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1 [bookmark: _Toc122434485][bookmark: _Toc125110020]Overview
This document lists all the essencial changes needed to correct problems in the TTCN implementation of ENDC test case 8.2.4.2.1.2 in FR1 which is part of the ENDC test suite in iWD_TTCN3-B2022-09_D22wk49.
With these changes applied the test case can be demonstrated to run with one or more UEs (see section 4). Execution log file(s) is (are) provided as evidence. 
Contact:	Parikshit Bhise
	Parikshit.bhise@rohde-schwarz.com 
	
1. [bookmark: _Toc125110021]Verification Test Summary 
Test Case: 	8.2.4.2.1.2.ENDC
ATS Version:	iwd-TTCN3-B2022-09_D22wk49
[bookmark: _Hlk37919671]System Simulator used:	R&S® 5G Protocol Conformance Test platform
UE used:	Qualcomm Snapdragon X70 5G Modem-RF system UE
Verification Status:	PASS

2 [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc125110022]Corrections required
2.1 [bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665][bookmark: _Toc125110023]fl_TC_8_2_4_2_1_x_ENDC_NR_TestBody
	Function name
	fl_TC_8_2_4_2_1_x_ENDC_NR_TestBody

	Reason for change
	1. The peer signalling message at Step 5 should also have the IE newUE_Identity set to tsc_C_RNTI_Value3 since the local end config has moved to the new C-RNTI and RACH procedure will not be successful if the UE is still on the old C-RNTI

2. As per the Prose, at Step 5, the condition is EN-DC_PSCell_HO AND RBConfig_NoKeyChange. Hence, the parameter p_RBConfig_KeyChange in function f_NR_RetrieveRadioBearerConfig_PSCellChange should be set to FALSE to communicate to the UE that there is no Key Change.

3. As per the Prose, at Step 5, the condition is EN-DC_PSCell_HO AND RBConfig_NoKeyChange, this would result in Recover_PDCP being set to TRUE as per TS 36.508 Table 4.6.1-8
However, as per TS 38.323 section 5.4.1:
Status reporting
Transmit operation
For AM DRBs configured by upper layers to send a PDCP status report in the uplink (statusReportRequired in TS 38.331 [3]), the receiving PDCP entity shall trigger a PDCP status report when:
-	upper layer requests a PDCP entity re-establishment;
-	upper layer requests a PDCP data recovery;
-	upper layer requests a uplink data switching;
-	upper layer reconfigures the PDCP entity to release DAPS and daps-SourceRelease is configured in TS 38.331 [3].
   This would result in the UE sending a PDCP STATUS REPORT and would get at Step 6A as part of the IP Data loopback causing the TC to fail.

	Summary of change
	1. The IE newUE_Identity is set to tsc_C_RNTI_Value3 in the RRC Reconfiguration message

2. The parameter p_RBConfig_KeyChange is set to FALSE

3. The IE StatusReportRequired is set to OMIT in the PDCP Config

	TTCN module
	RRC_CarrierAggregation_ENDC_NR

	MCC160 Comment
	



Before Change:
	function fl_TC_8_2_4_2_1_x_ENDC_NR_TestBody(NR_CellId_Type  p_PSCell1,
                                              NR_CellId_Type  p_PSCell2,
                                              NR_CellId_Type  p_SCell1,
                                              NR_CellId_Type  p_SCell2) runs on ENDC_NR_PTC
  {

     <<SKIPPED CODE>>   
 
     //@siclog "Steps 5 - 6" siclog@
    //The SS transmits an RRCConnectionReconfiguration message with nr-Config IE including NR RRCReconfiguration message to perform both NR Cell 1 and NR Cell 3 changed to the configured target NR Cell 2 and NR Cell 12.
    //Check: Does the UE transmit an RRCConnectionReconfigurationComplete message configuring the new PSCell and SCell and configure lower layers to consider the SCell to be in deactivated state?
    //@sic R5s220809 sic@
    f_NR_CellInfo_SetRNTI(p_PSCell2, tsc_C_RNTI_Value3);  //@sic R5s221199 R5s221141 sic@
    v_SCGConfig := f_NR_GetSCGConfigDef(p_PSCell2);
    v_SCGConfig.sCellToAddModList := v_SCGConfig_SCell.sCellToAddModList;
    v_SCGConfig.rlc_BearerToAddModList[0].reestablishRLC := true_;
    v_SCGConfig.sCellToReleaseList[0] := tsc_SCellIndex_2;
    v_RadioBearerConfig := f_NR_RetrieveRadioBearerConfig_PSCellChange( true, -, secondary);  //@sic R5s220809 sic@
    f_NR_RRC_PSCellChangeCA_InterCell(p_PSCell1, p_SCell1, p_PSCell2, p_SCell2, false, v_RadioBearerConfig, v_SCGConfig, v_RadioBearerToReleaseList);

