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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:

Uni-directional Data Radio Bearer: Data radio bearer identified by a data radio bearer identifier capable to deliver data only in downlink or uplink

Bi-directional Data Radio Bearer: Data radio bearer identified by a data radio bearer identifier capable to deliver data in both downlink and uplink

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

SS (System Simulator): test system (or equipment) that drives the test process with UE, like eNB (evolved Node B) simulator

TC (Test Control): UE protocol entity used by the SS to control the UE specific testing functions

UE (User Equipment): user equipment as defined in [1] that is under test

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

UE uplink Rate control entity: The UE entity in a UE supporting Control Plane CIoT EPS optimization that is handling the UE uplink rate control of control plane messages carrying user data as specified in [36] TS 24.301 clause 6.3.8 (Serving PLMN rate control) and in [36] TS 24.301 clause 6.3.9 (APN rate control).
EMM SAP for control plane user data: The service access point to the EMM sublayer for control plane user data handling the UE uplink rate control entity for uplink transmissions of the User data container via ESM DATA TRANSPORT messages.
SMR SAP for control plane user data: The service access point to the SMR entity for uplink SMS user data handling for uplink transmissions of the RP User data element in Uplink NAS Transport messages. For details on SMR entity and SM-RP protocol see [39].
3.2
Abbreviations

For the purposes of the present document, the abbreviations specified in TR 21.905 [1] apply, with any additional abbreviations specified below:

ATF
Antenna Test Function

DRB
Data Radio Bearer

EMM
EPS Mobility Management
E-MBMS
Evolved Multimedia Broadcast Multicast Service

ENB
Evolved Node B

EPS Bearer
Evolved Packet System Bearer

ESM
EPS Session Management

LB
Loop Back

MAC
Media Access Control

MBMS
Multimedia Broadcast Multicast Service

MBS
Metropolitan Beacon System

MTC
Main Test Component

ProSe
Proximity-based Services

RAB
Radio Access Bearer

RMC
Reference Measurement Channel

ROHC
Robust Header Compression

SDF
Service Data Flow

SMR
Short Message Relay (entity)

SS
System Simulator

TC
Test Control

SC
Single-cell

PTM
point-to-multipoint

     V2X



Vehicle-to-Everything
<<Unchanged sections omitted>>
5.8
SC-PTM Packet Counter reporting procedure

5.8.1
Request SC-PTM Packet Counter value
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Figure 5.8.1-1: SC-PTM Packet Counter reporting procedure

5.8.1.1
General

The SS uses the SC-PTM Packet Counter reporting procedure to request reporting of current value of the state variable SCPTM_PACKET_COUNTER.

5.8.1.2
Initiation

The SS can activate the UE test mode when UE is in E-UTRA connected state.

NOTE:
Refer to TS 36.508 [28] subclause 4.5.1 for more details on UE states.
The SS requests the UE to report its current value of the state variable SCPTM_PACKET_COUNTER by transmitting an UE TEST LOOP MODE F SCPTM PACKET COUNTER REQUEST message.

5.8.1.3
Reception of UE TEST LOOP MODE F SCPTM PACKET COUNTER REQUEST by the UE

Upon receiving the UE TEST LOOP MODE F SCPTM PACKET COUNTER REQUEST message the UE shall:

1>
if TEST_LOOP_MODE_F_ACTIVE is TRUE:

2>
set the IE SCPTM Packet Counter Value in the UE TEST LOOP MODE F SCPTM PACKET COUNTER RESPONSE message to the value of the state variable SCPTM_PACKET_COUNTER;

2>
send the UE TEST LOOP MODE F SCPTM PACKET COUNTER RESPONSE message.

1> else:

2>
the UE behaviour is unspecified.
5.9 Antenna Test Function measurement procedure

This clause describes the ATF measurement procedure. An alternative client application procedure is defined in clause 9.1. The procedures described below are defined for a dual antenna single carrier system although it is the intention for this design to be easily extended for quad and octo antenna systems including carrier aggregation (CA) for when these capabilities come online in the future.

The use case for the measurements is that the conditions defined subclause 5.1 in TR 36.978 [40] would be established. Then, for any arbitrary orientation of the UE relative to the probe antenna, the test system can request a set of measurements. After receiving the results the UE can be repositioned and further sets of measurements requested until the required number of points on the sphere has been sampled. Typically a 2D cut of the UE will be measured at both horizontal and vertical polarizations. The complex antenna pattern can then be derived from the reported RSAP and RSARP values. This derivation includes calibration procedures not covered in the scope of this document.
Accuracy requirement for RSAP and RSARP are defined in clause 5.9.2
5.9.1
Request Antenna Information values
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Figure 5.9.1-1: Antenna Test Function measurement procedure

5.9.1.1
General

The SS uses the ATF measurement procedure to request reporting of the current values of RSAP and RSARP according to the requested carrier number. The response depends on the number of receivers NR supported by the UE for the requested carrier number.

5.9.1.2
Initiation

The SS can request antenna information when the UE is in E-UTRA connected state.

NOTE:
Refer to TS 36.508 [26] subclause 4.5.1 for more details on UE states.
The SS requests the UE to report its current antenna information values by sending an ANTENNA INFORMATION REQUEST message which specifies the desired carrier number (CN). The mapping from CN to carrier is given in subclause 6.17.
5.9.1.3
Reception of ANTENNA INFORMATION REQUEST by the UE

Upon receiving the ANTENNA INFORMATION REQUEST message the UE shall:

1>
perform an RSAP measurement on receiver Rx0 for the carrier number indicated in the ANTENNA INFORMATION REQUEST message

1>
if the number of supported receivers (NR) is >1 perform an RSAP measurement on receiver Rx1 for the carrier number indicated in the ANTENNA INFORMATION REQUEST message and perform an RSARP measurement using receivers Rx0 and Rx1

1>
if the number of supported receivers (NR) is >2 perform an RSAP measurement on receiver Rx2 for the carrier number indicated in the ANTENNA INFORMATION REQUEST message and perform an RSARP measurement using receivers Rx0 and Rx2

1>
if the number of supported receivers (NR) is >3 perform an RSAP measurement on receiver Rx3 for the carrier number indicated in the ANTENNA INFORMATION REQUEST message and perform an RSARP measurement using receivers Rx0 and Rx3

