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1 Overview

This document lists all the changes needed to correct problems in the TTCN implementation of test case 13.1.1, which is part of the LTE/SAE test suite.
The test case can be demonstrated to run with one LTE UE (see section 6). Execution log files are provided as evidence. 
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3 Verification Test Summary

Test Case:
tc_13_1_1
Test Group:
MultiLayer_Procedures
ATS Version:
iwd-EUTRA-TVB2009-03_D09wk51
System Simulator used:
R&S CMW500
UE used:
LG Electronics LEO3 UE.

Verification Status:
PASS
4 Corrections required for test case 13.1.1
4.1 Introduction

This section describes the changes required to make test case 13.1.1 run correctly with a LTE UE. The TTCN used to pass this test case belongs to iwd-EUTRA-TVB2009-03_D09wk51 release. The changes applied are also provided in TTCN format [1].
4.2 Change 1 / PDCP SDU templates shall be used
	Testcase name
	f_TC_13_1_1_EUTRA

	Reason for change
	Send and receive statements are incorrect. The PDCP layer in the SS is configured in the normal way, i.e. no PDCP test mode is configured. This means that TTCN needs to send PDCP SDUs, the SS stack will add the  appropriate headers and produce correct PDCP PDUs to be passed  to RLC. The TTCN code shall use PDCP SDU templates transporting the IP packets and not PDCP PDU templates.

	Summary of change
	Send and receive statements for sending and receiving IP packets have been corrected

	Source of change
	MultiLayer_procedures.ttcn


Before:

	function f_TC_13_1_1_EUTRA()

      runs on EUTRA_PTC { 
 /* Activation and deactivation of additional data radio bearer in E-UTRA */

    var RRC_TransactionIdentifier v_RRC_TI := tsc_RRC_TI_Def;

    var template(value) NAS_MSG_Request_Type v_NAS_MSG_Request;

    var template (value) ESM_Cause v_EsmCause43 := cs_ESM_Cause_v ('00101011'B); // "Unknown EPS bearer context"

    var template (present) PDCP_PDU_Type v_Pdu_0_rx, v_Pdu_1_rx, v_Pdu_2_rx;

    var template(value) PDCP_PDU_Type v_Pdu_0_tx, v_Pdu_1_tx, v_Pdu_2_tx;

    const ProcedureTransactionIdentifier v_EPS_TI := '00'O;

    const EPS_BearerIdentity v_DedicatedEpsBeareId := tsc_EpsDedicatedBearerId;

    const EPS_BearerIdentity v_LinkedEpsBearerId := tsc_EpsDefaultBearerId;

    f_EUTRA_Init ( c1 );

    v_NAS_MSG_Request := cs_NAS_Request( tsc_SHT_IntegrityProtected_Ciphered,

                                         cs_508_DeactivateEPSBearerCxtReq( v_DedicatedEpsBeareId,

                                                                           v_EPS_TI,

                                                                           v_EsmCause43 ) );

    //Create and configure cell

    f_EUTRA_CellConfig_DRB_Common ( eutra_Cell1, 1, 0);

    /* Preamble The UE is in state Generic RB Established, UE test mode activated (state 3A) according to [18] using the UE TEST LOOP MODE B. */

    f_EUTRA_Preamble ( eutra_Cell1, STATE2A_TESTLOOP_ModeB );

    f_EUTRA_RbEst_Def ( eutra_Cell1 );

    f_EUTRA_TestBody_Set ( true );

    /* Step 1: SS transmits an RRCConnectionReconfiguration message to establish a data radio bearer.

               The SS transmits a ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST message activating a new EPS bearer context.

               The NAS message is included in a RRCConnectionReconfiguration message.

