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16.2.1
SMS mobile terminated

16.2.1.1
Definition
16.2.1.2
Conformance requirements

An active UE shall be able to receive short message TPDU (SMS-DELIVER) at any time, independently of whether or not there is a PDP context in progress. A report will always be returned to the SC, confirming that the UE has received the short message.

References

3GPP TS 23.040 clauses 3.1, 9.2.3.16.
16.2.1.3
Test purpose

To verify the ability of a UE to receive and decode the SMS where provided for the point to point service.

16.2.1.4
Method of test

Initial Conditions

-
System simulator:

-
1 cell, default parameters.

-
User Equipment:

-
the UE shall be in GMM-state "GMM-REGISTERED";

-
the SMS message storage shall be empty.

Related ICS/IXIT Statements

Support for Short message MT/PP.

The value of timer TC1M.

Whether SMS messages are stored in the USIM and/or the ME.

Support for session management state"PDP-ACTIVE".
Maximum number of retransmissions of an unacknowledged CP-DATA message.
Test procedure

a)
Mobile terminates establishment of  Radio Resource Connection. After the completion of RRC Connection the SS authenticates the UE and activates ciphering.


After the SS receives SECURITY MODE COMPLETE, the SS sends a CP-DATA message. The information element of the CP-DATA message will be RP-DATA RPDU (SMS DELIVER TPDU).

b)
The SS waits a maximum of 25 s for the CP-ACK message and then a maximum of 60 s for the CP-DATA message containing the RP-ACK RPDU.

c)
The SS sends a CP-ACK to the UE within TC1M with no further CP-DATA messages and the SS initiates channel release.

d)
Steps a), b) and c) are repeated but the first CP-DATA message from the UE is not acknowledged. The second CP-DATA message from the UE is acknowledged by a CP-ACK within a time TC1M.

e)
Steps a) and b) are repeated. The SS is configured not to send CP-ACK. Then maximum 3 CP‑DATA retransmissions may occur. After a duration of 4 times TC1M + 10 s (Maximum for T3317) SS initiates the channel release. This is the appropriate time to wait to verify that the UE does not send more than the maximum allowed (3) CP-DATA retransmissions.

f)
The SMS message store shall be cleared manually by the operator.

g)
A PDP context is established with the SS and the state PDP-ACTIVE of session management is entered. 


The SS sends a CP-DATA message. The information element of the CP-DATA message will be RP-DATA RPDU (SMS DELIVER TPDU). The SS waits a maximum of 25 s for the CP-ACK message and then a maximum of 60 s for the CP-DATA message containing the RP-ACK RPDU.

h)
The SS sends a CP-ACK to the UE within TC1M with no further CP-DATA messages and the SS initiates channel release. The SMS message store shall be cleared manually by the operator.

i)
Steps g) and h) are repeated but the first CP-DATA message from the UE is not acknowledged. The second CP-DATA message from the UE is acknowledged by a CP-ACK within a time TC1M.

j)
Step g) is repeated. The SS is configured not to send CP-ACK. Then maximum 3 CP-DATA retransmissions may occur. After a duration of 4 times TC1M + 10 s (Maximum for T3317) SS initiates the channel release. This is the appropriate time to wait to verify that the UE does not send more than the maximum allowed (3) CP-DATA retransmissions (during PDP context in progress).

k)
A PDP context is established with the SS and the state PDP-ACTIVE of session management is entered. The PDP context is cleared by the SS with a disconnect message. (The PDP context deactivating is continued in parallel to the following exchange of messages related to SMS).

The SS sends a CP-DATA RPDU (SMS DELIVER TPDU) message. The information element of the CP-DATA message is RP-DATA.


The SS waits a maximum of 25 s for the CP-ACK message and then a maximum of 60 s for the CP-DATA message containing the RP-ACK RPDU.


The SS sends a CP-ACK to the UE within TC1M with no further CP-DATA messages and the SS initiates channel release.


The SMS message store shall be cleared manually by the operator.

l)
A PDP context is established with the SS and the state PDP-ACTIVE of session management is entered. The PDP context shall be cleared from the UE. (The PDP context deactivating is continued in parallel to the following exchange of messages related to SMS).


The SS sends a CP-DATA message. The information element of the CP-DATA message is RP‑DATA RPDU (SMS DELIVER TPDU).


The SS waits a maximum of 25 s for the CP-ACK message and then a maximum of 60 s for the CP-DATA message containing the RP-ACK RPDU.