1>
if the number of supported receivers (NR) is >4 perform an RSAP measurement on receiver Rx4 for the carrier number indicated in the ANTENNA INFORMATION REQUEST message and perform an RSARP measurement using receivers Rx0 and Rx4

1>
if the number of supported receivers (NR) is >5 perform an RSAP measurement on receiver Rx5 for the carrier number indicated in the ANTENNA INFORMATION REQUEST message and perform an RSARP measurement using receivers Rx0 and Rx5

1>
if the number of supported receivers (NR) is >6 perform an RSAP measurement on receiver Rx6 for the carrier number indicated in the ANTENNA INFORMATION REQUEST message and perform an RSARP measurement using receivers Rx0 and Rx6

1>
if the number of supported receivers (NR) is >7 perform an RSAP measurement on receiver Rx7 for the carrier number indicated in the ANTENNA INFORMATION REQUEST message and perform an RSARP measurement using receivers Rx0 and Rx7

1>
report the used carrier number CN, the number of supported receivers NR, the Rx0 RSAP measurement result and the conditional RSAP and RSARP measurement results to the SS using the ANTENNA INFORMATION RESPONSE message
5.9.2 UE ATF requirements

This subclase defines the accuracy requirements for the RSAP and RSARP measurements.

It should be noted that the two-stage test method includes RSAP and RSARP validation and if necessary linearization of the results prior to calibration of the results against known radiated metrology standards, therefore the requirement for RSAP and RSARP is that they are monotonic over a given range and resolution. As a consequence their absolute accuracies are not relevant. However, due to the similarity with RSRP, in order to guide RSAP implementation, an upper bound limit on accuracy is defined for RSAP. Since RSAP is measured in much easier conditions than RSRP, the RSRP absolute requirement will not increase the demands on existing receiver designs.

5.9.2.1
RSAP

The requirements for RSAP accuracy are given in Table 5.9.2.1-1.

Table 5.9.2.1-1: Reference Signal Antenna Power requirements

	Parameter
	Value

	Absolute accuracy
	± 6 dB

	Range
	RSAP absolute accuracy and monotonicity to be maintained over the range -60 dBm to -80 dBm incident power measured at the orientation of the DUT’s maximum antenna gain.

	Monotonicity
	Monotonicity over a 1 dB interval. This is necessary to enable linearization of the UE RSAP response as part of the accuracy requirements for the derived complex antenna pattern.


5.9.2.2
RSARP

The requirements for RSARP accuracy are given in Table 5.9.2.1-2.

Table 5.9.2.1-2: Reference Signal Antenna Relative Phase requirements

	Parameter
	Value

	Range
	RSARP monotonicity to be maintained over the range -60 dBm to -80 dBm incident power measured at the orientation of the DUT’s maximum antenna gain.

	Monotonicity
	Monotonicity over a 5 degree interval. This is necessary to enable linearization of the UE RSARP response as part of the accuracy requirements for the derived complex antenna pattern.


6
Message definitions and contents

In this clause, only TC protocol messages are described. TC messages are intended to be sent using the DLInformationTransfer and ULInformationTransfer procedures, see TS 36.331 [25], sub clause 5.6.1 and 5.6.2.

For UE capable of V2X communication and in out-of-coverage state, TC messages are intended to be sent using AT Command, see TS 27.007[8], chapter 15.

NOTE 1:
A message received with skip indicator different from 0 will be ignored.

NOTE 2:
For general definition of Layer 3 message format see TS 24.007 [5], clause 11.

NOTE 3:
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.

6.1
CLOSE UE TEST LOOP

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

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	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

	UE test loop mode C setup
	
	CV-ModeC
	V
	3

	UE test loop mode D setup
	
	CV-ModeD
	LV-E
	3-803

	UE test loop mode E setup
	
	CV-ModeE
	LV
	2-18

	UE test loop mode F setup
	
	CV-ModeF
	V
	2

	UE test loop mode GH setup
	
	CV-ModeGH
	V
	2


	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.

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

	CV-ModeD
	This IE is mandatory present if the IE “UE test loop mode” is set to UE test loop Mode D. Else it shall be absent.

	CV-ModeE
	This IE is mandatory present if the IE “UE test loop mode” is set to UE test loop Mode E. Else it shall be absent.

	CV-ModeF
	This IE is mandatory present if the IE “UE test loop mode” is set to UE test loop Mode F. Else it shall be absent.

	CV-ModeGH
	This IE is mandatory present if the IE “UE test loop mode” is set to UE test loop Mode G or UE test loop mode H. Else it shall be absent.


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	0
	0
	0
	0
	0
	0
	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 C is selected. 

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

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

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

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

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

Other combinations of X1 and X2 and X3 and X4 are reserved for future versions of the protocol.

where UE test loop mode A LB setup is:

	
	8

7

6

5

4

3

2

1
	

	
	Length of UE test loop mode A LB setup list in bytes
	Octet 1

	
	LB setup list
	Octet 2

Octet N*3+1


N is the number of LB entities in the LB setup list and is less than or equal to MAX_ModeA_LB_entities.

where LB setup list is:

	
	8

7

6

5

4

3

2

1
	

	
	LB setup DRB IE#1
	Octet 2

Octet 3

Octet 4

	
	LB setup DRB IE#2
	Octet 5

Octet 6

Octet 7

	
	…
	

	
	LB setup DRB IE#N
	Octet N*3-1

Octet N*3

Octet N*3+1


where LB Setup DRB#k IE is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	Z15
	Z14
	Z13
	Z12
	Z11
	Z10
	Z9
	Z8
	octet 1

	Z7
	Z6
	Z5
	Z4
	Z3
	Z2
	Z1
	Z0
	octet 2

	Reserved
	Q4
	Q3
	Q2
	Q1
	Q0
	octet 3


Z15..Z0 = Uplink PDCP SDU size in bits 0.. 12160 (binary coded, Z15 is most significant bit and Z0 least significant bit). See Note 1.

Q4..Q0 = Data Radio Bearer identity number, 1..32 (binary coded value of ‘DRB-Identity’ -1, Q4 is most significant bit and Q0 least significant bit), where Data Radio Bearer identity identifies the radio bearer, see TS 36.331 [25].

