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1 Overview

This document lists all the changes needed to correct problems in the TTCN implementation of PDCP test case 7.3.5.3 which are part of the LTE test suite. Changes specified in R5s100279 are applicable to this test case as well.
The test case can be demonstrated to run with two LTE UEs (see section 6). Execution log files are provided as evidence. 
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3 Verification Test Summary

Test Cases:
tc_7_3_5_3
Test Group:
PDCP
ATS Version:
iwd-EUTRA-B2009-12_D10wk22
System Simulator used:
Anite Conformance Toolset
UE(s)  used:
Samsung Tanum UE, LG L2000 UE
Verification Status:
PASS
4 Corrections required for test case 7.3.5.3
4.1 Introduction

This section describes the changes required to make test case 7.3.5.3 run correctly with a LTE UE. The TTCN used to pass this test case belongs to iwd-EUTRA-TVB2009-03_D10wk22 release.

4.2 Change 1

	Testcase name
	7.3.5.3

	Reason for change
	1) All Cell Configurations should be initialised first in a test case before preamble.
2) Cell2 requires Max reference cell power in order to activate the cell.
3) Cell2 should be configured with different C-RNTI as UE is assigned a different as compared to one assigned to Cell1 during Handover.

	Summary of change
	1) Moved f_EUTRA_CellConfig_DefPlusUM(eutra_Cell2) above preamble.
2) Added f_EUTRA_CellInfo_InitMaxReferencePower ( eutra_Cell2, -79 ) before Cell2 configuration.

3) Added f_EUTRA_CellInfo_SetC_RNTI ( eutra_Cell2, tsc_C_RNTI_Def3 ) before cell2 configuration.

	Source of change
	File : PDCP_Testcases.ttcn


Before:

	function f_TC_7_3_5_3_EUTRA()

runs on EUTRA_PTC

{

  var PDCP_SS_State_Type v_PDCP_Rec;

  var template (value) EUTRA_FDD_TDD_CellInfo_Type  v_EUTRA_FDD_TDD_Info;

  // Initialization, generic setup, DRB loopback

  f_EUTRA_Init(c1);

  // Use 12 bits SN length

  fl_InitPDCP_Record(v_PDCP_Rec, UM_Mode, PDCP_SNLength12);

  // get FDD_TDD_Info

  v_EUTRA_FDD_TDD_Info:=f_EUTRA_CellInfo_GetFDD_TDD_Info (eutra_Cell1);

  // Cell configuration, with one UM DRB at the SS side

  f_EUTRA_CellConfig_DefPlusUM (eutra_Cell1);

  // Preamble to enter UE in E-UTRA RRC_IDLE (state 2)

  f_EUTRA_Preamble (eutra_Cell1, STATE2A_TESTLOOP_ModeA);

  //set null AS ciphering algorithm

  f_EUTRA_AS_CipheringAlgorithm_Set(eea0);

  //entering UE test state 3, default values with BSR and PHR disabled

  f_EUTRA_RbEst_508_UM_DisableBSR_PHR ( eutra_Cell1 );

  // reconfigure DRB locally to set the required PDCP test mode

  f_EUTRA_SS_CommonRadioBearerConfig_SingleDRB ( eutra_Cell1, cs_DRB2_ConfigUM_PDCP_Mode(v_PDCP_Rec.PDCP_SN_Size) );

  // closing the test loop (mode A), entering state 4

  f_EUTRA_CloseUE_TestLoopModeA ( eutra_Cell1, cs_UE_TestLoopModeA_LB_Setup_NoScaling );

  // Setup cell 2

  f_EUTRA_CellConfig_DefPlusUM( eutra_Cell2 );
  // configure PDCP test mode for Cell 2

  f_EUTRA_SS_CommonRadioBearerConfig_SingleDRB ( eutra_Cell2, cs_DRB2_ConfigUM_PDCP_Mode(v_PDCP_Rec.PDCP_SN_Size) );

  f_EUTRA_TestBody_Set(true, layer2);  // @sic R5-100050 sic@

  f_EUTRA_7_3_5_3_TestBody (v_PDCP_Rec);

  f_EUTRA_TestBody_Set(false);

  // leaving UE test state 4

  //@sic R5-103847 Deactivate test loop and open test loop is removed sic@

  //postamble

  f_EUTRA_Postamble (eutra_Cell2, E3_TESTMODE);

} // f_TC_7_3_5_3_EUTRA


After:

	function f_TC_7_3_5_3_EUTRA()

runs on EUTRA_PTC

{

  var PDCP_SS_State_Type v_PDCP_Rec;

  var template (value) EUTRA_FDD_TDD_CellInfo_Type  v_EUTRA_FDD_TDD_Info;