The SS sends a CP-ACK to the UE within TC1M with no further CP-DATA messages and the SS initiates channel release.


The SMS message store shall be cleared manually by the operator.
Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	
	Mobile terminated establishment of Radio Resource Connection
	See 3GPP TS34.108. The IE “Paging cause” in the PAGING TYPE 1 message is set to “Terminating Low Priority Signalling”. The SS verifies that the IE “Establishment cause” in the received RRC CONNECTION REQUEST message is set to “Terminating Low Priority Signalling”.

	2
	-->
	SERVICE REQUEST
	

	3
	<--
	AUTHENTICATION AND CIPHERING REQUEST
	

	4
	-->
	AUTHENTICATION AND CIPHERING RESPONSE
	

	5
	SS
	
	The SS starts integrity protection

	6
	
	(void)
	

	7
	<--
	CP-DATA
	Contains RP-DATA RPDU (SMS DELIVER TPDU)

	8
	SS
	
	Waits max 25 s for CP-ACK

	9
	-->
	CP-ACK
	

	10
	SS
	
	Waits max 60 s for RP-ACK RPDU

	11
	-->
	CP-DATA
	Contains RP-ACK RPDU

	12
	<--
	CP-ACK
	

	13
	 SS
	
	The SS releases the RRC connection.

	14
	UE
	
	The UE shall indicate that an SM has arrived. 

	15
	
	Mobile terminated establishment of Radio Resource Connection
	See 3GPP TS34.108. The IE “Paging cause” in the PAGING TYPE 1 message is set to “Terminating Low Priority Signalling”. The SS verifies that the IE “Establishment cause” in the received RRC CONNECTION REQUEST message is set to “Terminating Low Priority Signalling”

	16
	-->
	SERVICE REQUEST
	

	17
	<--
	AUTHENTICATION AND CIPHERING REQUEST
	

	18
	-->
	AUTHENTICATION AND CIPHERING RESPONSE
	

	19
	SS
	
	The SS starts integrity protection

	20
	
	(void)
	

	21
	<--
	CP-DATA
	Contains RP-DATA RPDU (SMS DELIVER TPDU)

	22
	SS
	
	Waits max 25 s for CP-ACK

	23
	-->
	CP-ACK
	

	24
	SS
	
	Waits max 60 s for RP-ACK RPDU

	25
	-->
	CP-DATA
	First CP-DATA from UE, contains RP-ACK RPDU

	26
	SS
	
	First CP-DATA message not acknowledged by SS

	27
	-->
	CP-DATA
	Retransmitted CP-DATA from UE within twice TC1M, after step 25, contains RP-ACK RPDU

	28
	<--
	CP-ACK
	Second CP_DATA message is acknowledged

	29
	SS
	
	The SS releases the RRC connection.

	30
	UE
	
	The UE shall indicate that an SM has arrived.

	31
	
	Mobile terminated establishment of Radio Resource Connection
	See 3GPP TS34.108. The IE “Paging cause” in the PAGING TYPE 1 message is set to “Terminating Low Priority Signalling”. The SS verifies that the IE “Establishment cause” in the received RRC CONNECTION REQUEST message is set to “Terminating Low Priority Signalling”.

	32
	-->
	SERVICE REQUEST
	

	33
	<--
	AUTHENTICATION AND CIPHERING REQUEST
	

	34
	-->
	AUTHENTICATION AND CIPHERING RESPONSE
	

	35
	SS
	
	The SS starts integrity protection

	36
	
	(void)
	

	37
	<--
	CP-DATA
	Contains RP-DATA RPDU (SMS DELIVER TPDU)

	38
	SS
	
	Waits max 25 s for CP-ACK

	39
	-->
	CP-ACK
	

	40
	SS
	
	Waits max 60 s for RP-ACK RPDU

	41
	-->
	CP-DATA
	Contains RP-ACK RPDU

	42
	SS
	
	First CP-DATA message not acknowledged by SS

	43
	
	CP-DATA
	Retransmitted CP-DATA from UE within twice TC1M after step 41, contains RP-ACK RPDU

	44
	SS
	
	Retransmitted CP-DATA message not acknowledged by SS

	45
	UE
	
	Depending upon the maximum number of CP-DATA retransmissions implemented, step 43 and 44 may be repeated. The maximum number of retransmissions may however not exceed three. The UE may also send less than 3 re-transmissions. The same RRC connection shall be used for CP-DATA retransmissions.

	45a
	UE
	
	The UE may send a Signalling Connection Release Indication message immediately when TC1M has run out. This is according to TS 24.011 clause 5.3.2.1.

