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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 7.1.3.5.3 which is part of the ENDC test suite in the ‘iwd-TTCN3-B2019-06_D19wk38ATS 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:
7.1.3.5.3 
Test Group:
\ENDC\7_1
ATS Version:
iwd-TTCN3-B2019-06_D19wk38
System Simulator used:
Anritsu Protocol Conformance Test System ME7834NR, Keysight 5G Protocol Conformance Toolset
UE used:
Qualcomm SDM855+SDX55
Verification Status:
PASS

4. Corrections required for ENDC TC 7.1.3.5.3
Change 4.1 

	Function name
	fl_TC_7_1_3_5_3_ENDC_NR_TestBody

	Reason for change
	1. According to 37.340 table A.1, this SCG -> split bearer reconfiguration should include RLC reestablishment. This is also as per the draft Prose CR associated with this TC
Note : An associated prose CR on 38.523-1 will be raised at RAN5#85
2. As per the associated Prose CR-ssss, the SCG Config should not have spCellConfig as the HO condition does not apply for this case

	Summary of change
	1. Set “reestablishRlc” in SCGConfig
2. Removed (omit) spCellConfig from SCGConfig.

	TTCN module
	PDCP_ENDC_NR.ttcn

	MCC160 Comment
	


Before Change
  function fl_TC_7_1_3_5_3_ENDC_NR_TestBody(NR_PDCP_SS_State_Type p_NR_PDCP_State) runs on ENDC_NR_PTC

  {

    var NR_SecurityParams_Type v_NR_Security:= f_NR_Security_Get();

    var template (value) RadioBearerConfig v_RadioBearerConfig;

    var template (omit) PDCP_Config v_PDCP_Config;

    var template (value) CellGroupConfig v_SCGConfig;
    var SubFrameTiming_Type v_Timing;

    var template (value) NR_RadioBearerList_Type v_SS_Drb_ConfigList;

    p_NR_PDCP_State.KUPenc := v_NR_Security.AS_Ciphering.KUPenc;

    f_TC_7_1_3_5_3_NR_TestBody_Step1to4A (p_NR_PDCP_State);

    //@siclog "Step 5-6" siclog@

    // The SS transmits a  RRCConnectionReconfiguration message containing NR RRCReconfiguration.

    // The UE transmits a RRCConnectionReconfigurationComplete message containing NR RRCReconfigurationComplete.

    v_PDCP_Config := cs_NR_PDCP_Config_Split_moreThan1RLC;

    v_RadioBearerConfig := cs_NR_RbRecoverPDCP(secondary, v_PDCP_Config);

    //Prepare CellGroupConfig as per Table 7.1.3.5.3.3.3-2A: CellGroupConfig-PDCP

    //@sic draft prose CR 7.1.3.5.3 sic@

    v_SCGConfig := f_NR_CellGroupConfig_PSCellChange(nr_Cell1);

    v_SCGConfig.spCellConfig.reconfigurationWithSync := omit;  //No Handover - RLC re-establishement set to true
    //Reestablish DRB2 RLC in SS

    v_Timing := f_NR_GetNextSendOccasion_DL(nr_Cell1);

    f_NR_SS_CommonRadioBearerConfig(nr_Cell1, {cs_NR_SS_DRB_Release(tsc_NR_DRB2)}, cs_TimingInfo_NR(v_Timing));

    v_Timing := f_SubFrameTiming_AddMilliSeconds(v_Timing, 5);   // add 5ms

    v_SS_Drb_ConfigList := {f_NR_GetRadioBearerConfig_FullAM(nr_Cell1,

                                                             tsc_NR_DRB2,

                                                             -,

                                                             cs_NR_PDCP_RbConfig_TransparentMode)};

    f_NR_SS_CommonRadioBearerConfig(nr_Cell1, v_SS_Drb_ConfigList, cs_TimingInfo_NR(v_Timing));

    f_NR_SendRRCReconfigurationContentsToEUTRA (v_RadioBearerConfig, v_SCGConfig, -, -, -, noRACH_Check); //@sic draft prose CR 7.1.3.5.3: no HO -> no RACH sic@

    f_TC_7_1_3_5_3_NR_TestBody_Step7to9 (p_NR_PDCP_State);

    //Coordination message to trigger the EUTRA Postamble

    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger);

