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<Start of Change>
22.5.19
NB-IoT/RDS (new protocol of NON-IP transmission) between UE and SCEF

22.5.19.1
Test Purpose (TP)

(1)

with { UE has established a PDN connection with MME for NON-IP transmission }

ensure that {

  when { SCEF/P-GW initiates the establishment of acknowledged transfer procedure by transmitting a SET_ACK_MODE message }

    then { the UE sends a ACCEPT message piggybacked in an ESM message }

            }

(2)

with { The acknowledged transfer has been established }

ensure that {

  when { SCEF/P-GW send a I Frame for non-IP data }

    then { the UE receives the information correctly and sends acknowledgement by transmitting an S Frame }

            }

22.5.19.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 24.250, clauses 6.2.2.2, 6.2.2.3, 6.2.3.2, 6.2.3.3, 6.2.3.4.

[TS 24.250, clause 6.2.2.2]

The originator shall initiate the establishment of acknowledged transfer procedure when upper layers indicate information is to be transmitted using acknowledged operation. The originator and the receiver identify the source and destination port numbers before initiating establishment of acknowledged transfer procedure.

The originator initiates the establishment of acknowledged transfer procedure by transmitting a SET_ACK_MODE command to receiver. When a single application on the originator conducts data transfer with a single application on the receiver, the Source Port and Destination Port numbers need not be used; otherwise the originator shall set the Source Port to the port number of the source application on the originator and the Destination Port to the port number of the destination application on the receiver. The originator shall clear all exception conditions, discard all queued I frames, reset the retransmission counter and timer T200 shall be set.

If a logical link between the UE and SCEF identified without port numbers exists and the originator needs to initiate establishment of an additional acknowledged transfer procedure, the additional logical link between the UE and SCEF shall be identified with port numbers while the first logical link can remain without port numbers.
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Figure 6.2.2.2-1: Establishment of acknowledged transfer procedure

[TS 24.250, clause 6.2.2.3]

Upon receiving a SET_ACK_MODE command, the receiver checks if the Destination Port number contained in the SET_ACK_MODE command corresponds to an application on the receiver. 

If the check is successful and if the application accepts to enter acknowledged transfer mode, the receiver shall send an ACCEPT response to the originator. When a single application on the originator conducts data transfer with a single application on the receiver, the Source Port and Destination Port numbers need not be used; otherwise the receiver shall set the Source Port to the port number of the application on the receiver and the Destination Port to the port number of the application on the originator. The receiver shall reset timer T200 if active, clear all exception conditions and set V(S), V(R) and V(A) to 0.If the originator has received information to be transmitted from upper layers, the information is inserted in an I frame. The control field parameters N(S) and N(R) shall be assigned the values V(S) and V(R), respectively. V(S) shall be incremented by 1 at the end of the transmission of the I frame.

[TS 24.250, clause 6.2.3.2]

The originator shall request an acknowledgement from the receiver by transmitting an I or S frame with the A bit set to 1. The originator may request an acknowledgement at any time. An acknowledgement shall be requested when:

-
the last I frame in a sequence of one or more I frames is transmitted; or

-
V(S) = V(A) + k as a result of the transmission of the I frame.

The originator shall transmit a frame in the following order of priority:

-
If there are any I frames marked for retransmission then the originator shall increment by 1 the retransmission count variable for the I frame with the lowest send sequence number N(S). If the retransmission count variable exceeds the value of N200, then the originator shall initiate the Establishment of acknowledged operation procedure as described in subclause 6.2.2. If the retransmission count variable does not exceed the value of N200, then the originator shall retransmit the I frame.

-
If the originator has a new I frame to transmit, if V(S) ( V(A) + k (where k is the maximum number of outstanding I frames) then the new I frame shall be transmitted.

-
If the originator has an acknowledgement to transmit then the originator shall transmit an S frame.

When requesting an acknowledgement, the originator shall set timer T201 and associate the timer with the I frame currently being transmitted, or, if the A bit is transmitted in an S frame, with the I frame last transmitted.
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Figure 6.2.3.2-1: Acknowledged information transfer procedure

[TS 24.250, clause 6.2.3.3]

When the receiver receives a valid I frame whose N(S) is equal to the current V(R), the receiver shall:

-
pass the contents of the Information field to the appropriate upper layer entity;

-
increment its V(R) by 1; and

-
respond with a I or S frame containing the SACK bitmap, if the A bit of the received I frame was set to 1.

When the receiver receives a valid I frame whose N(S) is not in the range V(R) ( N(S) ( V(R) + k, the receiver shall discard the frame as a duplicate.

When the receiver receives a valid I frame where V(R) ( N(S) ( V(R) + k, then the receiver shall store the I frame until all frames from V(R) to N(S) ‑ 1 inclusive are correctly received. Once all the frames are correctly received the receiver shall then:

-
pass the contents of the Information field to the appropriate upper layer entity; and

-
set its V(R) = N(S) + 1.

Whenever the receiver detects an error in the sequence of received I frames, it shall transmit an I or S frame.

If the receiver receives an I frame with a higher N(S) than the N(S) of the previously received I frame, and if there are I frames missing between these two N(S) values, then the receiver shall assume that the missing I frames have been lost. If the receiver receives an I frame with a lower N(S) than the N(S) of the previously received I frame, it can assume that its peer originator has (re‑) started retransmission due to the reception of an acknowledgement.