  // Initialization, generic setup, DRB loopback

  f_EUTRA_Init(c1);

  // Use 12 bits SN length

  fl_InitPDCP_Record(v_PDCP_Rec, UM_Mode, PDCP_SNLength12);

  // get FDD_TDD_Info

  v_EUTRA_FDD_TDD_Info:=f_EUTRA_CellInfo_GetFDD_TDD_Info (eutra_Cell1);

  f_EUTRA_CellInfo_InitMaxReferencePower ( eutra_Cell2, -79 );
  // Cell configuration, with one UM DRB at the SS side

  f_EUTRA_CellConfig_DefPlusUM (eutra_Cell1);

  // Setup cell 2

  f_EUTRA_CellInfo_SetC_RNTI ( eutra_Cell2, tsc_C_RNTI_Def3 );

  f_EUTRA_CellConfig_DefPlusUM( eutra_Cell2 );
  // Preamble to enter UE in E-UTRA RRC_IDLE (state 2)

  f_EUTRA_Preamble (eutra_Cell1, STATE2A_TESTLOOP_ModeA);

  //set null AS ciphering algorithm

  f_EUTRA_AS_CipheringAlgorithm_Set(eea0);

  //entering UE test state 3, default values with BSR and PHR disabled

  f_EUTRA_RbEst_508_UM_DisableBSR_PHR ( eutra_Cell1 );

  // reconfigure DRB locally to set the required PDCP test mode

  f_EUTRA_SS_CommonRadioBearerConfig_SingleDRB ( eutra_Cell1, cs_DRB2_ConfigUM_PDCP_Mode(v_PDCP_Rec.PDCP_SN_Size) );

  // closing the test loop (mode A), entering state 4

  f_EUTRA_CloseUE_TestLoopModeA ( eutra_Cell1, cs_UE_TestLoopModeA_LB_Setup_NoScaling );

  // configure PDCP test mode for Cell 2

  f_EUTRA_SS_CommonRadioBearerConfig_SingleDRB ( eutra_Cell2, cs_DRB2_ConfigUM_PDCP_Mode(v_PDCP_Rec.PDCP_SN_Size) );

  f_EUTRA_TestBody_Set(true, layer2);  // @sic R5-100050 sic@

  f_EUTRA_7_3_5_3_TestBody (v_PDCP_Rec);

  f_EUTRA_TestBody_Set(false);

  // leaving UE test state 4

  //@sic R5-103847 Deactivate test loop and open test loop is removed sic@

  //postamble

  f_EUTRA_Postamble (eutra_Cell2, E3_TESTMODE);

} // f_TC_7_3_5_3_EUTRA


4.3 Change 2
	Testcase name
	

	Reason for change
	1) Activation of Cell2 should be done before Handover by setting the cell power which is visible by the UE.
2) Cell2 integrity and ciphering protection should be enabled before Handover to prevent failures of the UL Data received after handover.
3) Rach procedure on SS should be based on new C-RNTI.
4) Default grants should be provided for Cell2.

5) RRCConnectionReconfiguration should be received on Cell2.

	Summary of change
	1) Added f_EUTRA_SetCellPower (eutra_Cell2 , -79, cs_TimingInfo_Now )
2) Added Enabling integrity and ciphering protection procedure for Cell2 in SS.
3) Configured SS for RachProcedure based on CRNTI on Cell2 before handover.

4) Added f_EUTRA_StartDefULGrantTransmission (eutra_Cell2, cs_TimingInfo_Now ) after handover.

5) Replaced Cell1 to Cell2 in rrcreconfigurationcomplete. 

	Source of change
	File : PDCP_Testcases.ttcn


Before:

	import from EUTRA_RRCSteps all;

import from EUTRA_RRC_Templates all;

import from L2_CommonFunctions all;

import from L2_CommonTemplates all;

import from EUTRA_DRB_Templates all;

import from EUTRA_CellInfo all;

import from EUTRA_SecuritySteps all;

import from EUTRA_Timing all;

import from CommonIP all;

import from Parameters all;

import from EUTRA_ExternalSecurityFunctions all;  // for AsIntegrity
function f_EUTRA_7_3_5_3_TestBody(inout PDCP_SS_State_Type p_PDCP_Rec)

runs on EUTRA_PTC

{

  var RRC_TransactionIdentifier v_RRC_TI := tsc_RRC_TI_Def;

  // The SS creates 3 PDCP Data PDUs and the Next_PDCP_TX_SN is set to "0".

  // The contents of the PDCP SDU is prefabricated in ICMP packets crs_IPv4_AnyIcmpEchoReply_[1..5]

  // When the PDCP SDUs are to be sent the header is added.

  // EXCEPTION: Step 2 and 3 shall be repeated for k=0 to 1(increment=1).

