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46.2.1
Default Conditions

-
The MS default initial condition is that it is GPRS attached.

-
Data and header compression are off.


If the MS sends an XID command with XID parameters any time before a data transfer, the SS shall send an XID response, accepting the values proposed by the MS.

46.2.2.1.1
Mobile originated normal data transfer with LLC in acknowledged mode

46.2.2.1.1.1
Conformance requirement

The SNDCP entity shall initiate acknowledged data transmission only if the PDP context for the NSAPI identified in the SN-DATA.request has been activated and if acknowledged LLC operation has been established.

The N-PDU number in acknowledged mode is a number assigned to each N-PDU received by SNDCP through an SN-DATA.request. N-PDU numbers for different NSAPIs shall be assigned independently. The N-PDU number shall be included in the SNDCP header of the first segment of an N-PDU.

Upon reception of an SN-DATA.request, the SNDCP entity shall assign to the N-PDU received the current value of the Send N-PDU number as the N-PDU number, increment the Send N-PDU number by 1, perform the compression and segmentation functions, then forward the SN-PDU(s) in LL-DATA.request to the LLC layer. The N-PDU shall be stored into a buffer in the SNDCP entity. The buffered N-PDU shall be deleted when the SN-DATA PDU carrying the last segment of the N-PDU is confirmed by an LL-DATA.confirm primitive.

A (possibly compressed) N-PDU shall be segmented into one or more SN-PDUs. The length of each SN-PDU shall not be greater than N201-I (for acknowledged mode) or N201-U (for unacknowledged mode).

Reference

3GPP TS 04.65, subclauses 6.9.1 and 6.7.1.1.

46.2.2.1.1.2 
Test purpose

To verify that:

-
The MS sends the N-PDU number in the first segment of every N-PDU.

-
The MS increments the N-PDU number properly.

-
The size of a segment must not be greater than N201-I.

46.2.2.1.1.3 Method of test

Initial conditions

-

Related PICS/PIXIT Statement

-

Test procedure

Activation of PDP context 13 is initiated from MS.

Verify that the first segment of the first N-PDU received has N-PDU number 0. Acknowledge all the segments received from the MS. For the subsequent N-PDUs received, verify that the N-PDU number is incremented properly.

Repeat the test case for PDP contexts 11 and 12.

Maximum duration of the test

10 minutes.

Expected sequence

	Step
	Direction
	Message
	Comments

	1
	
	{PDP Context Activation}
	Macro. Initiate PDP context activation from the MS. The PDP context used here is PDP context 13. N201-I=140.

	2
	
	
	Initiate data transfer of 5000 octets from the MS .



	3
	MS -> SS
	SN-DATA PDU
	Verify that the number of octets in the SN-DATA PDU does not exceed N201-I. 

Verify that the first SN-DATA PDU received has M=1, T=0, F=1, X = 0, DCOMP = PCOMP = 0,N-PDU number = 0.

	4
	
	
	Verify that the last segment of every N-PDU received has M=0, T=0, and F=0. 

Note: Final SN-DATA-PDU could have M=0, T=0 and F=1, if the last N-PDU is too short to be segmented

	5
	
	
	Verify that for the subsequent N-PDUs, the N-PDU number is incremented properly

	6
	
	
	Repeat step 3 to 5 until 5000 octets are sent.

	7
	
	
	Repeat the test case for SAPIs 3 and 9.The PDP context used for SAPI 3 is PDP Context 11 and the one for SAPI 9 is PDP Context 12.


Note: The N-PDU size shall be more than the negotiated values of N201-I so that segmentation at SNDCP is ensured.
46.2.2.1.2
Mobile originated normal data transfer with LLC in unacknowledged mode

46.2.2.1.2.1 
Conformance requirement

The SNDCP entity shall initiate unacknowledged data transmission only if the PDP context for the NSAPI identified in the SN-DATA.request has been activated. The SNDCP entity may initiate unacknowledged data transmission even if the acknowledged peer-to-peer operation is not established for that NSAPI. The N-PDU number in unacknowledged mode is a number assigned to each N-PDU received by SNDCP through an SN-UNITDATA.request. N-PDU numbers for different NSAPIs shall be assigned independently. The N-PDU number shall be included in the SNDCP header of every SN-UNITDATA PDU.