    <<SKIPPED CODE>>
    



After Change:
	function fl_TC_8_2_4_2_1_x_ENDC_NR_TestBody(NR_CellId_Type  p_PSCell1,
                                              NR_CellId_Type  p_PSCell2,
                                              NR_CellId_Type  p_SCell1,
                                              NR_CellId_Type  p_SCell2) runs on ENDC_NR_PTC
  {
    <<SKIPPED CODE>>

    //@siclog "Steps 5 - 6" siclog@
    //The SS transmits an RRCConnectionReconfiguration message with nr-Config IE including NR RRCReconfiguration message to perform both NR Cell 1 and NR Cell 3 changed to the configured target NR Cell 2 and NR Cell 12.
    //Check: Does the UE transmit an RRCConnectionReconfigurationComplete message configuring the new PSCell and SCell and configure lower layers to consider the SCell to be in deactivated state?
    //@sic R5s220809 sic@
    f_NR_CellInfo_SetRNTI(p_PSCell2, tsc_C_RNTI_Value3);  //@sic R5s221199 R5s221141 sic@
    v_SCGConfig := f_NR_GetSCGConfigDef(p_PSCell2);
    v_SCGConfig.sCellToAddModList := v_SCGConfig_SCell.sCellToAddModList;
    v_SCGConfig.rlc_BearerToAddModList[0].reestablishRLC := true_;
    v_SCGConfig.sCellToReleaseList[0] := tsc_SCellIndex_2;
    v_SCGConfig.spCellConfig.reconfigurationWithSync.newUE_Identity := tsc_C_RNTI_Value3; //WA#
      
    v_RadioBearerConfig := f_NR_RetrieveRadioBearerConfig_PSCellChange( false, -, secondary, cs_38508_PDCP_Config(-,-,omit,-));  //@sic R5s220809 sic@ WA#
    f_NR_RRC_PSCellChangeCA_InterCell(p_PSCell1, p_SCell1, p_PSCell2, p_SCell2, false, v_RadioBearerConfig, v_SCGConfig, v_RadioBearerToReleaseList);

    <<SKIPPED CODE>>



2.2 [bookmark: _Toc125110024]f_NR_RRC_PSCellChangeCA_InterCell
	Function name
	f_NR_RRC_PSCellChangeCA_InterCell

	Reason for change
	The RACH procedure would be triggered on the Target PSCell due to the reconfigurationWithSync procedure in the peer signalling message at Step 5 and Step 7. Hence, reception of the RACH preamble should be enabled on the Target PSCell.

	Summary of change
	Added the parameter p_TargetPSCellId in call to function f_NR_SendRRCReconfigurationContentsToEUTRA

	TTCN module
	RRC_CarrierAggregation_ENDC_NR

	MCC160 Comment
	



Before Change:
	function f_NR_RRC_PSCellChangeCA_InterCell(NR_CellId_Type                       p_SourcePSCellId,
                                               NR_CellId_Type                       p_SourceSCellId,
                                               NR_CellId_Type                       p_TargetPSCellId,
                                               NR_CellId_Type                       p_TargetSCellId,
                                               boolean                              p_RBConfig_KeyChange := true,
                                               template (omit) RadioBearerConfig    p_RadioBearerConfig,
                                               template (value) CellGroupConfig     p_SCGConfig,
                                               template (value) NR_RadioBearerList_Type  p_RadioBearerToReleaseList
                                              ) runs on NR_BASE_PTC
  {

      <<SKIPPED CODE>>

    // Step 9. E-UTRA Cell: Send RRCConnectionReconfiguration.
    // Step 10. E-UTRA Cell: Receive RRCConnectionReconfigurationComplete.
    f_NR_SendRRCReconfigurationContentsToEUTRA(p_RadioBearerConfig, p_SCGConfig, -, -, -, reconfigurationWithSync_CheckRACH); //@sic R5s221199 sic@

