.1
Supported Cell Configuration

The System Simulator shall provide the capability to simulate a minimum number of cells whose number and capabilities are governed by the test cases that need to be performed (test cases are defined in 3GPP TS 38.523-1 [x](Signalling), 3GPP TS 38.521-1, 38.521-2, 38.521-3 [x] (TRx) and 38.521-4[x] (Performance) and 3GPP TS 38.533 [x] (RRM). 
To perform test cases requiring multiple cell(s), the system simulator shall provide multiple cells offering the capabilities as required by the test case.
The type and number of channels (especially physical channels) constitute an important set of capabilities for a cell. The following clauses list possible channels that may be supported by the SS. Each channel type, however, and the minimum number of channels needed are only mandatory if specific test cases require them.

The mapping between Logical and Transport channels is as described in 3GPP TS 38.321 [x]. Similarly, the mapping between Transport channels and Physical channels is as described in 3GPP TS 38.211, TS 38.302 and TS 38.212. The reference measurement channels (mapping between Transport channels and Physical channels for PDSCH/PDCCH) are defined in 3GPP TS 38.521-1[x] annex A 

4.2.2.1.1
Supported Channels for an E-UTRA cell(NSA mode only)

Requirement for supported channels for E-UTRA cell is described in TS 36.508[x].

4.2.2.1.2
Supported Channels for a NR cell

4.2.2.1.1.1
Logical channels

	Logical channel
	Minimum number
	Comments

	BCCH
	FFS
	

	CCCH
	FFS
	

	DCCH
	FFS
	

	PCCH
	FFS
	

	DTCH
	FFS
	


4.2.2.1.1.2
Transport channels

	Transport channel
	Minimum number
	Comments

	BCH
	FFS
	

	PCH
	FFS
	

	RACH
	FFS
	

	DL-SCH
	FFS
	

	UL-SCH
	FFS
	


4.2.2.1.1.3
Physical channels

	Physical channel
	Minimum number
	Comments

	PBCH
	FFS
	Physical Broadcast Channel

	PDCCH
	FFS
	The physical downlink control channel carries scheduling assignments and other control information.

	PDSCH
	FFS
	Physical Downlink Shared Channel

	PUCCH
	FFS
	The physical uplink control channel carries uplink control information

	PUSCH
	FFS
	Physical Uplink Shared Channel

	PRACH
	FFS
	Physical Random Access Channel


4.2.2.1.1.4
Physical signals

TBD

4.3
Reference test conditions
4.3.1
Test frequencies
4.3.2
Radio conditions
4.3.3
Physical channel allocations
4.3.4
Signal levels
4.3.5
Standard test signals
4.3.6
Physical layer parameters
4.4
Reference system configurations
4.5
Generic procedures
4.5.1
General

The generic procedures are used by test cases to get UE under test into RRC_IDLE, RRC_INACTIVE or RRC_CONNECTED state.

A test case controls the SS by specifying the required RRC state and a set of generic procedure parameters applicable for the intended testing.

The generic procedure parameters are specified in Table 4.5.1-1. 

Table 4.5.1-1 Generic procedure parameters
	Parameter
	Values
	Description
	Parameter condition



	Connectivity
	E-UTRA-5GC
	E-UTRA connected to 5GC
	Mandatory

	
	E-UTRA-EPC
	E-UTRA connected to EPC
	

	
	NR
	NR Radio Access
	

	
	EN-DC
	E-UTRA-NR Dual Connectivity
	

	
	NGEN-DC
	NG-RAN E-UTRA-NR Dual Connectivity
	

	
	NE-DC
	NR-E-UTRA Dual Connectivity
	

	DC bearer


	MCG and SCG
	MCG and SCG
	Optional

Mandatory when Connectivity is set to EN-DC, NGEN-DC or NE-DC.

	
	MCG and MCG split
	MCG and MCG split
	

	
	MCG and SCG split
	MCG and SCG split
	

	Test Loop
	On
	UE test mode active.

The UE test loop mode to be used is selected in test cases by specifying one of the UE test loop mode conditions as specified in TS 36.508 sub-clause 4.7A for [E-UTRA only]and EN-DC connectivity cases and in TS 38.508-1 sub-clause [FFS] for the other connectivity cases. If no UE test loop mode condition is selected in a test case then will UE test loop mode A be configured.
	Optional

	[FFS]
	
	[Additional generic procedure parameters to be added as needed]
	


Editor’s Note: FFS how the E-UTRA connectivity should be captured. Alignment with e.g. the ongoing updates in TS 36.300 [3] and TS 38.300 [5] are expected.   
4.5.2
RRC_IDLE
4.5.2.1
Initiation

FFS 
The SS shall:
1>
if connectivity is EN-DC
2>
use 1 [E-UTRA] cell and 1 [NR] cell, default parameters;

2>
perform according to the table 4.5.2.2-1: E-UTRA RRC_IDLE;

4.5.2.2
Procedures

Table 4.5.2.2-1: E-UTRA RRC_IDLE

	St
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1-9
	Same as TS 36.508 [nn] table 4.5.2.3-1, steps 1-9a2.
	-
	-

	-
	EXCEPTION: Steps 10a1 to 10a2 describe the SS sequence depending on procedure parameters.
	-
	-

	10a1-10a2
	IF test loop is present, same as TS 36.508 [2] table 4.5.2A.3-1, steps 10-11.