       Step 2: The UE transmit a RRCConnectionReconfigurationComplete message to confirm the establishment of data radio bearer. */

    f_TxDedicatedEpsBearerCtxtReq ( eutra_Cell1,

                                    tsc_DRB2,

                                    v_DedicatedEpsBeareId,

                                    v_EPS_TI,

                                    cs_LinkedId(hex2bit( v_LinkedEpsBearerId)),

                                    cs_508_EPS_QoS_Dedicated_1, // According to Context#1 in TS 36.508

                                    cs_508_Tft_Dedicated_1 ); // According to Context#1 in TS 36.508

    /* Step 3: The UE transmits an ACTIVATE DEDICATE EPS BEARER CONTEXT ACCEPT message. */

    SRB.receive ( car_SRB2_NasPdu_IND( eutra_Cell1,

                                       cr_NAS_Indication( tsc_SHT_IntegrityProtected_Ciphered,

                                                          cr_508_ActDedicatedEPSBearerCxtAccept ( v_LinkedEpsBearerId ) ) ) );

    /* Step 4: The SS closes the UE test loop mode. */

    f_EUTRA_CloseUE_TestLoopModeB ( eutra_Cell1, '00'O );  //OPEN ISSUE: Check last parameter

    /* Step 5: The SS transmits one IP packet to the UE on the DRB associated with the default EPS bearer context. */

    v_Pdu_0_tx := cs_PDCP_DataLongSN ( 0, tsc_IPPacket00 );

    DRB.send ( cas_DRB_PDCP_PDU_Req ( eutra_Cell1,

                                      cs_TimingInfo_Now,

                                      tsc_RbId_DRB1,

                                      v_Pdu_0_tx ) );
    /* Step 6: Check: Does the UE loop back the IP packet on the DRB associated with the default EPS bearer context? */

    v_Pdu_0_rx := cr_PDCP_DataLongSN ( int2bit(0, 12), tsc_IPPacket00 );

    DRB.receive ( car_DRB_PDCP_PDU_Ind( eutra_Cell1,

                                        tsc_RbId_DRB1,

                                        v_Pdu_0_rx));
    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Test Case 13.2.1 Step 6");

    /* Step 7: The SS transmits one IP packet to the UE on the DRB associated with the dedicated EPS bearer context. */

    v_Pdu_1_tx := cs_PDCP_DataLongSN ( 1, tsc_IPPacket01 );

    DRB.send ( cas_DRB_PDCP_PDU_Req ( eutra_Cell1,

                                      cs_TimingInfo_Now,

                                      tsc_RbId_DRB2,

                                      v_Pdu_1_tx ) );
    /* Step 8: Check: Does the UE loop back the IP packet on the DRB associated with the dedicated EPS bearer context? */

    v_Pdu_1_rx := cr_PDCP_DataLongSN ( int2bit(1, 12), tsc_IPPacket01 );

    DRB.receive ( car_DRB_PDCP_PDU_Ind( eutra_Cell1,

                                        tsc_RbId_DRB2,

                                        v_Pdu_1_rx));
    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Test Case 13.2.1 Step 8");

    /* Step 9: SS transmits an RRCConnectionReconfiguration message to release a data radio bearer.

               The SS transmits a DEACTIVATE EPS BEARER CONTEXT REQUEST including the EPS bearer identity of the dedicated EPS bearer.

               The NAS message is included in a RRCConnectionReconfiguration message. */

    SRB.send ( cas_SRB1_RrcNasPdu_REQ ( eutra_Cell1,

                                        cs_TimingInfo_Now,

                                        cs_RRCConnectionReconfiguration_DRB_Release ( v_RRC_TI, tsc_DRB2 ),

                                        v_NAS_MSG_Request ) );

    /* Step 10: The UE transmits an RRCConnectionReconfigurationComplete message. */

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

    /* Step 11: The UE transmit a DEACTIVATE EPS BEARER CONTEXT ACCEPT. */

    SRB.receive ( car_SRB2_NasPdu_IND ( eutra_Cell1,

                                        cr_NAS_Indication ( tsc_SHT_IntegrityProtected_Ciphered,

                                                            cr_508_DeactivateEPSBearerCxtAccept ( v_DedicatedEpsBeareId ) ) ) );