    <<SKIPPED CODE>>
 



After Change:
	function f_NR_RRC_PSCellChangeCA_InterCell(NR_CellId_Type                       p_SourcePSCellId,
                                               NR_CellId_Type                       p_SourceSCellId,
                                               NR_CellId_Type                       p_TargetPSCellId,
                                               NR_CellId_Type                       p_TargetSCellId,
                                               boolean                              p_RBConfig_KeyChange := true,
                                               template (omit) RadioBearerConfig    p_RadioBearerConfig,
                                               template (value) CellGroupConfig     p_SCGConfig,
                                               template (value) NR_RadioBearerList_Type  p_RadioBearerToReleaseList
                                              ) runs on NR_BASE_PTC
  {

      <<SKIPPED CODE>>

    // Step 9. E-UTRA Cell: Send RRCConnectionReconfiguration.
    // Step 10. E-UTRA Cell: Receive RRCConnectionReconfigurationComplete.
    f_NR_SendRRCReconfigurationContentsToEUTRA(p_RadioBearerConfig, p_SCGConfig, -, -, -, reconfigurationWithSync_CheckRACH,p_TargetPSCellId); //@sic R5s221199 sic@ //WA#

    <<SKIPPED CODE>>
   




2.3 [bookmark: _Toc125110025]f_NR_GetPdcpCountInfoListIntraNR_HO
	Function name
	f_NR_GetPdcpCountInfoListIntraNR_HO

	Reason for change
	For the case of RBConfig_NoKeyChange, the DL PDCP SN for the DRB is being incremented un-necessarily, this causes the UE PDCP entity to drop the PDCP SDU packet sent at Step 6A because the received PDCP SN is out of the RX Window.

This occurs because the code checks for the trueness of the parameter p_IncrementSRB1 and then just increments the first value in the array assuming it to be SRB1. However, this is not the case for DRB with Recover_PDCP as the parameter v_RadioBearerList in function f_NR_RRC_PSCellChange_InterCell_Steps1To6 has been set to DRB2

	Summary of change
	Changed the code to ensure that the first entry of the array is an SRB and not a DRB

	TTCN module
	NR_HandoverCommonFunctions

	MCC160 Comment
	





Before Change:
	function f_NR_GetPdcpCountInfoListIntraNR_HO(NR_CellId_Type                              p_SourceCellId,
                                                template( value) NR_RadioBearerList_Type    p_RadioBearerList,
                                                boolean                                     p_RBConfig_KeyChange := true,
                                                boolean                                     p_IncrementSRB1 := true  //@sic R5-216260 sic@
                                                ) runs on NR_BASE_PTC return NR_PdcpCountInfoList_Type
   {//@sic R5s220123 sic@
    var NR_PdcpCountInfoList_Type v_NR_PdcpCountInfoList:=f_NR_SS_PdcpCount_Get(p_SourceCellId);
    var integer i;
    
    // Acc to 38.300 cl 9.2.3.1:
    // For DRBs using RLC AM mode, PDCP can either be re-established together with a security key change or initiate a data recovery procedure without a key change.
    // For DRBs using RLC UM mode and for SRBs, PDCP can either be re-established together with a security key change or remain as it is without a key change
    if (p_RBConfig_KeyChange) {
        //No need to retrieve PDCP count for UM and SRBs because they are re-established in the target cell - PDCP SN reset to 0
        //Retrieve PDCP count for AM DRBs only
        for (i := 0; i < lengthof(v_NR_PdcpCountInfoList); i:= i + 1) {
            if (not(fl_CheckAM_Drb(v_NR_PdcpCountInfoList[i], p_RadioBearerList ))) {
                v_NR_PdcpCountInfoList[i].DL.Value := int2bit(0,32);
                v_NR_PdcpCountInfoList[i].UL.Value := int2bit(0,32);
            }
        }
    } else {
        for (i := 0; i < lengthof(v_NR_PdcpCountInfoList); i:= i + 1) {
            if (not(fl_CheckAM_Drb(v_NR_PdcpCountInfoList[i], p_RadioBearerList)) and not(fl_CheckSrb(v_NR_PdcpCountInfoList[i])) ) {
                v_NR_PdcpCountInfoList[i].DL.Value := int2bit(0,32);
                v_NR_PdcpCountInfoList[i].UL.Value := int2bit(0,32);
            }
        }
        if (p_IncrementSRB1) {//@sic R5-216260 sic@ 
            // DL PDCP count value for SRB1 shall be incremented by 1 because RRCReconfiguration will be sent out on SRB1 of source Cell.
            //@sic R5s201150 sic@
            v_NR_PdcpCountInfoList[0].DL.Value := int2bit((bit2int(v_NR_PdcpCountInfoList[0].DL.Value) + 1), 32);
        }
    }
    return v_NR_PdcpCountInfoList;
   }