  // Step 2: The SS sends the PDCP Data PDU #k via RLC-UM RB with the following

  // content to the UE: D/C field  = 1 (PDCP Data PDU) and PDCP SN = k.

  // After having sent a PDU, the SS set Next_PDCP_TX_SN= k+1.

  // Step 3: The UE sends the PDCP Data PDU#k via RLC-UM RB with the following

  // content to the UE D/C field  = 1 (PDCP Data PDU) and PDCP SN = k.

  // Data is previously received data from PDU #k.

  // The SS acknowledges the received data.

  f_UPSend(p_PDCP_Rec, eutra_Cell1, crs_IPv4_AnyIcmpEchoReply_1 ( px_IPv4_Address,

                                                                  px_IPv4_Address ));

  f_UPRcv (p_PDCP_Rec, eutra_Cell1, crs_IPv4_AnyIcmpEchoReply_1 ( px_IPv4_Address,

                                                                  px_IPv4_Address ));

  f_UPSend(p_PDCP_Rec, eutra_Cell1, crs_IPv4_AnyIcmpEchoReply_2 ( px_IPv4_Address,

                                                                  px_IPv4_Address ));

  f_UPRcv (p_PDCP_Rec, eutra_Cell1, crs_IPv4_AnyIcmpEchoReply_2 ( px_IPv4_Address,

                                                                  px_IPv4_Address ));

  // Step 4: The SS requests UE to make a handover to Cell2 with the

  // RRCConnectionReconfiguration message sent on Cell 1.

  f_EUTRA_RRC_ConnReconfigHO_IntraLTE_Mobility ( eutra_Cell1,

                                                 eutra_Cell2,

                                                 f_Generate_cs_MobilityControlInfo_HO_CRNTI ( eutra_Cell2,

                                                                                              omit,

                                                                                              tsc_C_RNTI_Def3 ));

  // Step 5: The UE transmits a  RRCConnectionReconfigurationComplete message.

  SRB.receive ( car_SRB1_RrcPdu_IND ( eutra_Cell1, cr_508_RRCConnectionReconfigurationComplete ( v_RRC_TI ) ) );

  // Step 6: The SS sends the PDCP Data PDU #2 via RLC-UM RB with the following

  // content to the UE: D/C field  = 1 (PDCP Data PDU) and PDCP SN = 2.

  // After having sent a PDU, the SS set Next_PDCP_TX_SN= k+1.

  f_UPSend(p_PDCP_Rec, eutra_Cell2, crs_IPv4_AnyIcmpEchoReply_3 ( px_IPv4_Address,

                                                                  px_IPv4_Address ));

  // Step 7: Check: Does the UE sends the PDCP Data PDU #2 via RLC-UM RB with the following

  // content back to the SS: D/C field = 1 (PDCP Data PDU) and PDCP SN = 0.

  // Data is previously received data PDU #2.

  p_PDCP_Rec.Next_PDCP_RX_SN := 0;

  f_UPRcv (p_PDCP_Rec, eutra_Cell2, crs_IPv4_AnyIcmpEchoReply_3 ( px_IPv4_Address,

                                                                  px_IPv4_Address ));

} // f_EUTRA_7_3_5_3_TestBody




After:

	import from EUTRA_RRCSteps all;

import from EUTRA_RRC_Templates all;

import from L2_CommonFunctions all;

import from L2_CommonTemplates all;

import from EUTRA_DRB_Templates all;

import from EUTRA_CellInfo all;

import from EUTRA_SecuritySteps all;

import from EUTRA_Timing all;

import from CommonIP all;

import from Parameters all;

import from EUTRA_ExternalSecurityFunctions all;  // for AsIntegrity

import from EUTRA_SecurityFunctions all;

import from EUTRA_CellCfg_Templates all;
function f_EUTRA_7_3_5_3_TestBody(inout PDCP_SS_State_Type p_PDCP_Rec)

runs on EUTRA_PTC

{

  var RRC_TransactionIdentifier v_RRC_TI := tsc_RRC_TI_Def;

  var EUTRA_SecurityParams_Type v_Auth_Params;

  var NextHopChainingCount v_NextHopChainingCount := 0;
  // The SS creates 3 PDCP Data PDUs and the Next_PDCP_TX_SN is set to "0".

  // The contents of the PDCP SDU is prefabricated in ICMP packets crs_IPv4_AnyIcmpEchoReply_[1..5]

  // When the PDCP SDUs are to be sent the header is added.

  // EXCEPTION: Step 2 and 3 shall be repeated for k=0 to 1(increment=1).

  // Step 2: The SS sends the PDCP Data PDU #k via RLC-UM RB with the following

  // content to the UE: D/C field  = 1 (PDCP Data PDU) and PDCP SN = k.