    /* Step 12: The SS transmits one IP packet to the UE on the DRB associated with the default EPS bearer context. */

    v_Pdu_2_tx := cs_PDCP_DataLongSN ( 2, tsc_IPPacket02 );

    DRB.send ( cas_DRB_PDCP_PDU_Req ( eutra_Cell1,

                                      cs_TimingInfo_Now,

                                      tsc_RbId_DRB1,

                                      v_Pdu_2_tx ) );
    /* Step 13: Check: Does the UE loop back the IP packet on the DRB associated with the default EPS bearer context? */

    v_Pdu_2_rx := cr_PDCP_DataLongSN ( int2bit(2, 12), tsc_IPPacket02 );

    DRB.receive ( car_DRB_PDCP_PDU_Ind ( eutra_Cell1,

                                         tsc_RbId_DRB1,

                                         v_Pdu_2_rx ) );
    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Test Case 13.2.1 Step 13");

    f_EUTRA_TestBody_Set ( false );

    // leaving UE TestLoopModeB

    f_EUTRA_OpenUE_TestLoopMode ( eutra_Cell1 );

    f_EUTRA_Deactivate_TestMode ( eutra_Cell1 );

    /* Postamble */

    f_EUTRA_Postamble ( eutra_Cell1, RRC_CONNECTED, ATTACHED, v_RRC_TI );




After: 

	  function f_TC_13_1_1_EUTRA()

      runs on EUTRA_PTC {

  /* Activation and deactivation of additional data radio bearer in E-UTRA */

    var RRC_TransactionIdentifier v_RRC_TI := tsc_RRC_TI_Def;

    var template(value) NAS_MSG_Request_Type v_NAS_MSG_Request;

    var template (value) ESM_Cause v_EsmCause43 := cs_ESM_Cause_v ('00101011'B); // "Unknown EPS bearer context"

    // var template (present) PDCP_PDU_Type v_Pdu_0_rx, v_Pdu_1_rx, v_Pdu_2_rx;

    // var template(value) PDCP_PDU_Type v_Pdu_0_tx, v_Pdu_1_tx, v_Pdu_2_tx;

    // IP packet designed to match assigned TFTs for downlink on dedicated DRB 

    // See template cs_508_Tft_Dedicated_1

    var  octetstring v_IPPacketDRB2 :=

    '450001486d7d000045'O

  & '11'O // protocol

  & '15f5'O // checksum

  & f_Convert_IPv4Addr2OctString(px_IPv4_Address) // 

  & f_Convert_IPv4Addr2OctString(px_IPv4_Address) // 

  & '79b879b8'O // src port, dst port 

  & '0134597001010600'O

  & 'da0aea6800000000c0a8308b0000000000000000000000000000000000000000'O

  & '0000000000000000000000000000000000000000000000000000000000000000'O

  & '0000000000000000000000000000000000000000000000000000000000000000'O

  & '0000000000000000000000000000000000000000000000000000000000000000'O

  & '0000000000000000000000000000000000000000000000000000000000000000'O

  & '0000000000000000000000000000000000000000000000000000000000000000'O

  & '0000000000000000000000000000000000000000000000000000000000000000'O

  & '0000000000000000638253633501083d0701c6845d1fc68437070c060f01031c'O

  & '7839020240ff0000000000000000000000000000000000000000000000000000'O

  & '0000000000000000'O;

    const ProcedureTransactionIdentifier v_EPS_TI := '00'O;

    const EPS_BearerIdentity v_DedicatedEpsBeareId := tsc_EpsDedicatedBearerId;

    const EPS_BearerIdentity v_LinkedEpsBearerId := tsc_EpsDefaultBearerId;

    f_EUTRA_Init ( c1 );

    v_NAS_MSG_Request := cs_NAS_Request( tsc_SHT_IntegrityProtected_Ciphered,

                                         cs_508_DeactivateEPSBearerCxtReq( v_DedicatedEpsBeareId,

                                                                           v_EPS_TI,

                                                                           v_EsmCause43 ) );

