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<Start of Modified Sections>
4
UE special conformance test functions
The SS performs activation and deactivation of the conformance test functions in the UE by sending Security Protected NAS Layer 3 messages. Apart from sending the appropriate deactivation command to the UE the functions shall be deactivated by:


switching off the UE; or 


by removing the USIM.

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

-
UE test loop function;
-
UE beamlock function;
-
Electrical Man Machine Interface (EMMI).

The following Test Control (TC) procedures are used to control the UE test loop function:

-
Close UE test loop;

-
Open UE test loop.

No specific TC procedures are associated with EMMI.

5
Test Control protocol procedures and test loop operation
5.1
General

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 1:
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 TC message to the UE, see clause 6.

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

-
UE test loop mode A (FFS);

-
UE test loop mode B (FFS);
-
FFS
UE test loop mode A provides loopback of [FFS]

UE test loop mode B provides loopback of [FFS]

Support of ACTIVATE BEAMLOCK, ACTIVATE BEAMLOCK COMPLETE, DEACTIVATE BEAMLOCK and DEACTIVATE BEAMLOCK COMPLETE is mandatory for all NR UEs operating in frequency range 2 (FR2)
FFS

Figure 5.1-1 shows a functional block diagram of UE test loop function for TC entity and UE test loop mode A. The loopback functionality is specified in sub clause 5.4.3.1.
Figure to be included FFS

Figure 5.1-1: Model for Test Control and UE Test Loop Mode A on UE side for 5GS architecture option XYZ
Figure 5.1-2 shows a functional block diagram of UE test loop function for TC entity and UE test loop mode B. The loopback functionality is specified in sub clause 5.4.3.2.
Figure to be included FFS

Figure 5.1-2: Model for Test Control and UE Test Loop Mode B on UE side for 5GS architecture option XYZ
FFS
5.2
Security protection of test control messages
FFS
5.3
UE test mode procedures
5.3.1
General

The UE test mode procedures are intended for setting the UE into a test mode where the SS can set up data radio bearers (UE test loop mode A) or EPS bearers (UE test loop mode B) or  ... FFS
5.3.2
Activate UE test mode
5.3.2.1
General
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Figure 5.3.2-1: Activate UE test mode procedure
The SS uses the activate UE test mode procedure to get the UE into a test mode where the SS can set up one or more sets of resources... FFS

5.3.2.2
Initiation

The SS can activate the UE test mode when UE is in 5GS connected state. FFS

5.3.2.3
Reception of ACTIVATE TEST MODE message by UE

Upon receiving the ACTIVATE TEST MODE message the UE shall:

1>
if the UE test loop mode parameter in the ACTIVATE TEST MODE message is different from UE test loop mode XYZ

FFS
5.3.3
Deactivate UE test mode
5.3.3.1
General
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Figure 5.3.3-1: Deactivate UE test mode procedure
5.3.3.2
Initiation
FFS
5.3.3.3
Reception of DEACTIVATE TEST MODE message by UE

FFS

5.4
UE test loop procedures

5.4.1
General

The UE test loop function is intended for:

-
FFS

5.4.2
Close UE test loop
5.4.2.1
General
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Figure 5.4.2-1: Close UE test loop procedure
The SS uses the close UE test loop procedure to start the UE Test Loop function in the UE while in 5GS XYZ mode (FFS).

A prerequisite for UE test loop mode A is that FFS.

A prerequisite for UE test loop mode B is that FFS.

FFS

5.4.2.2
Test loop modes buffer sizes

5.4.2.2.1
Test loop modes XYZ

FFS

5.4.2.3
Initiation

The SS can request the UE to close a test loop in mode A if ...

The SS can request the UE to close a test loop in mode B if ...

FFS.

5.4.2.4
Reception of CLOSE UE TEST LOOP message by the UE

Upon receiving the CLOSE UE TEST LOOP message the UE shall:

1>
if UE test loop mode XYZ has been selected; 

FFS
5.4.3
UE test loop mode operation
5.4.3.1
UE test loop mode A operation

FFS

5.4.3.2
UE test loop mode B operation

FFS
5.4.3.3
UE test loop mode XYZ operation

FFS
5.4.4
Open UE test loop
5.4.4.1
General

The SS uses the procedure open UE test loop to deactivate the UE test loop function in the UE.
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Figure 5.4.4-1: Open UE test loop procedure
5.4.4.2
Initiation

The SS requests the UE to open all closed test loops by transmitting an OPEN UE TEST LOOP message.