A variable, the Send N-PDU number (unacknowledged), shall be maintained for each NSAPI using unacknowledged peer-to-peer LLC operation. When an NSAPI using unacknowledged peer-to-peer LLC operation is activated, the Send N-PDU number (unacknowledged) shall be set to 0. The Send N-PDU number (unacknowledged) shall also be set as described in subclauses 5.1.2.1 and 5.1.2.22. Modulo 4096 operation shall be applied to the Send N-PDU number (unacknowledged). 

Upon reception of an SN-UNITDATA request, the SNDCP entity shall assign the current value of the Send N-PDU number (unacknowledged) as the N-PDU number of the N-PDU received, increment Send N-PDU number (unacknowledged) by 1, compress and segment the information, then forward the SN‑PDU(s) in LL‑UNITDATA.request to the LLC layer. The N-PDU shall be deleted immediately after the data has been delivered to the LLC layer.
A (possibly compressed) N-PDU shall be segmented into one or more SN-PDUs. The length of each SN-PDU shall not be greater than N201-I (for acknowledged mode) or N201-U (for unacknowledged mode).

The segment number is a sequence number assigned to each SN-UNITDATA PDU. The sequence number shall set to 0 in the first SN-UNITDATA PDU of an N-PDU, and incremented by 1 for each subsequent SN-UNITDATA PDU. Modulo 16 operation is applied. N-PDU number is included in every SN-UNITDATA PDU.

The SNDCP entity shall perform the mapping function of SN_UNITDATA primitives onto LL_UNITDATA primitives

Reference

3GPP TS 04.65, subclauses 6.9.2, 6.7.1.1, 6.7.3 and 5.2.

46.2.2.1.2.2 
Test purpose

To verify that:

-
The MS sends the N-PDU number in every segment of every N-PDU.

-
The MS increments the N-PDU number and segment number properly and modulo 16 operation is applied.

-
The size of a segment shall not be greater than N201-U.

-
The MS maps the SN_UNITDATA PDUs onto SAPIs allocated by Network.

46.2.2.1.2.3 
Method of test

Initial conditions

-

Related PICS/PIXIT Statement

-

Test procedure

PDP context 10 is initiated from MS.

Initiate unacknowledged data transfer from MS.

Verify that the first segment of the first N-PDU received has N-PDU number 0. For the subsequent N-PDUs received, verify that the N-PDU number is incremented properly.

Verify that the SN-UNITDATA PDUs are numbered correctly.

Verify the SAPI number on which the data PDU is received.

Verify that Modulo 16 operation is applied.

Maximum duration of the test

2 minutes.

Expected sequence

	Step
	Direction
	Message
	Comments

	1
	
	{PDP Context Activation}
	Macro. Initiate PDP context activation from the MS. The PDP context used here is PDP context 10.

	2
	SS -> MS
	XID
	XID command with N201-U = 140.

	3
	MS -> SS
	XID
	XID response.

	4
	
	
	Initiate data transfer of 5000 octets from the MS.

	5
	MS -> SS
	SN-UNITDATA PDU
	Verify that the number of octets in the SN-UNITDATA PDU does not exceed N201-U. 

Verify that the first SN-UNITDATA PDU received has M=1, T=1, F=1, X = 0, DCOMP = PCOMP = 0, N-PDU number = 0, segment = 0.

	6
	SS
	
	Verify that the segment number is incremented properly for every SN-PDU.

Verify that the last segment of every N-PDU received has M=0, T=1, and F=0.

The last segment of last N-PDU may be not segmented; the F bit shall not be checked.

	7
	SS
	
	Verify that for the subsequent N-PDUs, the N-PDU number is incremented properly and N-PDU number is present in every SN-UNITDATA PDU

	8
	SS
	
	Verify the SAPI number In the received LLC frame header

	9
	
	
	Repeat steps 5 to 8 until 5000 octets are sent.