    //Create and configure cell

    f_EUTRA_CellConfig_DRB_Common ( eutra_Cell1, 1, 0);

    /* Preamble The UE is in state Generic RB Established, UE test mode activated (state 3A) according to [18] using the UE TEST LOOP MODE B. */

    f_EUTRA_Preamble ( eutra_Cell1, STATE2A_TESTLOOP_ModeB );

    f_EUTRA_RbEst_Def ( eutra_Cell1 );

    f_EUTRA_TestBody_Set ( true );

    /* Step 1: SS transmits an RRCConnectionReconfiguration message to establish a data radio bearer.

               The SS transmits a ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST message activating a new EPS bearer context.

               The NAS message is included in a RRCConnectionReconfiguration message.

       Step 2: The UE transmit a RRCConnectionReconfigurationComplete message to confirm the establishment of data radio bearer. */

    f_TxDedicatedEpsBearerCtxtReq ( eutra_Cell1,

                                    tsc_DRB2,

                                    v_DedicatedEpsBeareId,

                                    v_EPS_TI,

                                    cs_LinkedId(hex2bit( v_LinkedEpsBearerId)),

                                    cs_508_EPS_QoS_Dedicated_1, // According to Context#1 in TS 36.508

                                    cs_508_Tft_Dedicated_1 ); // According to Context#1 in TS 36.508

    /* Step 3: The UE transmits an ACTIVATE DEDICATE EPS BEARER CONTEXT ACCEPT message. */

    SRB.receive ( car_SRB2_NasPdu_IND( eutra_Cell1,

                                       cr_NAS_Indication( tsc_SHT_IntegrityProtected_Ciphered,

                                                          cr_508_ActDedicatedEPSBearerCxtAccept (  v_DedicatedEpsBeareId ) ) ) ); // @olaf

    /* Step 4: The SS closes the UE test loop mode. */

    f_EUTRA_CloseUE_TestLoopModeB ( eutra_Cell1, '00'O );  //OPEN ISSUE: Check last parameter

    /* Step 5: The SS transmits one IP packet to the UE on the DRB associated with the default EPS bearer context. */

    DRB.send (cas_DRB_COMMON_REQ_PDCP_SDU(eutra_Cell1, tsc_RbId_DRB1, cs_TimingInfo_Now, {tsc_IPPacket00}));
    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "@step 5");

    /* Step 6: Check: Does the UE loop back the IP packet on the DRB associated with the default EPS bearer context? */

     DRB.receive (car_DRB_COMMON_IND_PDCP_SDUList(eutra_Cell1, tsc_RbId_DRB1, ?, {tsc_IPPacket00}));
    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "@step 6");

    /* Step 7: The SS transmits one IP packet to the UE on the DRB associated with the dedicated EPS bearer context. */

  DRB.send (cas_DRB_COMMON_REQ_PDCP_SDU(eutra_Cell1, tsc_RbId_DRB2, cs_TimingInfo_Now, {v_IPPacketDRB2}));
    /* Step 8: Check: Does the UE loop back the IP packet on the DRB associated with the dedicated EPS bearer context? */

   DRB.receive (car_DRB_COMMON_IND_PDCP_SDUList(eutra_Cell1, tsc_RbId_DRB2, ?, {v_IPPacketDRB2}))
    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "step 8");

    /* Step 9: SS transmits an RRCConnectionReconfiguration message to release a data radio bearer.

               The SS transmits a DEACTIVATE EPS BEARER CONTEXT REQUEST including the EPS bearer identity of the dedicated EPS bearer.