NOTE 1:
The UL PDCP SDU size is limited to 12160 bits (1520 octets).

NOTE 2:
A "LB Setup DRB IE" is only needed for a DRB if UL PDCP SDU scaling is needed. If there is no "LB Setup DRB IE" associated with a DRB in the CLOSE UE TEST LOOP message then the same size of the PDCP SDU received in downlink is returned in uplink.

NOTE 3:
The UL PDCP SDU size shall be byte aligned (i.e. multiple of 8 bits) according to TS 36.323 [24] clause 6.2.1.

And where UE test loop mode B setup is:

	
	8
7
6
5
4
3
2
1
	

	
	IP PDU delay
	Octet 1


Where IP PDU delay is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	T7
	T6
	T5
	T4
	T3
	T2
	T1
	T0
	octet 1


T7..T0 = value of T_delay_modeB timer 0..255 seconds (binary coded, T7 is most significant bit and T0 least significant bit).

NOTE:
For E-UTRAN to CDMA2000 test cases, the SS should not sent any downlink U-plane data in E-UTRAN after sending a CLOSE UE TEST LOOP message with an IP PDU delay parameter set to value different from zero. In CDMA2000, the T_delay_modeB timer is not used to buffer downlink U-plane data, and at expiry of this timer, if there are buffered data received while in E-UTRAN, it is not specified what the UE will do with these data. See clause 7.3 for the definition of the T_delay_modeB timer.

And where UE test loop mode C setup is:

	
	8
7
6
5
4
3
2
1
	

	
	MTCH ID
	octet 1

octet 2

octet 3


Where MTCH ID is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	A7
	A6
	A5
	A4
	A3
	A2
	A1
	A0
	Octet 1

	Reserved
	M3
	M2
	M1
	M0
	octet 2

	Reserved
	L4
	L3
	L2
	L1
	L0
	octet 3


A7..A0 = MBSFN area identity 0.. 255 (binary coded, A7 is most significant bit and A0 least significant bit). See Note.

M3..M0 = MCH identity 0.. 14 (binary coded, M3 is most significant bit and M0 least significant bit). See Note.

L4..L0 = Logical channel identity 0..28 (binary coded, L4 is most significant bit and L0 least significant bit), See Note.

NOTE:
A MTCH is identified by the MCH in the pmch-InfoList-r9 (0..14) and the logicalChannelIdentity-r9 (0..28) in the mbms-SessionInfoList-r9 of the MCH. The pmch-Info-List-r9 is broadcasted on the MCCH in the MBSFNAreaConiguration message, see TS 36.331 [25] clause 5.8. The MBSFN area the UE is to monitor is checked against the mbsfn-AreaId-r9 of the cell, which is broadcasted in the SystemInformationBlockType13-r9 message, see TS 36.331 [25] clause 6.3.1.

And where UE test loop mode D setup is:

	
	8
7
6
5
4
3
2
1
	

	
	Length of UE test loop mode D setup contents in bytes
	Octet 1

Octet 2

	
	Discovery Announce or Monitor
	Octet 3

	
	Monitor list
	Octet 4

Octet N*2+3


where Discovery Announce or Monitor is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	Reserved
	D0
	octet 1


D0 = 0 is used to trigger the UE to continuously monitor the discovery messages on the PSDCH, and D0 = 1 is used to trigger the UE to continuously announce a discovery message on the PSDCH.

And where Monitor list is:

	
	8
7
6
5
4
3
2
1
	

	
	ProSe App Code (LSBs) #1 to monitor
	Octet 4

Octet 5

	
	ProSe App Code (LSBs) #2 to monitor
	Octet 6

Octet 7

	
	…
	

	
	ProSe App Code (LSBs) #N to monitor
	Octet N*2+2

Octet N*2+3


N = PROSE_DISCOVERY_MONITOR_N is the number of entities in the list of ProSe App Codes to individually monitor, and is less than or equal to MAX_ModeD_Monitor_Entities.

Where ProSe App Code (LSBs) #n to monitor is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	A7
	A6
	A5
	A4
	A3
	A2
	A1
	A0
	octet 1

	Reserved
	A8
	octet 2


A8…A0 = LSBs of the ProSe App Code 0..512 to monitor individually. The test system shall ensure that each entity in the list of ProSe App Code (LSBs A8…A0) to monitor is unique.

And where UE test loop mode E setup is:

	
	8
7
6
5
4
3
2
1
	

	
	Length of UE test loop mode E Monitor setup contents in bytes
	Octet 1

	
	Communication Transmit or Receive
	Octet 2

	
	Monitor list
	Octet 3

Octet N+2

or

Octet 3*N+2


where Communication Transmit or Receive is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	Reserved
	E1
	E0
	octet 1


E0 = 0 is used to trigger the UE to continuously monitor and receive ProSe Direct or V2X Communication message (on STCH and PSCCH), and E0 = 1 is used to trigger the UE to start continuous transmitting ProSe Direct or V2X Communication messages (on STCH).

E1 = 0 is used to indicate the UE is operating ProSe Direct Communication, and E1 = 1 is used to indicate the UE is operating V2X sidelink communication.

And where Monitor list is if E1 = 0:

	
	8
7
6
5
4
3
2
1
	

	
	Group Destination ID #1 to monitor for ProSe Direct Communication
	Octet 3

	
	Group Destination ID #2 to monitor for Prose Direct Communication
	Octet 4

	
	…
	

	
	Group Destination ID #N to monitor for ProSe Direction Communication
	Octet N+2


N = PROSE_COMMUNICATION_MONITOR_N is the number of entities in the list of Group Destination ID to individually monitor, and is less than or equal to MAX_ModeE_Monitor_Entities.

Where Group Destination ID #n to monitor is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	A7
	A6
	A5
	A4
	A3
	A2
	A1
	A0
	octet 1


A7…A0 = Group Destination ID 0..255 to monitor individually. The test system shall ensure that each entity in the list of Group Destination ID to monitor is unique.