	46
	SS
	
	The SS releases the RRC connection after a duration of 4*TC1M + 10 s  (Maximum for T3317)  from step 41.

	47
	
	Void
	

	48
	UE
	
	The UE shall indicate that an SM has arrived. 

	49
	UE
	
	A PDP context is established with the SS and the state PDP-ACTIVE of session management is entered.

	50
	
	(void)
	

	51
	<--
	CP-DATA
	Contains RP-DATA RPDU (SMS DELIVER TPDU)

	52
	SS
	
	Waits max 25 s for CP-ACK

	53
	-->
	CP-ACK
	

	54
	SS
	
	Waits max 60 s for RP-ACK RPDU

	55
	-->
	CP-DATA
	Contains RP-ACK RPDU

	56
	<--
	CP-ACK
	

	57
	<--
	DEACTIVATE PDP CONTEXT REQUEST
	Deactivates an existing PDP context.

	58
	-->
	DEACTIVATE PDP CONTEXT ACCEPT
	

	58a
	-->
	DETACH REQUEST
	A manual attach UE is detached

	58b
	<--
	DETACH ACCEPT
	

	58c
	SS
	
	The SS releases the RRC connection.

	59
	UE
	
	The UE shall indicate that an SM has arrived. 

	60
	UE
	
	Clear the SMS message store

	61
	UE
	
	A PDP context is established with the SS and the state PDP-ACTIVE of session management is entered.

	62
	
	(void)
	

	63
	<--
	CP-DATA
	Contains RP-DATA RPDU (SMS DELIVER TPDU)

	64
	SS
	
	Waits max 25 s for CP-ACK

	65
	-->
	CP-ACK
	

	66
	SS
	
	Waits max 60 s for RP-ACK RPDU

	67
	-->
	CP-DATA
	First CP-DATA from UE, contains RP-ACK RPDU

	68
	SS
	
	First CP-DATA message not acknowledged by SS

	69
	-->
	CP-DATA
	Retransmitted CP-DATA message within twice TC1M after step 67, contains RP-ACK RPDU

	70
	<--
	CP-ACK
	Second CP-DATA message is acknowledged

	71
	<--
	DEACTIVATE PDP CONTEXT REQUEST
	Deactivates an existing PDP context.

	72
	-->
	DEACTIVATE PDP CONTEXT ACCEPT
	

	72a
	-->
	DETACH REQUEST
	A manual attach UE is detached

	72b
	<--
	DETACH ACCEPT
	

	73
	SS
	
	The SS releases the RRC connection

	74
	UE
	
	The UE shall indicate that an SM has arrived.

	75
	UE
	
	Clear the SMS message store

	76
	UE
	
	A PDP context is established with the SS and the state PDP-ACTIVE of session management is entered.

	77
	
	(void)
	

	78
	<--
	CP-DATA
	Contains RP-DATA RPDU (SMS DELIVER TPDU)

	79
	SS
	
	Waits max 25 s for CP-ACK

	80
	-->
	CP-ACK
	

	81
	SS
	
	Waits max 60 s for RP-ACK RPDU

	82
	-->
	CP-DATA
	First CP-DATA from UE, contains RP-ACK RPDU

	83
	SS
	
	First CP-DATA message not acknowledged by SS

	84
	-->
	CP-DATA
	Retransmitted CP-DATA message within twice TC1M after step 82, contains RP-ACK RPDU

	85
	SS
	
	Retransmitted CP-DATA message not acknowledged by SS

	86
	UE
	
	Depending on the maximum number of CP-DATA retransmissions implemented, step 83-84 may be repeated. The maximum number of retransmissions may however not exceed three. The UE may also send less than 3 re-transmissions. The same RRC connection shall be used for CP-DATA retransmissions.

	86a
	<--
	DEACTIVATE PDP CONTEXT REQUEST
	Deactivates an existing PDP context.

	86b
	-->
	DEACTIVATE PDP CONTEXT ACCEPT
	

	86c
	-->
	DETACH REQUEST
	A manual attach UE is detached

	86d
	<--
	DETACH ACCEPT
	

	87
	SS
	
	The SS releases the RRC connection after a duration of 4*TC1M + 10 s (Maximum for T3317)  from step 82.

	88
	
	(void)
	

	89
	UE
	
	The UE shall indicate that an SM has arrived. 

	90
	UE
	
	Clear the SMS message store

	91
	SS
	
	A PDP context is established with the SS and the state PDP-ACTIVE of session management is entered.