Verify modulo 16 operation is applied for the 17th segment of SN-UNITDATA PDU


Note: The N-PDU size shall be more than the negotiated values of N201-U so that segmentation at SNDCP is ensured.
46.2.2.1.3
Usage of acknowledged mode for data transmission before and after PDP Context modification, on different SAPIs

46.2.2.1.3.1
Conformance Requirement

Upon reception of the SNSM-MODIFY.indication from the SM sublayer:

-
the SNDCP entity shall, if necessary, establish the acknowledged peer-to-peer LLC operation for the indicated SAPI (the establishment criteria and procedure are described in subclause 6.2.1);

-
the SNDCP entity shall also, if necessary, release the acknowledged peer-to-peer LLC operation for the originally-assigned SAPI (the release criteria and procedure are described in subclause 6.2.2); In addition, if the newly-assigned SAPI is different from the original SAPI:

-
LL-DATA.indication, LL-DATA.confirm and LL-UNITDATA.indication received on the old SAPI shall be ignored;

-
LL-DATA.request and LL-UNITDATA.request shall be sent on the new SAPI; and
-
if acknowledged peer-to-peer LLC operation is used both before and after the receipt of the SNSM‑MODIFY. indication, then all buffered N-PDUs (i.e., the ones whose complete reception has not been acknowledged and the ones that have not been transmitted yet) shall be transmitted starting from the oldest N-PDU.

Reference

3GPP TS 04.65, subclause 5.1.2.23.

46.2.2.1.3.2 Test purpose

To verify that after the PDP context modification:

-
the MS resumes acknowledged data transfer correctly with the oldest N-PDU which is buffered after a PDP context modification.

46.2.2.1.3.3
Method of test

Initial conditions

-

Related PICS/PIXIT Statement

-

Test procedure

PDP Context 11 is initiated from MS.

After the first N-PDU is correctly received in acknowledged mode, the last segment of the second N-PDU (N-PDU number=1) is not acked and a PDP context modification is initiated from SS to PDP context 12, ie: using SAPI 9 in acknowledged mode.

After the modification procedure is complete, the first SN-DATA PDU received shall have the N-PDU number 1. The N-PDU received shall be the same as the last one before the modification procedure was triggered.

Maximum duration of the test

2 minutes.

Expected sequence

	Step
	Direction
	Message
	Comments

	1
	
	{PDP Context Activation}
	Macro. Initiate PDP context activation from the MS. Use PDP context 11.

	2
	
	
	Initiate acknowledged data transfer for 5000 octets, from the MS.

	3
	MS -> SS
	SN-DATA PDU
	Verify that the number of octets in the SN-DATA PDU does not exceed N201-I. 


	4
	
	
	 Repeat step 3 until the last SN-DATA PDU of N-PDU 0 is received.


	5
	
	
	Receive the next N-PDU, N-PDU = 1 by following steps 3 and 4. Do not acknowledge the last segment of the N-PDU.

	6
	
	{PDP Context Modification}
	Macro. Initiate PDP context modification procedure from the SS. Use PDP context 12 (ie: using SAPI 9 in acknowledged mode)

	7
	SS->MS
	DISC
	Initiate the release of LLC link by sending DISC on SAPI 3 and receive UA or DM from MS.

	8
	MS->SS
	UA or DM
	

	9
	SS->MS
	SABM
	Initiate the establishment of LLC link by sending SABM on SAPI 9 and receive UA from MS.

	10
	MS->SS
	UA
	

	11
	MS -> SS
	SN-DATA PDU
	Verify that the number of octets in the SN-DATA PDU does not exceed N201-I. 


Verify that the N-PDU received has N-PDU number = 1.

	
	
	
	

	12
	
	
	Verify that for the subsequent N-PDUs, the N-PDU number is incremented properly

	13
	
	
	Repeat steps 11 to 12 until 5000 octets are sent.


46.2.2.1.4
Reset indication during unacknowledged mode

46.2.2.1.4.1
Conformance Requirement

Upon receipt of the LL-RESET.indication, the SNDCP layer shall:

-
reset all SNDCP XID parameters to their default values;

-
in the MS, for every NSAPI using unacknowledged peer-to-peer LLC operation, set the Send N-PDU number (unacknowledged) to 0.

Reference

3GPP TS 04.65, subclause 5.1.2.1.

46.2.2.1.4.2
Test purpose

To verify that the MS resets the Send N-PDU number to 0 on link reset during an unacknowledged mode data transfer.

46.2.2.1.4.3
Method of test

Initial conditions

-

Related PICS/PIXIT Statement

-

Test procedure

PDP Context 10 is initiated from MS.