[TS 24.250, clause 6.2.3.4]

On receipt of a valid I or S frame , the originator shall, if N(R) is valid, treat the N(R) contained in this frame as an acknowledgement for all the I frames it has transmitted with an N(S) up to and including the received N(R) ‑ 1. A valid N(R) value is one that is in the range V(A) ( N(R) ( V(S). If N(R) is not valid, then the received SACK bitmap shall be disregarded.

V(A) shall then be set to N(R).

On receipt of a valid I or S frame containing the SACK bitmap, the originator shall consider all I frames with the corresponding bit set to 1 in the SACK bitmap as acknowledged.

If timer T201 is active and associated with an acknowledged I frame, then timer T201 shall be reset.

The originator shall determine which I frames to retransmit by analysing it’s I frame transmission sequence history and the acknowledgements received. An unacknowledged I frame that was transmitted prior to an acknowledged I frame shall be considered lost and shall be marked for retransmission. Acknowledged I frames shall be removed from the I frame transmission sequence history.

22.5.19.3
Test description

22.5.19.3.1
Pre-test conditions

System Simulator:
-
Ncell 1 as defined in clause 8.1.4.2 in TS 36.508[18].
-
System information combination 1 as defined in TS 36.508[18] clause 8.1.4.3.1.1 is used in NB-IoT cells;

UE:

-
The UE is previously registered on NB-IoT Cell.

Preamble:

-
The UE is in state NB-IoT UE Attach, Connected Mode (State 2-NB) on Ncell 1 according to [18].

22.5.19.3.2
Test procedure sequence

Table 22.5.19.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	1
	SS transmits an ESM DATA TRANSPORT message including a SET_ACK_MODE message.
	<--
	NAS: ESM DATA TRANSPORT

TC: SET_ACK_MODE
	-
	-

	2
	Check: Does UE transmit an ACCEPT message.
	-->
	NAS: ESM DATA TRANSPORT

RDS: ACCEPT
	1
	P

	3
	SS transmits non-IP data by sending an I Frame.
	<--
	NAS: ESM DATA TRANSPORT

TC: I Frame
	-
	-

	4
	Check: Does UE response this acknowledgement by sending an S Frame?
	-->
	NAS: ESM DATA TRANSPORT

RDS: S Frame
	2
	P

	5
	SS transmits a DISCONNECT message.
	<--
	NAS: ESM DATA TRANSPORT

TC: DISCONNECT
	
	

	6
	Check: Does UE transmit an ACCEPT message.
	-->
	NAS: ESM DATA TRANSPORT

RDS: ACCEPT
	
	


22.5.19.3.3
Specific message contents

Table 22.5.19.3.3-1: Message ESM DATA TRANSPORT (steps 1, Table 22.5.19.3.2-1)

	Derivation path: TS 36.508 [18], table 4.7.3-12A.

	Information Element
	Value/Remark
	Comment
	Condition

	EPS bearer identity
	Set to the id consulted during preamble
	
	

	User data container
	'011111000000011100000000'B
	- Address and Control field of RDS: SET_ACK_MODE
- ADS is set to 1, source port is 0 and destination port is 0.
	

	Release assistance indication
	Not present
	
	


Table 22.5.19.3.3-2: Message ESM DATA TRANSPORT (steps 2 and 6, Table 22.5.19.3.2-1)

	Derivation path: TS 36.508 [18], table 4.7.3-12A.

	Information Element
	Value/Remark
	Comment
	Condition

	EPS bearer identity
	Same with step 1
	
	

	User data container
	'011111??????011000000000'B
	- Address and Control field of RDS: ACCEPT
	

	Release assistance indication
	Not present
	
	


Table 22.5.19.3.3-3: Message ESM DATA TRANSPORT (steps 3, Table 22.5.19.3.2-1)

	Derivation path: TS 36.508 [18], table 4.7.3-12A.

	Information Element
	Value/Remark
	Comment
	Condition

	EPS bearer identity
	Same with step 1
	

	

	User data container
	'0110 1000 000 000 11 0000 0000'B
	- Address and Control field of I Frame 
- ADS is set to 1, source port is 0 and destination port is 0.
	

	Release assistance indication
	Not present
	
	


Table 22.5.19.3.3-4: Message ESM DATA TRANSPORT (steps 4, Table 22.5.19.3.2-1)

	Derivation path: TS 36.508 [18], table 4.7.3-12A.

	Information Element
	Value/Remark
	Comment
	Condition

	EPS bearer identity
	Same with step 1
	
	

	User data container
	'011010??0011001100000000'B
	- Address and Control field of S Frame
	

	
	If present: contents not checked
	- Information field of S Frame
	

	Release assistance indication
	Not present
	
	


Table 22.5.19.3.3-5: Message ESM DATA TRANSPORT (steps 5, Table 22.5.19.3.2-1)

	Derivation path: TS 36.508 [18], table 4.7.3-12A.

	Information Element
	Value/Remark
	Comment
	Condition

	EPS bearer identity
	Same with step 1
	
	

	User data container
	‘0011 1100 0000 0100 0000 0000'B
	- Address and Control field of DISCONNECT 
- ADS is set to 1, source port is 0 and destination port is 0.
	

	Release assistance indication
	Not present
	
	


<End of Change>
3GPP
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