               The NAS message is included in a RRCConnectionReconfiguration message. */

    SRB.send ( cas_SRB1_RrcNasPdu_REQ ( eutra_Cell1,

                                        cs_TimingInfo_Now,

                                        cs_RRCConnectionReconfiguration_DRB_Release ( v_RRC_TI, tsc_DRB2 ),

                                        v_NAS_MSG_Request ) );

    /* Step 10: The UE transmits an RRCConnectionReconfigurationComplete message. */

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

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "step 10");

    /* Step 11: The UE transmit a DEACTIVATE EPS BEARER CONTEXT ACCEPT. */

    SRB.receive ( car_SRB2_NasPdu_IND ( eutra_Cell1,

                                        cr_NAS_Indication ( tsc_SHT_IntegrityProtected_Ciphered,

                                                            cr_508_DeactivateEPSBearerCxtAccept ( v_DedicatedEpsBeareId ) ) ) );

    /* Step 12: The SS transmits one IP packet to the UE on the DRB associated with the default EPS bearer context. */

    DRB.send (cas_DRB_COMMON_REQ_PDCP_SDU(eutra_Cell1, tsc_RbId_DRB1, cs_TimingInfo_Now, {tsc_IPPacket00}));
    /* Step 13: Check: Does the UE loop back the IP packet on the DRB associated with the default EPS bearer context? */

     DRB.receive (car_DRB_COMMON_IND_PDCP_SDUList(eutra_Cell1, tsc_RbId_DRB1, ?, {tsc_IPPacket00}));
    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Test Case 13.2.1 Step 13");

    f_EUTRA_TestBody_Set ( false );

    // leaving UE TestLoopModeB

    f_EUTRA_OpenUE_TestLoopMode ( eutra_Cell1 );

    f_EUTRA_Deactivate_TestMode ( eutra_Cell1 );

    /* Postamble */

    f_EUTRA_Postamble ( eutra_Cell1, RRC_CONNECTED, ATTACHED, v_RRC_TI );

  }


4.3 Change 2 / DRB id in ACTIVATE DEDICATE EPS BEARER CONTEXT ACCEPT
	Testcase name
	f_TC_13_1_1_EUTRA

	Reason for change
	The DRBId received in the ACTIVATE DEDICATED EPS BEARER ACCEPT message shall be the one referring to the dedicated DRB

	Summary of change
	DRBId corrected as shown below

	Source of change
	MultiLayer_procedures.ttcn


Before:

	    /* Step 3: The UE transmits an ACTIVATE DEDICATE EPS BEARER CONTEXT ACCEPT message. */

    SRB.receive ( car_SRB2_NasPdu_IND( eutra_Cell1,

                                       cr_NAS_Indication( tsc_SHT_IntegrityProtected_Ciphered,

                                                          cr_508_ActDedicatedEPSBearerCxtAccept ( v_LinkedEpsBearerId ) ) ) );




After: 

	    /* Step 3: The UE transmits an ACTIVATE DEDICATE EPS BEARER CONTEXT ACCEPT message. */

    SRB.receive ( car_SRB2_NasPdu_IND( eutra_Cell1,

                                       cr_NAS_Indication( tsc_SHT_IntegrityProtected_Ciphered,

                                                          cr_508_ActDedicatedEPSBearerCxtAccept (  v_DedicatedEpsBeareId ) ) ) ); 



4.4 Change 3 / IP packet needs to match TFTs
	Testcase name
	f_TC_13_1_1_EUTRA

	Reason for change
	The UE will loopback the IP packet sent by the Tester on the DRB matching the TFT templates assigned during DRB establishment. This means that the IP packet sent on the  dedicated DRB needs to be designed to match the TFT configuration in cs_508_Tft_Dedicated_1 , in particular destination IP address, destination port number and protocol ID.

