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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 8.2.2.9.1 which is part of the ENDC test suite in the ‘iwd-TTCN3-B2018-12_D19wk12_5G’ ATS delivery. 
With these changes applied the test case can be demonstrated to run with one or more UEs (see section 4). Execution log files are provided as evidence.
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3. Verification Test Summary

Test Case:
8.2.2.9.1 
Test Group:
\ENDC\8_2
ATS Version:
iwd-TTCN3-B2018-12_D19wk12_5G
System Simulator used:
Keysight 5G Protocol Conformance Toolset
UE used:
Qualcomm SDM855+SDX50
Verification Status:
PASS


4. Corrections required for ENDC TC 8.2.2.9.1
Change 4.1 

	Function name
	function f_TC_8_2_2_9_1_ENDC_EUTRA

	Reason for change
	The Test Loop Mode Deactivation should be called only in case when pc_IP_Ping is set as false

	Summary of change
	Corrected the call to the function based on the value of pc_IP_Ping

	TTCN module
	RRCReconfig_ENDC_EUTRA.ttcn

	MCC160 Comment
	


Before Change
      function f_TC_8_2_2_9_1_ENDC_EUTRA() runs on ENDC_EUTRA_PTC

  { /* MR-DC RRC:

       Bearer Modification / Uplink data path / Split DRB Reconfiguration / EN-DC */

    f_EUTRA38_Init(EN_DC, c1);

    //Create and configure cell

    f_EUTRA_CellConfig_Def(eutra_Cell1);

    //Preamble to enter UE in state 2A

    f_EUTRA38_ENDC_Preamble (eutra_Cell1, PING_Or_TEST_LOOPModeB_ON, MCG_Split, RRC_CONNECTED);

    f_EUTRA_TestBody_Set(true);

    fl_TC_8_2_2_9_1_ENDC_EUTRA_TestBody ();

    f_EUTRA_TestBody_Set(false);

    f_EUTRA_OpenUE_TestLoopMode_Deactivate_TestMode (eutra_Cell1);
    f_EUTRA_Postamble(eutra_Cell1, E2_CONNECTED);

    // If finishing in E2_CONNECTED, need to wait until connection released before taking down the NR cell!

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger("Postamble"));

  }
After Change
      function f_TC_8_2_2_9_1_ENDC_EUTRA() runs on ENDC_EUTRA_PTC

  { /* MR-DC RRC:

       Bearer Modification / Uplink data path / Split DRB Reconfiguration / EN-DC */

    f_EUTRA38_Init(EN_DC, c1);

    //Create and configure cell

    f_EUTRA_CellConfig_Def(eutra_Cell1);

    //Preamble to enter UE in state 2A

    f_EUTRA38_ENDC_Preamble (eutra_Cell1, PING_Or_TEST_LOOPModeB_ON, MCG_Split, RRC_CONNECTED);

    f_EUTRA_TestBody_Set(true);

    fl_TC_8_2_2_9_1_ENDC_EUTRA_TestBody ();

    f_EUTRA_TestBody_Set(false);

    if (not pc_IP_Ping) {
        f_EUTRA_OpenUE_TestLoopMode_Deactivate_TestMode (eutra_Cell1);

    }
    f_EUTRA_Postamble(eutra_Cell1, E2_CONNECTED);

    // If finishing in E2_CONNECTED, need to wait until connection released before taking down the NR cell!

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger("Postamble"));

  }
Change 4.2
	Function name
	function fl_TC_8_2_2_9_1_ENDC_EUTRA_TestBody

	Reason for change
	Security keys should be sent from EUTRA PTC to NR PTC so that SS can correctly activate the ciphering for the split bearer.

	Summary of change
	Called the function to initialize and exchange the security keys

	TTCN module
	RRCReconfig_ENDC_EUTRA.ttcn

	MCC160 Comment
	


Before Change
      function fl_TC_8_2_2_9_1_ENDC_EUTRA_TestBody() runs on ENDC_EUTRA_PTC

  { // @sic R5-185151 sic@

    // @siclog "Steps 1 - 2" siclog@

    //The SS transmits an RRCConnectionReconfiguration message containing NR RadioBearerConfig to change the primaryPath of the Split DRB to E-UTRA radio path from NR.

    //Check: Does the UE transmit an RRCConnectionReconfigurationComplete message?

    f_EUTRA38_508_ENDC_Reconfiguration(eutra_Cell1, RBConfig_Only);

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 2");

    // Send trigger to NR to verify the data path

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger);

    // @siclog "Steps 4-5" siclog@

    //The SS transmits an RRCConnectionReconfiguration message containing NR RadioBearerConfig to change the primaryPath of the Split DRB from E-UTRA radio path to NR.