And where Monitor list is if E1 = 1:

	
	8
7
6
5
4
3
2
1
	

	
	Destination Layer-2 ID #1 to monitor for V2X Communication
	Octet 3

Octet 4

Octet 5

	
	Destination Layer-2 ID #2 to monitor for V2X Communication
	Octet 6

Octet 7

Octet 8

	
	…
	

	
	Destination Layer-2 ID #N to monitor for V2X Communication
	Octet 3*N

Octet 3*N+1

Octet 3*N+2


N = PROSE_COMMUNICATION_MONITOR_N is the number of entities in the list of Destination Layer-2 ID to individually monitor, and is less than or equal to MAX_ModeE_Monitor_Entities.

Where Destination Layer-2 ID #n to monitor is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	A7
	A6
	A5
	A4
	A3
	A2
	A1
	A0
	octet 1

	A15
	A14
	A13
	A12
	A11
	A10
	A9
	A8
	octet 1

	A23
	A22
	A21
	A20
	A19
	A18
	A17
	A16
	octet 1


A23…A0 = Destination Layer-2 ID 0..16,777,215 to monitor individually. The test system shall ensure that each entity in the list of Destination Layer-2 ID to monitor is unique.

And where UE test loop mode F setup is:

	
	8
7
6
5
4
3
2
1
	

	
	SC-MTCH ID
	octet 1

octet 2


Where SC-MTCH ID is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	A7
	A6
	A5
	A4
	A3
	A2
	A1
	A0
	octet 1

	A15
	A14
	A13
	A12
	A11
	A10
	A9
	A8
	octet 2


A15..A0 = SC-PTM g-RNTI-r13 0..65535 (binary coded, A15 is most significant bit and A0 least significant bit). A SC-MTCH is identified by the g-RNTI-r13 (0..65535) in the sc-mtch-Infolist-r13. The sc-mtch-Infolist-r13 is broadcasted on SC-MCCH in the SCPTM-Configuration message, see TS 36.331 [25] clause 5.8a.
And where UE test loop mode GH setup is:

	
	8
7
6
5
4
3
2
1
	

	
	Operation mode and repetitions
	Octet 1

	
	Uplink data delay
	Octet 2


Where Operation mode and repetitions is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	M1
	R6
	R5
	R4
	R3
	R2
	R1
	R0
	octet 1


M1 = Uplink loopback operation mode. Value 0 means that data is returned in uplink at the EMM entity for UE test loop mode G or the SMR SAP for UE test loop mode H, Value 1 means that data is returned in uplink at the RLC AM-SAP of SRB1bis for NB-IoT UE or at the RLC AM-SAP of SRB2 for E-UTRA UE.

R6..R0 = Number of repetitions of received content of received user data in downlink in uplink. Range 0..127 repetitions (binary coded, R6 is most significant bit and R0 least significant bit). 0 means that no data is returned in uplink, 1 means that the same user data as received in downlink is returned in uplink, 2 means that the received content of user data in downlink is repeated up to maximum 127 times in uplink.

Where Uplink data delay is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	T7
	T6
	T5
	T4
	T3
	T2
	T1
	T0
	octet 1


T7..T0 = value of T_delay_modeGH timer 0..255 seconds (binary coded, T7 is most significant bit and T0 least significant bit).

6.2
CLOSE UE TEST LOOP COMPLETE

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

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	1/2

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	1/2

	Message type
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	0
	0
	0
	0
	0
	1
	octet 1


6.3
OPEN UE TEST LOOP

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

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	0
	0
	0
	0
	1
	0
	octet 1


6.4
OPEN UE TEST LOOP COMPLETE

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

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	1/2

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	1/2

	Message type
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	0
	0
	0
	0
	1
	1
	octet 1


6.5
ACTIVATE TEST MODE

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

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	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.

	1
	0
	0
	0
	0
	1
	0
	0
	octet 1


And where UE test loop mode is specified in clause 6.1.

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

6.6
ACTIVATE TEST MODE COMPLETE

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

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	0
	0
	0
	1
	0
	1
	octet 1


6.7
DEACTIVATE TEST MODE

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

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	0
	0
	0
	1
	1
	0
	octet 1


6.8
DEACTIVATE TEST MODE COMPLETE

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

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	0
	0
	0
	1
	1
	1
	octet 1


6.9
RESET UE POSITIONING STORED INFORMATION

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

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], subclause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], subclause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1

	UE Positioning Technology
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	0
	0
	1
	0
	0
	0
	octet 1


where UE Positioning Technology is a single octet IE:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	UE Positioning Technology
	octet 1


UE Positioning Technology value

Bits
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0
AGNSS

0 0 0 0 0 0 0 1
OTDOA

0 0 0 0 0 0 1 0
MBS

0 0 0 0 0 0 1 1
WLAN

0 0 0 0 0 1 0 0
Bluetooth

0 0 0 0 0 1 0 1
Sensor

All other cause values are reserved for future use.

6.10
UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST

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

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], subclause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], subclause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	0
	0
	1
	0
	0
	1
	octet 1


6.11
UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE

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

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], subclause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], subclause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1

	MBMS Packet Counter Value
	
	M
	V
	4


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	0
	0
	1
	0
	1
	0
	octet 1


And where MBMS Packet Counter Value is:

	C31
	C30
	C29
	C28
	C27
	C26
	C25
	C24
	octet 1

	C23
	C22
	C21
	C20
	C19
	C18
	C17
	C16
	octet 2

	C15
	C14
	C13
	C12
	C11
	C10
	C9
	C8
	octet 3

	C7
	C6
	C5
	C4
	C3
	C2
	C1
	C0
	octet 4


C31..C0 = MBMS packet counter value 0.. 4294967295 (binary coded, C31 is most significant bit and C0 least significant bit).
6.12
UPDATE UE LOCATION INFORMATION

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

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], subclause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], subclause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1

	ellipsoidPointWithAltitude
	TS 36.355 [37], subclause 6.4.1.
	M
	V
	8

	horizontalVelocity
	TS 36.355 [37], subclause 6.4.1.
	M
	V
	3

	gnss-TOD-msec
	TS 36.355 [37], subclause 6.5.2.6.
	M
	V
	3


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	0
	0
	1
	0
	1
	1
	octet 1


And where ellipsoidPointWithAltitude is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	L1
	DLA22
	DLA21
	DLA20
	DLA19
	DLA18
	DLA17
	DLA16
	octet 1