An XID command is sent with reset from SS during unacknowledged data transfer, after receiving N-PDU number 2 from MS. The next N-PDU number from MS shall be 0.

Maximum duration of the test

2 minutes.

Expected sequence

	Step
	Direction
	Message
	Comments

	1
	
	{PDP Context Activation}
	Macro. Initiate PDP context activation from the MS. Use PDP context 10.

	2
	
	
	Initiate unacknowledged data transfer using sufficient amount of data to be sure that at least four N-PDUs will be sent by MS.

	3
	MS -> SS
	SN-UNITDATA PDU
	Verify that the number of octets in the SN-UNITDATA PDU does not exceed N201-U.


	4
	
	
	Repeat step 3 until the last SN-DATA PDU of N-PDU 0 is received.

	5
	
	
	Receive the N-PDUs from the MS until N-PDU number becomes 2

	6
	SS->MS
	XID 
	Initiate the XID command from SS with reset

	
	
	
	Discard all UI frames received.

	7
	MS->SS
	XID
	XID response

	8
	MS -> SS
	SN-UNITDATA PDU
	Verify that the number of octets in the SN-UNITDATA PDU does not exceed N201-U. 

Verify that the first SN-UNITDATA PDU received after link reset has N-PDU number = 0, segment number = 0.



	9
	
	
	Repeat step 8 until all triggered data is sent.


46.2.2.1.5
Reset indication during acknowledged mode

46.2.2.1.5.1
Conformance Requirement

Upon receipt of the LL-RESET.indication, the SNDCP layer shall:

-
reset all SNDCP XID parameters to their default values;

-
for every NSAPI using acknowledged peer-to-peer LLC operation, enter the recovery state and suspend the transmission of SN-PDUs until an SNSM-SEQUENCE.indication primitive is received for the NSAPI.

Reference

3GPP TS 04.65, subclause 5.1.2.1.

46.2.2.1.5.2 
Test purpose

To verify that the MS suspends the data transfer in acknowledged mode on link reset and resume when indicated by the SS.

46.2.2.1.5.3
Method of test

Initial conditions

Two cells , cell A and B need to be supported.B is in a routing area (in a new SGSN) and location area different from that of A. The power level of cell A shall be higher than that of cell B so that the MS selects cell A.

Related PICS/PIXIT Statement

-

Test procedure

PDP Context 13 is initiated from MS.

Acknowledge the first 2 N-PDUs received from MS during the data transfer.

Initiate an inter SGSN Routing Area Update procedure from MS. An XID command is sent with reset from SS, after receiving N-PDU number N from MS. Specify the Receive N-PDU number to be 3 in the Routing Area Update Accept message. Verify that the data transfer is resumed and the MS sends the complete N-PDU with N-PDU number 3.

Maximum duration of the test

2 minutes.

Expected sequence

	Step
	Direction
	Message
	Comments

	1
	
	{PDP Context Activation}
	Macro. Initiate PDP context activation from the MS. Use PDP context 13.

	2
	
	
	Initiate acknowledged data transfer for 7000 octets, from the MS.

	3
	MS -> SS
	SN-DATA PDU
	Verify that the number of octets in the SN-DATA PDU does not exceed N201-I. 



	4
	
	
	Repeat step 3 until the last SN-DATA PDU of N-PDU 0 is received.

	5
	
	
	Receive the N-PDUs from the MS until N-PDU number becomes 1 and acknowledge all the segments completely.

	6
	
	
	Receive the N-PDUs 2 and 3 from the MS and do not acknowledge the last SN-PDU of N-PDU 3..

	7
	
	{Inter-SGSN Routing Area Update}
	Macro.Initiate a cell change requesting the MS to move to cell B.

Initiate an inter SGSN Routing Area Update procedure from SS. 

Send the Receive N-PDU number as 3 in the Routing Area Update Accept message.

	8
	SS->MS
	SABM
	

	9
	MS->SS
	UA
	

	10
	MS -> SS
	SN-DATA PDU
	Verify that the number of octets in the SN-DATA PDU does not exceed N201-I. 

Verify that the first segment of the SN-DATA PDU received hasN-PDU number = 3

	11
	
	
	Repeat step 10 until 7000 octets are sent.
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