    //Check: Does the UE transmit an RRCConnectionReconfigurationComplete message?

    f_EUTRA38_508_ENDC_Reconfiguration(eutra_Cell1, RBConfig_Only);

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 6");

    // Send trigger to NR to verify the data path on Step 6

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger);

    // Test body now finished

    f_EUTRA_NR_WaitForCoOrd_Trigger(NR);

  }
After Change
      function fl_TC_8_2_2_9_1_ENDC_EUTRA_TestBody() runs on ENDC_EUTRA_PTC

  { // @sic R5-185151 sic@

   var EUTRA38_SecurityParamsExtd_Type v_Security_Params;

    // Initiate SgNB Keys:

    v_Security_Params := f_EUTRA38_ENDC_InitiateAndSendS_gNBKeys(NR);
    // @siclog "Steps 1 - 2" siclog@

    //The SS transmits an RRCConnectionReconfiguration message containing NR RadioBearerConfig to change the primaryPath of the Split DRB to E-UTRA radio path from NR.

    //Check: Does the UE transmit an RRCConnectionReconfigurationComplete message?

    f_EUTRA38_508_ENDC_Reconfiguration(eutra_Cell1, RBConfig_Only);

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 2");

    // Send trigger to NR to verify the data path

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger);

    // @siclog "Steps 4-5" siclog@

    //The SS transmits an RRCConnectionReconfiguration message containing NR RadioBearerConfig to change the primaryPath of the Split DRB from E-UTRA radio path to NR.

    //Check: Does the UE transmit an RRCConnectionReconfigurationComplete message?

    f_EUTRA38_508_ENDC_Reconfiguration(eutra_Cell1, RBConfig_Only);

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 6");

    // Send trigger to NR to verify the data path on Step 6

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger);

    // Test body now finished

    f_EUTRA_NR_WaitForCoOrd_Trigger(NR);

  }
Change 4.3
	Function name
	function fl_TC_8_2_2_9_1_ENDC_NR_TestBody

	Reason for change
	1. The IP data checking at step 3 does not handle the operation when pc_IP_Pig = TRUE – in this case loopback mode B will not have been activated, so the UE wil not loop back an identical IPMPv6 echo reply packet.
2. Security keys exchange should be received from EUTRA PTC and NR PTC so that ciphering can be activated for NR side bearer

	Summary of change
	1. Created a new function f_NR_CheckDataPath_DifferentRouting() similar to f_NR_CheckDataPath(), which will properly check the contents of the received data based on whether pc_IP_Ping is true or false, and also would take into account the correct RlcBearerRouting type.
2. Called the function to initialize and exchange the security keys

	TTCN module
	RRCReconfig_ENDC_NR

	MCC160 Comment
	


Before Change
      function fl_TC_8_2_2_9_1_ENDC_NR_TestBody() runs on ENDC_NR_PTC

  { // @sic R5-185151 sic@

    var template (value) RadioBearerConfig v_RadioBearerConfig;

    var NR_PDCP_SDUList_Type v_PDCP_Data := { f_IPv4IPv6_IcmpEchoReply(f_LoopbackModeB_IP_Address_UE()) };
    var DRB_Identity v_DrbId := tsc_NR_DRB2;   //ENDC DRB2 is used

    //The SS transmits an RRCConnectionReconfiguration message containing NR RadioBearerConfig to change the primaryPath of the Split DRB to E-UTRA radio path from NR.

    v_RadioBearerConfig := cs_NR_SplitBearer(v_DrbId, secondary, - ,- , tsc_NR_CellGroupId_MCG);

    f_NR_SendRRCReconfigurationContentsToEUTRA (v_RadioBearerConfig, omit);

    // @siclog "Steps 3" siclog@

    // Check: Does the test result of generic test procedure in TS 38.508-1 subclause 4.9.1 indicate that the UE is capable of exchanging IP data on Split DRB#2 using E-UTRA radio path in the uplink?