  }    
After Change
  function fl_TC_7_1_3_5_3_ENDC_NR_TestBody(NR_PDCP_SS_State_Type p_NR_PDCP_State) runs on ENDC_NR_PTC

  {

    var NR_SecurityParams_Type v_NR_Security:= f_NR_Security_Get();

    var template (value) RadioBearerConfig v_RadioBearerConfig;

    var template (omit) PDCP_Config v_PDCP_Config;

    var template (value) CellGroupConfig v_SCGConfig := f_NR_GetSCGConfigDef(nr_Cell1); 

    var SubFrameTiming_Type v_Timing;

    var template (value) NR_RadioBearerList_Type v_SS_Drb_ConfigList;

    p_NR_PDCP_State.KUPenc := v_NR_Security.AS_Ciphering.KUPenc;

    f_TC_7_1_3_5_3_NR_TestBody_Step1to4A (p_NR_PDCP_State);

    //@siclog "Step 5-6" siclog@

    // The SS transmits a  RRCConnectionReconfiguration message containing NR RRCReconfiguration.

    // The UE transmits a RRCConnectionReconfigurationComplete message containing NR RRCReconfigurationComplete.

    v_PDCP_Config := cs_NR_PDCP_Config_Split_moreThan1RLC;

    v_RadioBearerConfig := cs_NR_RbRecoverPDCP(secondary, v_PDCP_Config);

    //Prepare CellGroupConfig as per Table 7.1.3.5.3.3.3-2A: CellGroupConfig-PDCP

    //@sic draft prose CR 7.1.3.5.3 sic@

    //v_SCGConfig := f_NR_CellGroupConfig_PSCellChange(nr_Cell1); ( Removed
    //v_SCGConfig.spCellConfig.reconfigurationWithSync := omit;  //No Handover - RLC re-establishement set to true ( Removed
    v_SCGConfig.rlc_BearerToAddModList[0].reestablishRLC := true_;
    //Reestablish DRB2 RLC in SS

    v_Timing := f_NR_GetNextSendOccasion_DL(nr_Cell1);

    f_NR_SS_CommonRadioBearerConfig(nr_Cell1, {cs_NR_SS_DRB_Release(tsc_NR_DRB2)}, cs_TimingInfo_NR(v_Timing));

    v_Timing := f_SubFrameTiming_AddMilliSeconds(v_Timing, 5);   // add 5ms

    v_SS_Drb_ConfigList := {f_NR_GetRadioBearerConfig_FullAM(nr_Cell1,

                                                             tsc_NR_DRB2,

                                                             -,

                                                             cs_NR_PDCP_RbConfig_TransparentMode)};

    f_NR_SS_CommonRadioBearerConfig(nr_Cell1, v_SS_Drb_ConfigList, cs_TimingInfo_NR(v_Timing));

    v_SCGConfig.spCellConfig := omit;
    f_NR_SendRRCReconfigurationContentsToEUTRA (v_RadioBearerConfig, v_SCGConfig, -, -, -, noRACH_Check); //@sic draft prose CR 7.1.3.5.3: no HO -> no RACH sic@

    f_TC_7_1_3_5_3_NR_TestBody_Step7to9 (p_NR_PDCP_State);

    //Coordination message to trigger the EUTRA Postamble

    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger);

  }  
Change 4.2
	Function name
	fl_TC_7_1_3_5_3_EUTRA_TestBody

	Reason for change
	Since SCG configuration is also changed (RLC reestablish set to true), the DRB type parameter to function f_EUTRA38_508_ENDC_Reconfiguration() should be corrected to SCG_RBConfig so that both SCG config and RBConfig contents can be received from the NR PTC. 
Since this is SCG -> split bearer reconfiguration, the RadioResourceConfigDedicated and SS DRB config need to be passed to the function f_EUTRA38_508_ENDC_Reconfiguration()

	Summary of change
	Corrected the drb type parameter from RBConfig_Only to SCG_RBConfig.

Create RadioResourceConfigDedicated and SE DRB config for EUTRA leg of split bearer.