	DLA15
	DLA14
	DLA13
	DLA12
	DLA11
	DLA10
	DLA9
	DLA8
	octet 2

	DLA7
	DLA6
	DLA5
	DLA4
	DLA3
	DLA2
	DLA1
	DLA0
	octet 3

	DLO23
	DLO22
	DLO21
	DLO20
	DLO19
	DLO18
	DLO17
	DLO16
	octet 4

	DLO15
	DLO14
	DLO13
	DLO12
	DLO11
	DLO10
	DLO9
	DLO8
	octet 5

	DLO7
	DLO6
	DLO5
	DLO4
	DLO3
	DLO2
	DLO1
	DLO0
	octet 6

	A1
	AD14
	AD13
	AD12
	AD11
	AD10
	AD9
	AD8
	octet 7

	AD7
	AD6
	AD5
	AD4
	AD3
	AD2
	AD1
	AD0
	octet 8


L1 = “latitudeSign” value 0=north and 1=south

DLA22..DLA0 = “degreesLatitude” value 0..8388607 (binary coded, DLA22 is most significant bit and DLA0 is least significant bit).
DLO23..DLO0 = “degreesLongitude” value -8388608..8388607 (two’s complement binary coded as per ASN.1 encoding of an integer value, DLO23 is most significant bit and DLO0 is least significant bit).
A1 = “altitudeDirection” value 0=height and 1=depth

AD14..AD0 = “altitude” value 0..32767 (binary coded, AD14 is most significant bit and AD0 is least significant bit).
And where horizontalVelocity is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	B8
	B7
	B6
	B5
	B4
	B3
	B2
	B1
	Octet 1

	B0
	HS10
	HS9
	HS8
	HS7
	HS6
	HS5
	HS4
	octet 2

	HS3
	HS2
	HS1
	HS0
	Reserved
	octet 3


B8..B0 = “bearing” value 0..359 (binary coded, B8 is most significant bit and B0 is least significant bit).
HS10..HS0 = “horizontalSpeed” value 0..2047 (binary coded, HS10 is most significant bit and HS0 is least significant bit).
And where nss-TOD-msec is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	Reserved
	T21
	T20
	T19
	T18
	T17
	T16
	octet 1

	T15
	T14
	T13
	T12
	T11
	T10
	T9
	T8
	octet 2

	T7
	T6
	T5
	T4
	T3
	T2
	T1
	T0
	octet 3


T21..T0 = “gnss-TOD-msec” value 0.. 3599999 (binary coded, T21 is most significant bit and T0 is least significant bit).

6.13
UE TEST LOOP PROSE PACKET COUNTER REQUEST

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

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], subclause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], subclause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	0
	0
	1
	1
	0
	0
	octet 1


6.14
UE TEST LOOP PROSE PACKET COUNTER RESPONSE

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

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], subclause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], subclause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1

	ProSe Direct Discovery Packet Counter(s) Value
	
	CV-ModeD
	TLV-E
	4*(ND+1)+ 3

	ProSe Direct or V2X Communication PSCCH Packet Counter(s) Value
	
	CV-ModeE
	TLV
	4*(NC+1)+2

	ProSe Direct or V2X Communication STCH Packet Counter(s) Value
	
	CV-ModeE
	TLV
	4*(NC+1)+2


	Condition
	Explanation

	CV-ModeD
	This IE is mandatory present if TEST_LOOP_MODE_D_ACTIVE is TRUE else it shall be absent. ND = PROSE_DISCOVERY_MONITOR_N.

	CV-ModeE
	This IE is mandatory present if TEST_LOOP_MODE_E_ACTIVE is TRUE else it shall be absent. NC = PROSE_COMMUNICATION_MONITOR_N.


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	0
	0
	1
	1
	0
	1
	octet 1


And where ProSe Direct Discovery Packet Counter(s) Value is:

	8

7

6

5

4

3

2

1
	

	ProSe Direct Discovery Packet Counter(s) Value type
	octet 1

	Length of ProSe Direct Discovery Packet Counter(s) Value contents in bytes
	octets 2-3

	ProSe Direct Discovery Packet Counter IE #0
	octet 4

octet 5

octet 6

octet 7

	…
	

	ProSe Direct Discovery Packet Counter IE #ND
	octet 4+4 * ND
octet 5+4 * ND

octet 6+4 * ND
octet 7+4 * ND


And where ProSe Direct Discovery Packet Counter(s) Value type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	0
	0
	0
	0
	0
	0
	0
	0
	octet 1


And where ProSe Direct Discovery Packet Counter IE #n is:

	C31
	C30
	C29
	C28
	C27
	C26
	C25
	C24
	octet 1

	C23
	C22
	C21
	C20
	C19
	C18
	C17
	C16
	octet 2

	C15
	C14
	C13
	C12
	C11
	C10
	C9
	C8
	octet 3

	C7
	C6
	C5
	C4
	C3
	C2
	C1
	C0
	octet 4


C31..C0 = PSDCH packet counter value 0.. 4294967295 (binary coded, C31 is most significant bit and C0 least significant bit) corresponding to PSDCH_PACKET_COUNTER(SL_ID=n).
And where ProSe Direct or V2X Communication PSCCH Packet Counter(s) Value is:

	8

7

6

5

4

3

2

1
	

	ProSe Direct or V2X Communication PSCCH Packet Counter(s) Value type
	octet 1

	Length of ProSe Direct or V2X Communication PSCCH Packet Counter(s) Value contents in bytes
	octet 2

	ProSe Direct or V2X Communication PSCCH Packet Counter IE #0
	octet 3

octet 4

octet 5

octet 6

	…
	

	ProSe Direct or V2X Communication PSCCH Packet Counter IE #NC
	octet 3+4 * NC
octet 4+4 * NC
octet 5+4 * NC 

octet 6+4 * NC


And where ProSe Direct or V2X Communication PSCCH Packet Counter(s) Value type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	0
	0
	0
	0
	0
	0
	0
	1
	octet 1


And where ProSe Direct or V2X Communication PSCCH Packet Counter IE #n is:

	D31
	D30
	D29
	D28
	D27
	D26
	D25
	D24
	octet 1

	D23
	D22
	D21
	D20
	D19
	D18
	D17
	D16
	octet 2

	D15
	D14
	D13
	D12
	D11
	D10
	D9
	D8
	octet 3

	D7
	D6
	D5
	D4
	D3
	D2
	D1
	D0
	octet 4


D31..D0 = PSCCH packet counter 0.. 4294967295 (binary coded, D31 is most significant bit and D0 least significant bit) corresponding to PSCCH_PACKET_COUNTER(SL_ID = n).