5.4.4.3
Reception of OPEN UE TEST LOOP message by the UE

When UE receives the OPEN UE TEST LOOP message then the UE shall:

1>
If no test loops are closed:

2>
the UE behaviour is unspecified;

1>
else if one or more test loops are closed:

2>
open all test loops;

5.x
UE Beamlock test mode activation/deactivation procedures
5.x.1
Activate Beamlock
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Figure 5.x.1-1: UE Beamlock test mode activation procedure
5.x.1.1
General

The SS uses the UE Beamlock test mode activation procedure to command the UE to lock the beamonce it has formed a beam towards the base station direction following the cell identification procedure in preparation for subsequent test procedures. The beamlock activation procedure applies to UE transmitter and UE receiver beams simultaneously
5.x.1.2
Initiation

The SS requests the UE to activatebeamlock by transmitting a ACTIVATE BEAMLOCK message.

5.x.1.3
Reception of ACTIVATE BEAMLOCK message by UE

When UE, operating in frequency range 2 (FR2), receives ACTIVATE BEAMLOCK message then the UE shall:
1>
if the UE is in RRC_CONNECTED state:

2>
lock the beam towards the base station and transmit ACTIVATE BEAMLOCK COMPLETE message;

 1>
if the UE is in RRC_INACTIVE state:

2>
ignore the message;

5.x.1.4
Release of antenna beamlock by UE

UE shall release the beamlock: 

1> upon moving out of RRC_CONNECTED state

5.x.2
Deactivate Beamlock
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Figure 5.x.2-1: UE Beamlock test mode deactivation procedure
5.x.2.1
General

The SS uses the UE Beamlock test mode deactivation procedure to command the UE to re-tracking the beam towards the base station direction. The SS should initiate the beamlock deactivation procedure whenever exiting the RRC CONNECTED state or whenever a handover is to be initiated. The beamlock deactivation procedure applies to UE transmitter and UE receiver beams simultaneously.
5.x.2.2
Initiation

The SS requests the UE to deactivate beamlock by transmitting a DEACTIVATE BEAMLOCK message.

5.x.2.3
Reception of DEACTIVATE BEAMLOCK message by UE

When UE, operating in frequency range 2 (FR2), receives DEACTIVATE BEAMLOCK message then the UE shall:
1>
if the UE is in RRC_CONNECTED state:

2>
unlock the beam towards the base station and transmit ACTIVATE BEAMLOCK COMPLETE message;

 1>
if the UE is in RRC_INACTIVE state:

2>
ignore the message;

6
Message definitions and contents

6.1
General

In this clause, only TC protocol messages are described. TC messages are intended to be sent using FFS.
Editor's Note:
Depending on the approach chosen some of the message contents may be changed - in the section 6 subclauses which follow, these are provided only for reference. An example for this is the IE Message type for which


E-UTRA, UTRA and GSM/GPRS test control messages use the same protocol discriminator value ("1111"). Following message type value series are reserved for GSM/GPRS testing commands as specified by TS 44.014 [33]: 0000xxxx, 0001xxxx and 0010xxxx where x represent 0 or 1. Following message type value series are reserved for UTRA testing commands as specified by TS 34.109 [11]: 0100xxxx where x represent 0 or 1. For E-UTRA and NB-IoT test commands the message type value series 1000xxxx and 1001xxxx are reserved, where the message type values 10010000, 10010001, 10010010 and 10010011 are reserved for possible future use by the antenna test function defined in TR 36.978 for use by the two-stage MIMO OTA test method. Should MIMO OTA conformance tests be defined in the future which are applicable to the two-stage method then the message definitions in TR 36.978 may be moved to this specification.

6.2
CLOSE UE TEST LOOP

FFS

This message is only sent in the direction SS to UE.