	TTCN module
	PDCP_ENDC_EUTRA.ttcn

	MCC160 Comment
	


Before Change
   function fl_TC_7_1_3_5_3_EUTRA_TestBody()runs on EUTRA_5GS_PTC

  {

    f_EUTRA38_508_ENDC_Reconfiguration (eutra_Cell1, RBConfig_Only);

    f_EUTRA_NR_WaitForCoOrd_Trigger(NR);

  }
After Change
…………………
  import from EUTRA_ASP_TypeDefs all;
  import from RRCReconfig_ENDC_EUTRA all; 
…………………..

  function fl_TC_7_1_3_5_3_EUTRA_TestBody()runs on EUTRA_5GS_PTC

  {

    var template (omit)  RadioResourceConfigDedicated v_RadioResourceConfigDedicated;

    var template (value) RadioBearerList_Type v_ConfigDrbSS;
    v_RadioResourceConfigDedicated := cds_RadioResourceConfigDedicated_SrbDrbConfig (-, {cs_508_DRB_ToAddMod_ENDC_Split});

    v_ConfigDrbSS := {cs_RadioBearer_Reconfig_SplitDRB2(nr_Cell1)};
    f_EUTRA38_508_ENDC_Reconfiguration (eutra_Cell1, SCG_RBConfig, -, -, -, v_RadioResourceConfigDedicated, v_ConfigDrbSS);

    f_EUTRA_NR_WaitForCoOrd_Trigger(NR);

  }
Change 4.3 

	Function name
	f_TC_7_1_3_5_3_NR_TestBody_Step7to9

	Reason for change
	1. As per the Prose CR, at step 7 one UL grant is to be allocated to enable the UE to send PDCP status Report. Since the UE also has UL data to send, the MAC PDU containing the Status Report will also have MAC BSR
2. At step 8A, the grant size should be enough to enable the UE to return each received PDCP PDU in one looped back PDCP PDU.


	Summary of change
	1. Increased the grant size from 10 bytes to 13 bytes.
2. Gratnt size 432 bits added
Note : An associated prose CR on 38.523-1 will be raised at RAN5#85

	TTCN module
	PDCP_TC_Common_NR.ttcn

	MCC160 Comment
	


Before Change
   function f_TC_7_1_3_5_3_NR_TestBody_Step7to9(inout NR_PDCP_SS_State_Type p_NR_PDCP_State) runs on NR_BASE_PTC

  {

    var DRB_Identity v_DrbId := p_NR_PDCP_State.DRB_Id;

    var octetstring v_IPData := f_IPv4IPv6_IcmpEchoReply(f_LoopbackModeB_IP_Address_UE());

    var NR_SecurityParams_Type v_NR_Security:= f_NR_Security_Get();

    var integer k;

    var template (value) NR_ResourceAllocation_Type v_NR_ResourceAllocation;

    var NR_UplinkBWP_Type v_NR_UplinkBWP := f_NR_CellInfo_GetUplinkBWP(nr_Cell1, tsc_NR_BWP_Id);

    p_NR_PDCP_State.KUPenc := v_NR_Security.AS_Ciphering.KUPenc;

    //@siclog "Step 7" siclog@

    // The SS assigns UL grant during the Random Access procedure on NR Cell 1 to allow the UE to send only PDCP status report.

    // 5 octets PDCP STATUS REPORT + 3 octets RLC header + 2 octets MAC header = 10 octets

    v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(80, v_NR_UplinkBWP);

    f_NR_OneULGrantTransmission(nr_Cell1, cs_TimingInfo_Now, v_NR_ResourceAllocation);
    //@siclog "Step 8" siclog@

    // The UE sends PDCP Control PDUs via RLC-AM RB with the following content to the SS:

    // D/C field = 0 (PDCP control PDU) and PDU Type =000, FMC field = 3

    DRB.receive(car_NR_DRB_COMMON_IND_PDCP_PDUList_DC(nr_Cell1, v_DrbId, cr_RlcBearerRouting_NR(nr_Cell1), -, {cr_NR_PDCP_STATUS_REPORT(3)}));

    //@siclog "Step 8A" siclog

    // The SS transmits 3 UL grants every 20ms to enable the UE to return each received PDCP PDU in one looped back PDCP PDU.

    v_NR_ResourceAllocation :=  cs_NR_ResourceAllocationDef;

    f_NR_ULGrantConfiguration_StartPeriodicCyclicGrant(nr_Cell1, cs_TimingInfo_Now, v_NR_ResourceAllocation, 20, 3); //@sic R5-197255 sic@

    //EXCEPTION: Step 9 shall be repeated for k=0 to 2 (increment=1).