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);

    DRB.send(cas_NR_DRB_COMMON_REQ_PDCP_SDUList(nr_Cell1, v_DrbId, crs_RlcBearerRouting_NR(nr_Cell1), -, v_PDCP_Data));

    DRB.receive(car_NR_DRB_COMMON_IND_PDCP_SDUList(nr_Cell1, v_DrbId, crs_RlcBearerRouting_Eutra(eutra_Cell1), -, v_PDCP_Data));
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 4");

    //The SS transmits an RRCConnectionReconfiguration message containing NR RadioBearerConfig to change the primaryPath of the Split DRB from E-UTRA radio path to NR.

    v_RadioBearerConfig := cs_NR_SplitBearer(v_DrbId, secondary, - ,- , tsc_NR_CellGroupId_SCG);

    f_NR_SendRRCReconfigurationContentsToEUTRA (v_RadioBearerConfig, omit);

    // @siclog "Steps 6" siclog@

    // Check: Does the test result of generic test procedure in TS 38.508-1 subclause 4.9.1 indicate that the UE is capable of exchanging IP data on the Split DRB#2 using NR radio path in the uplink?

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);

    f_NR_CheckDataPath(nr_Cell1, v_DrbId, crs_RlcBearerRouting_NR(nr_Cell1), "Step 6");

    // Test body now finished

    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger);

  }
After Change
      function fl_TC_8_2_2_9_1_ENDC_NR_TestBody() runs on ENDC_NR_PTC

  { // @sic R5-185151 sic@

    var template (value) RadioBearerConfig v_RadioBearerConfig;

    //REMOVED var NR_PDCP_SDUList_Type v_PDCP_Data := { f_IPv4IPv6_IcmpEchoReply(f_LoopbackModeB_IP_Address_UE()) };
    var DRB_Identity v_DrbId := tsc_NR_DRB2;   //ENDC DRB2 is used

    // Get Security info from EUTRA, calculate latest keys and configure SS

    f_ENDC_GetKeysActivateSecurity(nr_Cell1, EUTRA);
    //The SS transmits an RRCConnectionReconfiguration message containing NR RadioBearerConfig to change the primaryPath of the Split DRB to E-UTRA radio path from NR.

    v_RadioBearerConfig := cs_NR_SplitBearer(v_DrbId, secondary, - ,- , tsc_NR_CellGroupId_MCG);

    f_NR_SendRRCReconfigurationContentsToEUTRA (v_RadioBearerConfig, omit);

    // @siclog "Steps 3" siclog@

    // Check: Does the test result of generic test procedure in TS 38.508-1 subclause 4.9.1 indicate that the UE is capable of exchanging IP data on Split DRB#2 using E-UTRA radio path in the uplink?

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);

    f_NR_CheckDataPath_DifferentRouting(nr_Cell1, v_DrbId, crs_RlcBearerRouting_NR(nr_Cell1),crs_RlcBearerRouting_Eutra(eutra_Cell1), "Step 4");
    //REMOVED DRB.send(cas_NR_DRB_COMMON_REQ_PDCP_SDUList(nr_Cell1, v_DrbId, crs_RlcBearerRouting_NR(nr_Cell1), -, v_PDCP_Data)); 
    //REMOVED DRB.receive(car_NR_DRB_COMMON_IND_PDCP_SDUList(nr_Cell1, v_DrbId, crs_RlcBearerRouting_Eutra(eutra_Cell1), -, v_PDCP_Data)); 
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 4");

    //The SS transmits an RRCConnectionReconfiguration message containing NR RadioBearerConfig to change the primaryPath of the Split DRB from E-UTRA radio path to NR.

    v_RadioBearerConfig := cs_NR_SplitBearer(v_DrbId, secondary, - ,- , tsc_NR_CellGroupId_SCG);

    f_NR_SendRRCReconfigurationContentsToEUTRA (v_RadioBearerConfig, omit);

    // @siclog "Steps 6" siclog@

    // Check: Does the test result of generic test procedure in TS 38.508-1 subclause 4.9.1 indicate that the UE is capable of exchanging IP data on the Split DRB#2 using NR radio path in the uplink?

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);

    f_NR_CheckDataPath(nr_Cell1, v_DrbId, crs_RlcBearerRouting_NR(nr_Cell1), "Step 6");

    // Test body now finished

    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger);

  }
Change 4.4
	Function name
	New function f_NR_CheckDataPath_DifferentRouting()

	Reason for change
	The IP data checking at step 3 does not handle the operation when pc_IP_Pig = TRUE – in this case loopback mode B will not have been activated, so the UE wil not loop back an identical IPMPv6 echo reply packet.



	Summary of change
	Created a new function f_NR_CheckDataPath_DifferentRouting() similar to f_NR_CheckDataPath(), which will properly check the contents of the received data based on whether pc_IP_Ping is true or false, and also would take into account the correct RlcBearerRouting type.