And where ProSe Direct or V2X Communication STCH Packet Counter(s) Value is:

	8

7

6

5

4

3

2

1
	

	ProSe Direct or V2X Communication STCH Packet Counter(s) Value type
	octet 1

	Length of ProSe Direct or V2X Communication STCH Packet Counter(s) Value in bytes
	octet 2

	ProSe Direct or V2X Communication STCH Packet Counter IE #0
	octet 3

octet 4

octet 5

octet 6

	…
	

	ProSe Direct or V2X Communication STCH Packet Counter IE #NC
	octet 3+4 * NC
octet 4+4 * NC
octet 5+4 * NC
octet 6+4 * NC


where ProSe Direct or V2X Communication STCH Packet Counter(s) Value type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	0
	0
	0
	0
	0
	0
	1
	0
	octet 1


And where ProSe Direct or V2X Communication STCH Packet Counter IE #n is:

	E31
	E30
	E29
	E28
	E27
	E26
	E25
	E24
	octet 1

	E23
	E22
	E21
	E20
	E19
	E18
	E17
	E16
	octet 2

	E15
	E14
	E13
	E12
	E11
	E10
	E9
	E8
	octet 3

	E7
	E6
	E5
	E4
	E3
	E2
	E1
	E0
	octet 4


E31..E0 = STCH Packet Counter value 0.. 4294967295 (binary coded, E31 is most significant bit and E0 least significant bit) corresponding to STCH_PACKET_COUNTER(SL_ID = n).
6.15
UE TEST LOOP MODE F SCPTM PACKET COUNTER REQUEST

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

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], subclause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], subclause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	0
	0
	1
	1
	1
	0
	octet 1


6.16
UE TEST LOOP MODE F SCPTM PACKET COUNTER RESPONSE

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

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], subclause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], subclause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1

	SCPTM Packet Counter Value
	
	M
	V
	4


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	0
	0
	1
	1
	1
	1
	octet 1


And where SCPTM Packet Counter Value is:

	F31
	F30
	F29
	F28
	F27
	F26
	F25
	F24
	octet 1

	F23
	F22
	F21
	F20
	F19
	F18
	F17
	F16
	octet 2

	F15
	F14
	F13
	F12
	F11
	F10
	F9
	F8
	octet 3

	F7
	F6
	F5
	F4
	F3
	F2
	F1
	F0
	octet 4


F31..F0 = SCPTM packet counter value 0.. 4294967295 (binary coded,F31 is most significant bit and F0 least significant bit).
6.17
ANTENNA INFORMATION REQUEST

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

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], subclause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], subclause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1

	Carrier number (CN)
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	0
	1
	0
	0
	0
	0
	octet 1


where carrier number is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	0
	0
	0
	0
	0
	C2
	C1
	C0
	octet 1


C2..C0 = Carrier number (CN) value 0 .. 4 (binary coded, C2 is most significant bit and C0 least significant bit).

The mappings from CN to carrier are as follows:

CN = 0
Primary serving cell

CN = 1
Secondary serving cell (if present)

CN = 2
Tertiary serving cell (if present)

CN = 3
Quaternary serving cell (if present)

CN = 4
Quinary serving cell (if present)
6.18
ANTENNA INFORMATION RESPONSE

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

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], subclause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], subclause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1

	Carrier number
	
	M
	V
	1

	Number of receives (NR)
	
	M
	V
	1

	RSAP (for Rx0)
	
	M
	V
	2

	RSAP (for Rx1)
	
	C if NR > 1
	V
	2

	RSARP (for Rx0 and Rx1)
	
	C if NR > 1
	V
	2

	RSAP (for Rx2)
	
	C if NR > 2
	V
	2

	RSARP (for Rx0 and Rx2)
	
	C if NR > 2
	V
	2

	RSAP (for Rx3)
	
	C if NR > 3
	V
	2

	RSARP (for Rx0 and Rx3)
	
	C if NR > 3
	V
	2

	RSAP (for Rx4)
	
	C if NR > 4
	V
	2

	RSARP (for Rx0 and Rx4)
	
	C if NR > 4
	V
	2

	RSAP (for Rx5)
	
	C if NR > 5
	V
	2

	RSARP (for Rx0 and Rx5)
	
	C if NR > 5
	V
	2

	RSAP (for Rx6)
	
	C if NR > 6
	V
	2

	RSARP (for Rx0 and Rx6)
	
	C if NR > 6
	V
	2

	RSAP (for Rx7)
	
	C if NR > 7
	V
	2

	RSARP (for Rx0 and Rx7)
	
	C if NR > 7
	V
	2


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	0
	1
	0
	0
	0
	1
	octet 1


where carrier number is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	0
	0
	0
	0
	0
	C2
	C1
	C0
	octet 1


C2..C0 = Carrier number value 0 .. 4 (binary coded, C2 is most significant bit and C0 least significant bit).
The reported carrier number should match the value given in the previous ANTENNA INFORMATION REQUEST message

where number of receivers is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	0
	0
	0
	0
	0
	N2
	N1
	N0
	octet 1


N2 .. N0 is the number of receivers (NR) supported by the UE for the indicated carrier number. The value is binary coded with N2 as the most significant bit and N0 as the least significant bit. The expected values are in the range 1, 2, 4 or 8.

The reported number of receive antennas determines the presence of the optional fields for RSAP on Rx1..7 and the corresponding RSARP values

where RSAP is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	R13
	R12
	R11
	R10
	R9
	R8
	octet 1

	R7
	R6
	R5
	R4
	R3
	R2
	R1
	R0
	octet 2


R13..R0 is the measured RSAP value for the indicated receiver and carrier number. The RSAP value in -xxx.xx dBm shall be multiplied by -100 and binary coded with R13 as the most significant bit and R0 as the least significant bit. The RSAP value shall be in the range of 0.00 to -120.00 dBm

where RSARP is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	P15
	P14
	P13
	P12
	P11
	P10
	P9
	P8
	octet 1

	P7
	P6
	P5
	P4
	P3
	P2
	P1
	P0
	octet 2


P15..P0 is the measured RSARP value for the indicated receivers and carrier number. The RSARP value xxx.xx degrees shall be multiplied by 100 and binary coded with P15 as the most significant bit and P0 as the least significant bit. The RSARP value shall be in the range of 0 to 359.99 degrees.
7
Variables, constants and timers

7.1
State variables

BUFFER_IP_PDUs

This boolean state variable is used to control if UE is to buffer IP PDUs or not.