	92
	
	(void)
	

	93
	
	(void)
	

	94
	<--
	CP-DATA
	Contains RP-DATA RPDU (SMS DELIVER TPDU)

	94A
	<--
	DEACTIVATE PDP CONTEXT REQUEST
	The PDP context is deactivated by the SS. The PDP context deactivating is continued in parallel to the following exchange of messages related to SMS.

	94B
	-->
	DEACTIVATE PDP CONTEXT ACCEPT
	This message should be transmitted within T3395 Expiry and at any step before step 96

	94c
	
	VOID
	

	94d
	
	VOID
	

	94e
	
	VOID
	

	95
	SS
	
	Waits max 25 s for CP-ACK

	96
	-->
	CP-ACK
	

	97
	SS
	
	Waits max 60 s for RP-ACK RPDU

	98
	-->
	CP-DATA
	Contains RP-ACK RPDU

	99
	<--
	CP-ACK
	

	99a
	-->
	DETACH REQUEST
	A manual attach UE is detached

	99b
	<--
	DETACH ACCEPT
	

	100
	SS
	
	The SS releases the RRC connection

	101
	UE
	
	The UE shall indicate that an SM has arrived. 

	102
	UE
	
	Clear the SMS message store

	103
	UE
	
	A PDP context is established with the SS and the state PDP-ACTIVE of session management is entered.

	104
	
	(void)
	

	105
	-->
	DEACTIVATE PDP CONTEXT REQUEST
	The PDP context is deactivated by the UE. The PDP context deactivation is continued in parallel to the following

	106
	<--
	CP-DATA
	Contains RP-DATA RPDU (SMS DELIVER TPDU)

	107
	<--
	DEACTIVATE PDP CONTEXT ACCEPT
	

	107a
	
	
	

	107b
	
	
	

	107c
	
	VOID
	–

	108
	(
	CP-ACK
	shall be sent before 25 s after the start of step 106

	109
	SS
	
	Waits max 60 s for RP-ACK RPDU

	110
	-->
	CP-DATA
	Contains RP-ACK RPDU

	111
	<--
	CP-ACK
	

	111a
	-->
	DETACH REQUEST
	A manual attach UE is detached

	111b
	<--
	DETACH ACCEPT
	

	112
	SS
	
	The SS releases the RRC connection

	113
	UE
	
	The UE shall indicate that an SM has arrived. 

	114
	UE
	
	Clear the SMS message store

	NOTE:
Time values for SS wait time are chosen sufficiently high to be sure that the UE has enough time to respond to the different messages.


Specific Message Contents

SMS DELIVER TPDU (not containing a type 0 message)

	Information element
	Comment
Value

	TP-PID
	Different from Type 0: “01000000”B

	TP-UDL 
	160

	TP-UD (140 octets)
	text of message (160 characters)

	NOTE:
The 160 characters in TP-UD shall include at least one occurrence of each character in the default alphabet (see 3GPP TS 23.038, clause 6.2.1).


16.2.1.5
Test requirements

After step 7 UE shall receive SMS-DELIVER TPDU and send CP-ACK within 25 s and CP-DATA containing RP-ACK within 60 s.

After step 14 UE shall indicate that an SM has arrived.
After step 27 UE shall retransmit CP-DATA containing RP-ACK within twice TC1M.

After step 30 UE shall indicate that an SM has arrived.

After step 43 UE shall repeat CP-DATA retransmissions and the maximum number of retransmissions must not exceed three.

After step 48 UE shall indicate that an SM has arrived.

After step 51 UE shall receive SMS-DELIVER TPDU and send CP-ACK within 25 s and CP-DATA containing RP-ACK within 60 s.

After step 59 UE shall indicate that an SM has arrived.
After step 69 UE shall retransmit CP-DATA containing RP-ACK within twice TC1M.

After step 74 UE shall indicate that an SM has arrived.

After step 84 UE shall repeat CP-DATA retransmissions and the maximum number of retransmissions must not exceed three.

After step 89 UE shall indicate that an SM has arrived.

After step 94 UE shall receive SMS-DELIVER TPDU and send CP-ACK within 25 s and CP-DATA containing RP-ACK within 60 s.

After step 101 UE shall indicate that an SM has arrived.
After step 106 UE shall receive SMS-DELIVER TPDU and send CP-ACK within 25 s and CP-DATA containing RP-ACK within 60 s.

After step 113 UE shall indicate that an SM has arrived.
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