    //@siclog "Step 9" siclog@

    // Check: Does the UE send the PDCP Data PDU #k via the AM RLC entity configured for SCG on NR Cell 1 (PSCell):

    // D/C field = 1 (PDCP Data PDU) and PDCP SN = k. Data is previously received data from PDU #k ?

    p_NR_PDCP_State.RX_NEXT:= 0;

    for (k:= 0; k <= 2; k:= k+1) {

      //The UE sends the PDCP Data PDU #k on the AM RLC entity configured for SCG on NR Cell 1 (PSCell)

      f_NR_PDCP_Recv(p_NR_PDCP_State,nr_Cell1,v_IPData,cr_RlcBearerRouting_NR(nr_Cell1));

    }   
After Change
  function f_TC_7_1_3_5_3_NR_TestBody_Step7to9(inout NR_PDCP_SS_State_Type p_NR_PDCP_State) runs on NR_BASE_PTC

  {

    var DRB_Identity v_DrbId := p_NR_PDCP_State.DRB_Id;

    var octetstring v_IPData := f_IPv4IPv6_IcmpEchoReply(f_LoopbackModeB_IP_Address_UE()); 

    var NR_SecurityParams_Type v_NR_Security:= f_NR_Security_Get();

    var integer k;

    var template (value) NR_ResourceAllocation_Type v_NR_ResourceAllocation;

    var NR_UplinkBWP_Type v_NR_UplinkBWP := f_NR_CellInfo_GetUplinkBWP(nr_Cell1, tsc_NR_BWP_Id);

    p_NR_PDCP_State.KUPenc := v_NR_Security.AS_Ciphering.KUPenc;

    //@siclog "Step 7" siclog@

    // The SS assigns UL grant during the Random Access procedure on NR Cell 1 to allow the UE to send only PDCP status report.

    // 5 octets PDCP STATUS REPORT + 3 octets RLC header + 2 octets MAC header = 10 octets + 3Bytes for BSR = 13 Bytes
    v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(104, v_NR_UplinkBWP);

    f_NR_OneULGrantTransmission(nr_Cell1, cs_TimingInfo_Now, v_NR_ResourceAllocation); 

    //@siclog "Step 8" siclog@

    // The UE sends PDCP Control PDUs via RLC-AM RB with the following content to the SS:

    // D/C field = 0 (PDCP control PDU) and PDU Type =000, FMC field = 3

    DRB.receive(car_NR_DRB_COMMON_IND_PDCP_PDUList_DC(nr_Cell1, v_DrbId, cr_RlcBearerRouting_NR(nr_Cell1), -, {cr_NR_PDCP_STATUS_REPORT(3)}));

    //@siclog "Step 8A" siclog

    // The SS transmits 3 UL grants every 20ms to enable the UE to return each received PDCP PDU in one looped back PDCP PDU.

    v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(432, v_NR_UplinkBWP); 

    f_NR_ULGrantConfiguration_StartPeriodicCyclicGrant(nr_Cell1, cs_TimingInfo_Now, v_NR_ResourceAllocation, 20, 3); 

    //EXCEPTION: Step 9 shall be repeated for k=0 to 2 (increment=1).

    //@siclog "Step 9" siclog@

    // Check: Does the UE send the PDCP Data PDU #k via the AM RLC entity configured for SCG on NR Cell 1 (PSCell):

    // D/C field = 1 (PDCP Data PDU) and PDCP SN = k. Data is previously received data from PDU #k ?

    p_NR_PDCP_State.RX_NEXT:= 0;

    for (k:= 0; k <= 2; k:= k+1) {

      //The UE sends the PDCP Data PDU #k on the AM RLC entity configured for SCG on NR Cell 1 (PSCell)

      f_NR_PDCP_Recv(p_NR_PDCP_State,nr_Cell1,v_IPData,cr_RlcBearerRouting_NR(nr_Cell1));

    }

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 9");

  }
5. Execution Log Files

5.1 Qualcomm SDM855+SDX55
The Qualcomm SDM855+SDX55 UE passed this test case on  Anritsu Protocol Conformance Test System ME7834NR with EN_DC band combination DC_3A_41A and Keysight 5G Protocol Conformance Toolset Solution on EN-DC band combination DC_2A_n71A.The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file: 
TC_7_1_3_5_3_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]
	R5s191043:  Supporting information for agreement of Testcase 7.1.3.5.3 in FR1
                          This archive comprises:
                        - xml and text format execution log files for Anritsu test platform
                        -  html and text format execution log files for Keysight test platform