TEST_LOOP_MODE_B_ACTIVE

This boolean state variable is used to indicate if UE test loop mode B is active. TEST_LOOP_MODE_B_ACTIVE shall be set to FALSE when UE is switched on.

CDMA2000_INITIATED

This boolean state variable is used to indicate if IP control signalling was initiated by the network on CDMA2000.

TEST_LOOP_MODE_C_ACTIVE

This boolean state variable is used to indicate if UE test loop mode C is active. TEST_LOOP_MODE_C_ACTIVE shall be set to FALSE when UE is switched on.

MBMS_PACKET_COUNTER

This 32-bit integer state variable is used to count successful reception of MBMS packets while UE test loop mode C is activate. MBMS_PACKET_COUNTER shall be set to zero when UE is switched on.

TEST_LOOP_MODE_D_ACTIVE

This boolean state variable is used to indicate if UE test loop mode D is active. TEST_LOOP_MODE_D_ACTIVE shall be set to FALSE when UE is switched on.

TEST_LOOP_MODE_E_ACTIVE

This boolean state variable is used to indicate if UE test loop mode E is active. TEST_LOOP_MODE_E_ACTIVE shall be set to FALSE when UE is switched on.

PROSE_DISCOVERY_MONITOR_N

This 9-bit integer state variable is used to indicate the number of entities in the list of ProSe App Codes to individually monitor as configured in the CLOSE_UE_TEST_LOOP message for test loop mode D. The variable shall be set to 0 when UE is switched on.

PSDCH_PACKET_COUNTER(SL_ID)

This 32-bit integer state variable is used to count successful reception of SL-DCH MAC SDUs while UE test loop mode D is activated and TEST_LOOP_MODE_D_TRIGGER is set to MONITOR. The counter variable is indexed with SL_ID = 0…( MAX_ModeD_Monitor_Entities). PSDCH_PACKET_COUNTER(SL_ID) shall be set to zero when UE is switched on.
If configured value of variable PROSE_DISCOVERY_MONITOR_N is set to 0 then UE counts all received SL-DCH MAC SDUs as part of just one counter PSDCH_PACKET_COUNTER(0) irrespective of the application code.

PROSE_COMMUNICATION_MONITOR_N

This 4-bit integer state variable is used to indicate the number of entities in the list of Group Destination IDs or Destination Layer-2 IDs to individually monitor as configured in the CLOSE_UE_TEST_LOOP message for test loop mode E. The variable shall be set to 0 when UE is switched on.

STCH_PACKET_COUNTER(SL_ID)

This 32-bit integer state variable is used to count successful reception of STCH PDCP SDUs while UE test loop mode E is activated and TEST_LOOP_MODE_E_TRIGGER is set to RECEIVE. The counter variable is indexed with SL_ID = 0…( MAX_ModeE_Monitor_Entities). STCH_PACKET_COUNTER(SL_ID) shall be set to zero when UE is switched on. If configured value of variable PROSE_COMMUNICATION_MONITOR_N is set to 0 then UE counts all STCH PDCP SDU as part of one counter STCH_PACKET_COUNTER(0)irrespective of Group Destination IDs or Destination Layer-2 IDs.

PSCCH_PACKET_COUNTER(SL_ID)

This 32-bit integer state variable is used to count successful reception of PSCCH transport blocks while UE test loop mode E is activated and TEST_LOOP_MODE_E_TRIGGER is set to RECEIVE. The counter variable is indexed with SL_ID = 0…( MAX_ModeE_Monitor_Entities). PSCCH_PACKET_COUNTER(SL_ID) shall be set to zero when UE is switched on. If configured value of variable PROSE_COMMUNICATION_MONITOR_N is set to 0 then UE counts all PSCCH PHY transport blocks as part of one counter PSCCH_PACKET_COUNTER(0) irrespective of Group Destination IDs or Destination Layer-2 IDs.
TEST_LOOP_MODE_F_ACTIVE

This boolean state variable is used to indicate if UE test loop mode F is active. TEST_LOOP_MODE_F_ACTIVE shall be set to FALSE when UE is switched on.
SCPTM_PACKET_COUNTER

This 32-bit integer state variable is used to count successful reception of MBMS packets while UE test loop mode F is activate. SCPTM_PACKET_COUNTER shall be set to zero when UE is switched on.

TEST_LOOP_MODE_G_ACTIVE
This boolean state variable is used to indicate if UE test loop mode G is active. TEST_LOOP_MODE_G_ACTIVE shall be set to FALSE when UE is switched on.
TEST_LOOP_MODE_H_ACTIVE
This boolean state variable is used to indicate if UE test loop mode H is active. TEST_LOOP_MODE_H_ACTIVE shall be set to FALSE when UE is switched on.

GH_BUFFER_CP_data

This boolean state variable is used when UE test loop mode G or UE test loop mode H is active to control if UE is to buffer the user data received in downlink or not.

GH_RLC_SDU_loopback

This boolean state variable is used when UE test loop mode G or UE test loop mode H is active to control if UE is to return data as RLC SDUs. If the value is TRUE then data is returned as RLC SDUs for both UE Test loop mode G and H. If the value is FALSE then data is returned to the EMM entity for UE test loop mode G and to the SMR entity for UE test loop mode H.

<<Unchanged sections omitted>>

8
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 those specified in TS 36.523-3 [32]. An illustration is given in figure 8-1 as an example.

At the System Simulator side, the logical EMMI using mandatory AT commands shall interface with the Main Test Component (MTC) of TTCN test cases which hosts the Upper Tester. The physical EMMI interface towards the UE may be for example a standard USB interface. Other interfaces of proprietary or standardized type shall not be precluded.

At the UE side an adapter needs to be provided by the UE manufacturer for converting the commands into the UE manufacturer specific interface and format.

The use of EMMI is optional for the UE.