	Summary of change
	A new IP packet, v_IPPacketDRB2 has been written matching the TFT configuration for the dedicated DRB

	Source of change
	MultiLayer_procedures.ttcn


Before:

	    /* Step 7: The SS transmits one IP packet to the UE on the DRB associated with the dedicated EPS bearer context. */

    v_Pdu_1_tx := cs_PDCP_DataLongSN ( 1, tsc_IPPacket01 );

    DRB.send ( cas_DRB_PDCP_PDU_Req ( eutra_Cell1,

                                      cs_TimingInfo_Now,

                                      tsc_RbId_DRB2,

                                      v_Pdu_1_tx ) );
    /* Step 8: Check: Does the UE loop back the IP packet on the DRB associated with the dedicated EPS bearer context? */

    v_Pdu_1_rx := cr_PDCP_DataLongSN ( int2bit(1, 12), tsc_IPPacket01 );

    DRB.receive ( car_DRB_PDCP_PDU_Ind( eutra_Cell1,

                                        tsc_RbId_DRB2,

                                        v_Pdu_1_rx));



After: 

	  function f_TC_13_1_1_EUTRA()

      runs on EUTRA_PTC {

  /* Activation and deactivation of additional data radio bearer in E-UTRA */

    var RRC_TransactionIdentifier v_RRC_TI := tsc_RRC_TI_Def;

    var template(value) NAS_MSG_Request_Type v_NAS_MSG_Request;

    var template (value) ESM_Cause v_EsmCause43 := cs_ESM_Cause_v ('00101011'B); // "Unknown EPS bearer context"

    var template (present) PDCP_PDU_Type v_Pdu_0_rx, v_Pdu_1_rx, v_Pdu_2_rx;

    var template(value) PDCP_PDU_Type v_Pdu_0_tx, v_Pdu_1_tx, v_Pdu_2_tx;

    // IP packet designed to match assigned TFTs for downlink on dedicated DRB 

    // See template cs_508_Tft_Dedicated_1

    var  octetstring v_IPPacketDRB2 :=

    '450001486d7d000045'O

  & '11'O // protocol

  & '15f5'O // checksum

  & f_Convert_IPv4Addr2OctString(px_IPv4_Address) // 

  & f_Convert_IPv4Addr2OctString(px_IPv4_Address) // 

  & '79b879b8'O // src port, dst port 

  & '0134597001010600'O

  & 'da0aea6800000000c0a8308b0000000000000000000000000000000000000000'O

  & '0000000000000000000000000000000000000000000000000000000000000000'O

  & '0000000000000000000000000000000000000000000000000000000000000000'O

  & '0000000000000000000000000000000000000000000000000000000000000000'O

  & '0000000000000000000000000000000000000000000000000000000000000000'O

  & '0000000000000000000000000000000000000000000000000000000000000000'O

  & '0000000000000000000000000000000000000000000000000000000000000000'O

  & '0000000000000000638253633501083d0701c6845d1fc68437070c060f01031c'O

  & '7839020240ff0000000000000000000000000000000000000000000000000000'O

  & '0000000000000000'O;
...

  DRB.send (cas_DRB_COMMON_REQ_PDCP_SDU(eutra_Cell1, tsc_RbId_DRB2, cs_TimingInfo_Now, {v_IPPacketDRB2}));

    /* Step 8: Check: Does the UE loop back the IP packet on the DRB associated with the dedicated EPS bearer context? */

   DRB.receive (car_DRB_COMMON_IND_PDCP_SDUList(eutra_Cell1, tsc_RbId_DRB2, ?, {v_IPPacketDRB2}))
...




5 Execution Log Files

5.1 LG Electronics LE03 UE

The LG electronics LE03 UE passed this test case on the R&S CMW500 solution with Snow 3G integrity algorithm. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file tc_13_1_1_LG.log:

In the log file (in text format) the complete test case execution can be seen. All TLI events are presented and message contents are fully decoded and can be verified. Preliminary verdicts and the final test case verdict can be seen in the log file. 
Note: The PICS/PIXIT settings are captured at the beginning of the provided TLI log.
6 References

	[1]
	R5s100025: This archive comprises text format execution log file and the TTCN files.
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