	TTCN module
	RRCReconfig_ENDC_NR

	MCC160 Comment
	


New Function
      function f_NR_CheckDataPath_DifferentRouting(NR_CellId_Type p_CellId,

                              DRB_Identity p_DRBId,

                              template (value) DC_RlcBearerRouting_Type p_RlcRouting1,

                              template (value) DC_RlcBearerRouting_Type p_RlcRouting2,

                              charstring p_StepNo := "",

                              integer p_SequenceNumber := 1) runs on NR_BASE_PTC

  { /* implementation as according to @sic R5s190117 sic@ */

   var PDN_Index_Type v_PdnIndex := PDN_2;

   var octetstring v_PdcpSduTX := f_LoopbackModeBorPing_GetDataTX(v_PdnIndex, p_SequenceNumber);

   var NR_PDCP_SDUList_Type v_PDCP_Data := { v_PdcpSduTX };

   var NR_DRB_COMMON_IND v_NR_DRB_COMMON_IND;

   var octetstring v_PdcpSduRX;

   DRB.send(cas_NR_DRB_COMMON_REQ_PDCP_SDUList(p_CellId, p_DRBId, p_RlcRouting1, -, v_PDCP_Data));

   DRB.receive(car_NR_DRB_COMMON_IND_PDCP_SDUList(p_CellId, p_DRBId, p_RlcRouting2)) -> value v_NR_DRB_COMMON_IND;

   v_PdcpSduRX := v_NR_DRB_COMMON_IND.U_Plane.SlotData.PduSduList.PdcpSdu[0];

   if (not f_LoopbackModeBorPing_CheckDataRX(v_PdcpSduTX, v_PdcpSduRX)) {

     f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Invalid Echo Reply");

   } else {

     f_NR_PreliminaryPass(__FILE__, __LINE__, p_StepNo);

   }

 }
Change 4.5
	Function name
	cs_NR_PDCP_Config_Split

	Reason for change
	As per 38.523-1, Table 8.2.2.9.1.3.3-3, the ‘primaryPath’ IE should not contain LogicalChannelId. This is not required for this scenario as per 38.331 : “The NW indicates logicalChannel for CA based PDCP duplication, i.e., if both logical channels terminate in the same cell group.”

	Summary of change
	Removed the logical channel id from ‘primaryPath’ IE under PDCP Config

	TTCN module
	NR_RRC_Templates.ttcn

	MCC160 Comment
	


Before Change
      template (value) PDCP_Config cs_NR_PDCP_Config_Split(template (omit) PDCP_Config.drb p_PDCP_Config_DRB := omit,

                                                       LogicalChannelIdentity p_LogicalChannelId,

                                                       CellGroupId p_CellGroup := tsc_NR_CellGroupId_SCG) :=

  { //As per 38.508-1 Table 4.6.3-74: PDCP-Config with condition Split

    /* @status    APPROVED (ENDC) */

    drb  := p_PDCP_Config_DRB,

    moreThanOneRLC  := {

      primaryPath             := cs_NR_PDCP_PrimaryPath(p_CellGroup, p_LogicalChannelId),
      ul_DataSplitThreshold   := infinity_,

      pdcp_Duplication        := false

    },

    t_Reordering := omit,

    cipheringDisabled := omit          // @sic BASELINE MOVING OCT 2018 sic@

  };
After Change
      template (value) PDCP_Config cs_NR_PDCP_Config_Split(template (omit) PDCP_Config.drb p_PDCP_Config_DRB := omit,

                                                       LogicalChannelIdentity p_LogicalChannelId,

                                                       CellGroupId p_CellGroup := tsc_NR_CellGroupId_SCG) :=

  { //As per 38.508-1 Table 4.6.3-74: PDCP-Config with condition Split

    /* @status    APPROVED (ENDC) */

    drb  := p_PDCP_Config_DRB,

    moreThanOneRLC  := {

      primaryPath             := cs_NR_PDCP_PrimaryPath(p_CellGroup),
      ul_DataSplitThreshold   := infinity_,

      pdcp_Duplication        := false

    },

    t_Reordering := omit,

    cipheringDisabled := omit          // @sic BASELINE MOVING OCT 2018 sic@

  };
5. Execution Log Files

5.1 Qualcomm SDM855+SDX50
The Qualcomm SDM855+SDX50 UE passed this test case on Keysight 5G Protocol Conformance Toolset Solution on EN-DC band combination DC_1A_n78A.The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file: 
TC_8_2_2_9_1_Log.html
· 

(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)

In the log file (in .txt / -html 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.

References

	[1]
	R5s190162:   Supporting information for agreement of ENDC testcase 8.2.2.9.
This archive comprises:

                        -  html and text format execution log files for Keysight test platform