[image: image3.wmf]System Simulator

Upper Tester 

within 

TTCN MTC

 EMMI Port

(

Logical Interface

)

EMMI Component

within 

SS Adaptation Layer

 Hardware Driver

P

h

y

s

i

c

a

l

 

E

M

M

I

 

I

n

t

e

r

f

a

c

e

Manufacturer 

specific 

adapter

e

.

g

. 

USB

UE


Figure 8-1: An example of EMMI and its use for automation of signalling testing

9
Test application definition
9.1
Definition of the UE ATF Client Application
This clause defines a client application for access to the ATF as an alternative to the layer 3 definition provided in clause 5.9.1.
The UE ATF client application (or simply the “ATF test application”) to support LTE over-the-air radiated performance testing allows the UE:

-
to receive the ANTENNA INFORMATION REQUEST from the Test Platform

-
to respond to the Test Platform with the ANTENNA INFORMATION RESPONSE

The application needs to be tailored to the specific device which needs to support the underlying RSAP and RSARP ATF measurements in the device chipset.

For data-centric devices, the ATF test application is designed to run on a host laptop, e.g., USB modem plugged into the laptop, or configured by a host laptop tethered to the UE only for initial configuration as shown in Figure 9.1-1.
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Figure 9.1-1: Tethered UE ATF Client Application Connection Diagram

For phones, notebooks, and tablets, the ATF test application is embedded by the vendor on the devices provided to the test lab for over-the-air radiated performance testing as shown in Figure 9.1-2.
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Figure 9.1-2: Embedded UE ATF Client Application Connection Diagram
On launch of the ATF test application, the DUT listens on the IP address and UDP port configured on the test platform and wait for the test platform to initiate communication with the ATF test application.
The ATF test application communicates with the test platform using the commands detailed in clause 9.1.2 “Message Definitions and Contents”.

The ATF test application needs to have a user interface through which the user can configure the IP address and port number defined for use by the test platform. This configuration is stored across DUT power cycles.
The ANTENNA INFORMATION RESPONSE is expected to be sent by the UE within 1 s of the ANTENNA INFORMATION REQUEST.

9.1.2 Message Definitions and Contents

The message definition and their contents used to communicate between the UE and the test platform are outlined below. These message definitions are for legacy single carrier 2x2 MIMO devices. For the commands detailed below, the following notation applies:

-
Presence: is either M=Mandatory or O=Optional

-
Format: equivalent to [8], subclause 11.2.3.1.1
-
Length: in octets

ANTENNA INFORMATION REQUEST

This message is only sent in the direction from the Test Platform to the UE.

	Information Element
	Presence
	Format
	Length

	Message0 type
	M
	V
	1

	Request type
	M
	V
	1


where message0 type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	0
	0
	0
	0
	0
	0
	0
	0
	octet 1


where request type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	0
	0
	0
	0
	0
	
	1
	1
	octet 1


ANTENNA INFORMATION RESPONSE

This message is only sent in the direction from the UE to the Test Platform.

	Information Element
	Presence
	Format
	Length

	Message0 type
	M
	V
	1

	Date
	M
	V
	4

	Time
	M
	V
	4

	Message0 type
	M
	V
	1

	Message0 type
	M
	V
	1

	RSAP (for Rx0)
	M
	V
	2

	RSARP (for Rx0 and Rx1)
	M
	V
	2

	Message1 type
	M
	V
	1

	RSAP (for Rx1)
	M
	V
	2


where message0 type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	0
	0
	0
	0
	0
	0
	0
	0
	octet 1


and where message1 type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	0
	0
	0
	0
	0
	0
	0
	1
	octet 1


The date is encoded with

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	0
	0
	0
	0
	0
	Y10
	Y9
	Y8
	octet 1

	Y7
	Y6
	Y5
	Y4
	Y3
	Y2
	Y1
	Y0
	octet 2

	0
	0
	0
	0
	M3
	M2
	M1
	M0
	octet 3

	0
	0
	0
	D4
	D3
	D2
	D1
	D0
	octet 4


Y10..Y0 is the year and binary coded with Y10 as the most significant bit and Y0 as the least significant bit. M3..M0 is the month and binary coded with M3 as the most significant bit and M0 as the least significant bit. D4..D0 is the day and binary coded with D4 as the most significant bit and D0 as the least significant bit.

The time i encoded with:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	0
	0
	0
	0
	H3
	H2
	H1
	H0
	octet 1

	0
	0
	MIN5
	MIN4
	MIN3
	MIN2
	MIN1
	MIN0
	octet 2

	S15
	S14
	S13
	S12
	S11
	S10
	S9
	S8
	octet 3

	S7
	S6
	S5
	S4
	S3
	S2
	S1
	S0
	octet 4


H3..H0 is the hour and binary coded with H3 as the most significant bit and H0 as the least significant bit. MIN5..MIN0 is the minutes and binary coded with MIN5 as the most significant bit and MIN0 as the least significant bit. S15..S0 is the seconds. The seconds value in xx.xxx format is multiplied by 1000 and binary coded with S15 as the most significant bit and S0 as the least significant bit.

The RSAP is encoded with:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	R13
	R12
	R11
	R10
	R9
	R8
	octet 1

	R7
	R6
	R5
	R4
	R3
	R2
	R1
	R0
	octet 2


R13..R0 is the measured RSAP value for the indicated receiver. The RSAP value in -xxx.xx dBm shall be multiplied by -100 and binary coded with R13 as the most significant bit and R0 as the least significant bit. The RSAP value shall be in the range of 0.00 to -120.00 dBm.

while RSARP is encoded with:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	P15
	P14
	P13
	P12
	P11
	P10
	P9
	P8
	octet 1

	P7
	P6
	P5
	P4
	P3
	P2
	P1
	P0
	octet 2


P15..P0 is the measured RSARP value between receivers Rx1 and Rx0. The RSARP value xxx.xx degrees shall be multiplied by 100 and binary coded with P15 as the most significant bit and P0 as the least significant bit. The RSARP value shall be in the range of 0 to 359.99 degrees.

Alternatively, the ATF test application can follow the message definition and contents defined in sections 5.9.1, e.g. to support CA and or UEs with more than two Rx antennas.
Annex A (informative):
Void

Void.
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