  // After having sent a PDU, the SS set Next_PDCP_TX_SN= k+1.

  // Step 3: The UE sends the PDCP Data PDU#k via RLC-UM RB with the following

  // content to the UE D/C field  = 1 (PDCP Data PDU) and PDCP SN = k.

  // Data is previously received data from PDU #k.

  // The SS acknowledges the received data.

  f_UPSend(p_PDCP_Rec, eutra_Cell1, crs_IPv4_AnyIcmpEchoReply_1 ( px_IPv4_Address,

                                                                  px_IPv4_Address ));

  f_UPRcv (p_PDCP_Rec, eutra_Cell1, crs_IPv4_AnyIcmpEchoReply_1 ( px_IPv4_Address,

                                                                  px_IPv4_Address ));

  f_UPSend(p_PDCP_Rec, eutra_Cell1, crs_IPv4_AnyIcmpEchoReply_2 ( px_IPv4_Address,

                                                                  px_IPv4_Address ));

  f_UPRcv (p_PDCP_Rec, eutra_Cell1, crs_IPv4_AnyIcmpEchoReply_2 ( px_IPv4_Address,

                                                                  px_IPv4_Address ));

  f_EUTRA_SetCellPower (eutra_Cell2 , -79, cs_TimingInfo_Now );

  v_Auth_Params := f_EUTRA_Security_Get ( ); 

  v_Auth_Params := f_EUTRA_SS_AS_ActivateSecurity_HO_Reest ( eutra_Cell2, v_Auth_Params, v_NextHopChainingCount );

  f_EUTRA_Security_Set ( v_Auth_Params );

  f_EUTRA_SS_ConfigRachProcedure (eutra_Cell2, omit, cs_RachProcedureConfig_CRNTI_Def(f_EUTRA_CellInfo_GetRAR_TA(eutra_Cell2),

                                                                                             f_EUTRA_CellInfo_GetDL_ChBandwidth(eutra_Cell2)));
  // Step 4: The SS requests UE to make a handover to Cell2 with the

  // RRCConnectionReconfiguration message sent on Cell 1.

  f_EUTRA_RRC_ConnReconfigHO_IntraLTE_Mobility ( eutra_Cell1,

                                                 eutra_Cell2,

                                                 f_Generate_cs_MobilityControlInfo_HO_CRNTI ( eutra_Cell2,

                                                                                              omit,

                                                                                              tsc_C_RNTI_Def3 ));

  f_EUTRA_StartDefULGrantTransmission ( eutra_Cell2, cs_TimingInfo_Now );
  // Step 5: The UE transmits a  RRCConnectionReconfigurationComplete message.

  SRB.receive ( car_SRB1_RrcPdu_IND ( eutra_Cell2, cr_508_RRCConnectionReconfigurationComplete ( v_RRC_TI ) ) );

  // Step 6: The SS sends the PDCP Data PDU #2 via RLC-UM RB with the following

  // content to the UE: D/C field  = 1 (PDCP Data PDU) and PDCP SN = 2.

  // After having sent a PDU, the SS set Next_PDCP_TX_SN= k+1.

  f_UPSend(p_PDCP_Rec, eutra_Cell2, crs_IPv4_AnyIcmpEchoReply_3 ( px_IPv4_Address,

                                                                  px_IPv4_Address ));

  // Step 7: Check: Does the UE sends the PDCP Data PDU #2 via RLC-UM RB with the following

  // content back to the SS: D/C field = 1 (PDCP Data PDU) and PDCP SN = 0.

  // Data is previously received data PDU #2.

  p_PDCP_Rec.Next_PDCP_RX_SN := 0;

  f_UPRcv (p_PDCP_Rec, eutra_Cell2, crs_IPv4_AnyIcmpEchoReply_3 ( px_IPv4_Address,

                                                                  px_IPv4_Address ));

} // f_EUTRA_7_3_5_3_TestBody


5 Execution Log Files

5.1 Samsung Tanum UE

The Samsung Tanum UE passed these test cases on the Anite Conformance Toolset solution with Snow 3G integrity algorithm. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log files tc_7_3_5_3_Samsung-log.html:

In the log files (in html format) the complete test case execution can be seen. All message contents are fully decoded and can be verified. Preliminary verdicts and the final test case verdict can be seen in the log files.

5.2 LG L2000 UE
The LG L2000 UE passed these test cases on the Anite Conformance Toolset solution with Snow 3G integrity algorithm. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log files tc_7_3_5_3_LG-log.html:

In the log files (in html format) the complete test case execution can be seen. All message contents are fully decoded and can be verified. Preliminary verdicts and the final test case verdict can be seen in the log files.

6 References

	[1]
	R5s100299: This archive comprises html format execution log file and the TTCN file.
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