The ACTIVATE TEST MODE is using the associated condition for the test loop.
	-
	-

	-
	EXCEPTION: Steps 11 to 19 describe the SS sequence depending on procedure parameters.
	-
	-

	11-19
	IF test loop is present, same as TS 36.508 [2] table 4.5.2A.3-1, steps 12-20b1.
	-
	-

	11-19
	ELSE, same as TS 36.508 [2] table 4.5.2.3-1, steps 10-18b1.
	-
	-


4.5.2.3
Specific message contents

All specific message contents shall be FFS

4.5.3
RRC_INACTIVE

4.5.3.1
Initiation

FFS

4.5.4
RRC_CONNECTED

4.5.4.1
Initiation

FFS

The SS shall:

1>
perform according to 4.5.2 RRC_IDLE;

1>
if connectivity is EN-DC:

2>
use 1 [E-UTRA] cell and 1 [NR] cell, default parameters;

2> perform according to the table 4.5.4.2-1: E-UTRA RRC_CONNECTED;

4.5.4.2
Procedures

Table 4.5.4.2-1: E-UTRA RRC_CONNECTED

	St
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1-6
	Same as TS 36.508 [2] table 4.5.3.3-1, steps 2-7.
	-
	-

	7
	Same as TS 36.508 [2] table 4.5.3.3-1, step 8.

The RRCConnectionReconfiguration is using condition SRB2-DRB(2,0) and also the associated condition for DC bearer MCG and SCG, MCG and MCG split or MCG and SCG split.
	<--
	RRC: RRCConnectionReconfiguration

NAS: 

ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST



	8-9
	Same as TS 36.508 [nn] table 4.5.3.3-1, steps 9-10a1.
	-
	-

	-
	EXCEPTION: Steps 10a1 to 10a2 describe the SS sequence depending on procedure parameters.
	-
	-

	10a1-10a2
	IF test loop is present, same as TS 36.508 [nn] table 4.5.4.3-1, steps 1-2.

The CLOSE UE TEST LOOP is using the associated condition for the test loop. 
	-
	-


4.5.4.3
Specific message contents

All specific message contents shall be FFS

4.6
Default NG-RAN RRC message and information elements contents

4.6.1
Contents of RRC messages
Editor’s Note: Details are FFS. This input is based on TS 38.331[6] v0.1.0 work in progress.   
–
RRCReconfiguration

Table [4.6.1-1]: RRCReconfiguration
	Derivation Path: 38.331 clause 6.2.2

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	FFS 
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcReconfiguration ::= SEQUENCE {
	FFS
	
	

	        radioBearerConfig
	FFS
	
	

	        masterCellGroupConfig
	FFS
	
	

	        secondaryCellGroupToAddModList
	FFS
	
	

	        secondaryCellGroupToReleaseList
	FFS
	
	

	        measConfig
	FFS
	
	

	        dedicatedNAS-MessageList
	Not present
	
	

	        otherConfig
	Not present
	
	

	        fullConfig
	Not present
	
	

	        lateNonCriticalExtension
	Not present
	
	

	        nonCriticalExtension
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


	Condition
	Explanation

	EN-DC_MCG_and_SCG
	E-UTRA-NR Dual Connectivity with MCG and SCG.

	EN-DC_MCG_and_MCG_split
	E-UTRA-NR Dual Connectivity with MCG and MCG split. FFS if anything is needed in this table.

	EN-DC_MCG_and_SCG_split
	E-UTRA-NR Dual Connectivity with MCG and SCG split.


4.6.2
System information blocks
FFS 

4.6.3
Radio resource control information elements 

FFS 

4.6.4
UE capability information elements

FFS 

4.6.5
Other information elements

FFS 

4.7
Default 5GC NAS message and information elements contents

5
Test environments for RF test
5.1
Requirements of test equipment
5.1.1
Requirements for transmission and reception tests

5.1.1.1
Requirements common for conducted and OTA tests

Editor’s Note : This subclause is intended to describe the test equipment requirements which are specific to transmission and reception tests and common for conducted and OTA tests

5.1.1.2
Requirements for conducted tests

Editor’s Note : This subclause is intended to describe the test equipment requirements which are specific to conducted test environment for transmission and reception tests

5.1.1.3
Requirements for OTA tests

Editor’s Note : This subclause is intended to describe the test equipment requirements which are specific to OTA test environment for transmission and reception tests

5.1.2
Requirements for performance tests

5.1.2.1
Requirements common for conducted and OTA tests

Editor’s Note : This subclause is intended to describe the test equipment requirements which are specific to performance tests and common for conducted and OTA tests

5.1.2.2
Requirements for conducted test method
Editor’s Note : This subclause is intended to describe the test equipment requirements which are specific to conducted test environment for performance tests

5.1.2.3
Requirements for OTA test method

Editor’s Note : This subclause is intended to describe the test equipment requirements which are specific to OTA test environment for performance tests
6
Test environments for Signalling test
6.1
Requirements of test equipment
6.1.1
Requirements common for conducted and OTA tests

Editor’s Note : This subclause is intended to describe the test equipment requirements which are specific to signalling tests and common for conducted and OTA tests

6.1.2
Requirements for conducted test method
Editor’s Note : This subclause is intended to describe the test equipment requirements which are specific to conducted test environment for signalling tests

6.1.3
Requirements for OTA test method

Editor’s Note : This subclause is intended to describe the test equipment requirements which are specific to OTA test environment for signalling tests

7
Test environments for RRM tests
7.1
Requirements of test equipment
7.1.1
Requirements common for conducted and OTA tests

Editor’s Note : This subclause is intended to describe the test equipment requirements which are specific to RRM tests and common for conducted and OTA tests

7.1.2
Requirements for conducted test method

Editor’s Note : This subclause is intended to describe the test equipment requirements which are specific to conducted test environment for RRM tests

7.1.3
Requirements for OTA test method
Editor’s Note : This subclause is intended to describe the test equipment requirements which are specific to OTA test environment for RRM tests
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