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1
Introduction

At RAN5#75 in May 2017, RAN5 agreed that conformance test of V2X UE with only sidelink connection (i.e. LTE-Uu interface is not supported) shall be considered. This is aiming to satisfy the market demands and is consistent with SA specifications. In this scenario the legacy method of activating/deactivating UE’s test mode through Uu connection is not available. New AT commands transmitting UE test control messages shall be introduced in TS 27.007.
2
Discussion
UE test loop mode E
UE test loop mode E is specified in 3GPP TS 36.509[1]. It is used in UE only for conformance testing. UE test loop mode E is defined to provide means for either transmit or receive of V2X Communication packets.
In test loop mode E, following function are expected to be realized by UE:
· Continuously receive V2X packets

· Continuously transmit V2X packets

· Count the successfully received V2X communication packets.

Note: The test loop mode E is designed for both D2D communication and V2X communication, but we can focus on only V2X now.

Test control messages
To utilize the function of test loop mode E, following test control messages and procedures are specified in 36.509[1].
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Figure 2-1 Test loop mode E procedures
UE’s behavior in the Test loop mode E procedures are listed in the table below.
	Test control messages
	UE behavior

	ACTIVATE TEST MODE / ACTIVATE TEST MODE COMPLETE
	Test mode activated. No special behavior.

	CLOSE UE TEST LOOP / CLOSE UE TEST LOOP COMPLETE
	UE starts to continuously transmit or receive V2X communication packets. If UE is configured to receive V2X communication packets, UE maintains counters for successfully received packets.

	UE TEST LOOP PROSE PACKET COUNTER REQUEST / UE TEST LOOP PROSE PACKET COUNTER RESPONSE
	UE reports the counter of successfully received packets after reception of the message UE TEST LOOP PROSE PACKET COUNTER REQUEST.

	OPEN UE TEST LOOP / OPEN UE TEST LOOP COMPLETE
	UE stops continuously transmitting or receiving V2X communication packets.

	DACTIVATE TEST MODE / DACTIVATE TEST MODE COMPLETE
	Test mode deactivated. No special behavior.


These messages are sent using the DLInformationTransfer and ULInformationTransfer procedures according to TS 36.331. But now they are expected to be realized by AT commands as well.
AT commands
It is required to implement the existing test loop mode E functions by using AT commands without introducing new functions. After investigating the details of the test control messages, 3 AT commands are suggested to be added to TS 27.007 which was covered in CR CT-173302.
3
Proposal
It proposed for CT1 to take the RAN5’s requirement for new AT commands into consideration and discuss the definition of new AT commands in CR CT-173302.
4
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Annex 
Details of UE test function commands

Following sections describe the details of UE test function commands, which are taken from TS 36.509[1]. The information elements directly related to UE test loop mode E are highlighted as yellow, which need to be realized by AT commands.
A.1
Activate test mode
When UE test mode is activate for mode E, UE basically operates normally. The content of message is shown below. The messages protocol discriminator, Skip indicator, Message type are IEs used for RAN3 protocol, and I assume they can be neglected in AT command.
	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 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.

A.2
Activate test mode complete

This message is only an acknowledgement. The content of message is shown below. 

	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


A.3
Close ue test loop

The message CLOSE UE TEST LOOP carries necessary information for UE to perform test function. When UE test loop E is closed, UE has to know the communication direction to decide it will continuously receive or transmit V2X packets.

When UE continuously receives, it shall be configured a list of Destination Layer-2 ID, then it can perform packets counting for each ID.

The content of message is shown below. 

	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


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


where Communication Transmit or Receive is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	Reserved
	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).
And where Monitor list is:

	
	8
7
6
5
4
3
2
1
	

	
	Group Destination ID #1 to monitor for ProSe Direct Communication or

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

	
	Group Destination ID #2 to monitor for Prose Direct Communication or

8 LSBs of Destination Layer-2 ID #2 to monitor for V2X Communication
	Octet 4

	
	…
	

	
	Group Destination ID #N to monitor for ProSe Direction Communication or

8 LSBs of Destination Layer-2 ID #N to monitor for V2X Communication
	Octet N+2


N = PROSE_COMMUNICATION_MONITOR_N is the number of entities in the list of Group Destination ID or 8 LSBs of Destination Layer-2 ID to individually monitor, and is less than or equal to MAX_ModeE_Monitor_Entities.

Where Group Destination ID or 8 LSBs of 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


A7…A0 = Group Destination ID or 8 LSBs of Destination Layer-2 ID 0..255 to monitor individually. The test system shall ensure that each entity in the list of Group Destination ID or 8 LSBs of Destination Layer-2 ID to monitor is unique.

A.4
Close ue test loop complete
This message is only an acknowledgement. The content of message is shown below. 

	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


A.5
Ue test loop prose packet counter request

This message is a request for UE to report the counter of packets. The content of message is shown below. 

	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


A.6
UE test loop prose packet counter response

This message is sent by UE to SS carrying the counter of packets. Only V2X PSCCH and V2X STCH packets need be considered in 27.007.

For each type of counters, there are 3 sections included. 1st byte is an indicator for the counter type. 2nd byte gives the length of 3rd section. 3rd section carries the counters corresponding to the Destination Layer2 ID configured by CLOSE UE TEST LOOP message. Each counter is 4 bytes long.

	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


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).
A.7
Open ue test loop
This message stops UE test functions. 

	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


A.8
Open ue test loop complete

This message is only an acknowledgement. The content of message is shown below. 

	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


A.9
Deactivate test mode

This message deactivates UE test mode.
	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


A.10
Deactivate test mode complete

This message is only an acknowledgement. The content of message is shown below. 

	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
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