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	
	M
	V
	½

	Skip indicator
	
	M
	V
	½

	Message type
	
	M
	V
	1

	UE test loop mode
	
	M
	V
	1

	UE test loop mode A LB setup
	
	CV-ModeA
	LV
	1-25

	UE test loop mode B LB setup
	
	CV-ModeB
	V
	1


	Condition
	Explanation

	CV-ModeA
	This IE is mandatory present if the IE "UE test loop mode" is set to UE test loop Mode A. Else it shall be absent.

	CV-ModeB
	This IE is mandatory present if the IE "UE test loop mode" is set to UE test loop Mode B. Else it shall be absent.

	FFS
	


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	
	
	
	
	
	
	
	
	octet 1


where UE test loop mode is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	0
	0
	0
	0
	X4
	X3
	X2
	X1
	octet 1


X4=0 and X3=0 and X2=0 and X1=0 then UE test loop mode A is selected.

X4=0 and X3=0 and X2=0 and X1=1 then UE test loop mode B is selected.

X4=0 and X3=0 and X2=1 and X1=0 then UE test loop mode XYZ is selected. 

FFS

6.3
CLOSE UE TEST LOOP COMPLETE

FFS

This message is only sent in the direction UE to SS.

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	
	M
	V
	1/2

	Skip indicator
	
	M
	V
	1/2

	Message type
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	
	
	
	
	
	
	
	
	octet 1


6.4
OPEN UE TEST LOOP

FFS

This message is only sent in the direction SS to UE.

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	
	M
	V
	½

	Skip indicator
	
	M
	V
	½

	Message type
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	
	
	
	
	
	
	
	
	octet 1


6.5
OPEN UE TEST LOOP COMPLETE

FFS

This message is only sent in the direction UE to SS.

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	
	M
	V
	1/2

	Skip indicator
	
	M
	V
	1/2

	Message type
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	
	
	
	
	
	
	
	
	octet 1


6.6
ACTIVATE TEST MODE

FFS

This message is only sent in the direction SS to UE.

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	
	M
	V
	½

	Skip indicator
	
	M
	V
	½

	Message type
	
	M
	V
	1

	UE test loop mode
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	
	
	
	
	
	
	
	
	octet 1


And where UE test loop mode is specified in clause 6.2.

NOTE:
No specific UE action is currently specified upon reception of the "UE test loop mode" IE.

6.7
ACTIVATE TEST MODE COMPLETE

FFS

This message is only sent in the direction UE to SS.

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	
	M
	V
	½

	Skip indicator
	
	M
	V
	½

	Message type
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	
	
	
	
	
	
	
	
	octet 1


6.8
DEACTIVATE TEST MODE

FFS

This message is only sent in the direction SS to UE.

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	
	M
	V
	½

	Skip indicator
	
	M
	V
	½

	Message type
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	
	
	
	
	
	
	
	
	octet 1


6.9
DEACTIVATE TEST MODE COMPLETE

FFS

This message is only sent in the direction UE to SS.

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	
	M
	V
	½

	Skip indicator
	
	M
	V
	½

	Message type
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	
	
	
	
	
	
	
	
	octet 1


6.y1
ACTIVATE BEAMLOCK
FFS

This message is only sent in the direction SS to UE.

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	
	M
	V
	½

	Skip indicator
	
	M
	V
	½

	Message type
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	
	
	
	
	
	
	
	
	octet 1


6.y2
ACTIVATE BEAMLOCK COMPLETE

FFS

This message is only sent in the direction UE to SS.

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	
	M
	V
	½

	Skip indicator
	
	M
	V
	½

	Message type
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	
	
	
	
	
	
	
	
	octet 1


FFS
6.y3
DEACTIVATE BEAMLOCK
FFS

This message is only sent in the direction SS to UE.

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	
	M
	V
	½

	Skip indicator
	
	M
	V
	½

	Message type
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	
	
	
	
	
	
	
	
	octet 1


6.y4
DEACTIVATE BEAMLOCK COMPLETE

FFS

This message is only sent in the direction UE to SS.

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	
	M
	V
	½

	Skip indicator
	
	M
	V
	½

	Message type
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	
	
	
	
	
	
	
	
	octet 1


<End of Modified Sections>
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