After Change:
	
function f_NR_GetPdcpCountInfoListIntraNR_HO(NR_CellId_Type                              p_SourceCellId,
                                                template( value) NR_RadioBearerList_Type    p_RadioBearerList,
                                                boolean                                     p_RBConfig_KeyChange := true,
                                                boolean                                     p_IncrementSRB1 := true  //@sic R5-216260 sic@
                                                ) runs on NR_BASE_PTC return NR_PdcpCountInfoList_Type
   {//@sic R5s220123 sic@
    var NR_PdcpCountInfoList_Type v_NR_PdcpCountInfoList:=f_NR_SS_PdcpCount_Get(p_SourceCellId);
    var integer i;
    
    // Acc to 38.300 cl 9.2.3.1:
    // For DRBs using RLC AM mode, PDCP can either be re-established together with a security key change or initiate a data recovery procedure without a key change.
    // For DRBs using RLC UM mode and for SRBs, PDCP can either be re-established together with a security key change or remain as it is without a key change
    if (p_RBConfig_KeyChange) {
        //No need to retrieve PDCP count for UM and SRBs because they are re-established in the target cell - PDCP SN reset to 0
        //Retrieve PDCP count for AM DRBs only
        for (i := 0; i < lengthof(v_NR_PdcpCountInfoList); i:= i + 1) {
            if (not(fl_CheckAM_Drb(v_NR_PdcpCountInfoList[i], p_RadioBearerList ))) {
                v_NR_PdcpCountInfoList[i].DL.Value := int2bit(0,32);
                v_NR_PdcpCountInfoList[i].UL.Value := int2bit(0,32);
            }
        }
    } else {
        for (i := 0; i < lengthof(v_NR_PdcpCountInfoList); i:= i + 1) {
            if (not(fl_CheckAM_Drb(v_NR_PdcpCountInfoList[i], p_RadioBearerList)) and not(fl_CheckSrb(v_NR_PdcpCountInfoList[i])) ) {
                v_NR_PdcpCountInfoList[i].DL.Value := int2bit(0,32);
                v_NR_PdcpCountInfoList[i].UL.Value := int2bit(0,32);
            }
        }
        if (p_IncrementSRB1 and (not(fl_CheckAM_Drb(v_NR_PdcpCountInfoList[0], p_RadioBearerList)))) {//@sic R5-216260 sic@ WA#
            // DL PDCP count value for SRB1 shall be incremented by 1 because RRCReconfiguration will be sent out on SRB1 of source Cell.
            //@sic R5s201150 sic@
            v_NR_PdcpCountInfoList[0].DL.Value := int2bit((bit2int(v_NR_PdcpCountInfoList[0].DL.Value) + 1), 32);
        }
    }
    return v_NR_PdcpCountInfoList;
   }


2.4 [bookmark: _Toc54888065][bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666][bookmark: _Toc125110026]fl_TC_8_2_4_2_1_x_ENDC_EUTRA_TestBody
	Function name
	fl_TC_8_2_4_2_1_x_ENDC_EUTRA_TestBody

	Reason for change
	1. As the condition is EN-DC_PSCell_HO AND RBConfig_NoKeyChange at Step 5 and Step 7, the IE sk-Counter-r15 should not be present as per TS 36.508 Table 4.6.1-8. 

2. As there is no key change, the parameter p_SK_Counter in function f_EUTRA38_ENDC_InitiateAndSendS_gNBKeys should not be incremented when calculating the security keys as this would result in Ciphering failure at UE side not being able to decode the PDCP packet sent at Step 6A due to different ciphering keys being used at NW and UE.

	Summary of change
	1. sk-Counter-r15 set to omit

2. parameter p_SK_Counter not incremented so that the same keys are used.

	TTCN module
	RRC_CarrierAggregation_ENDC_EUTRA

	MCC160 Comment
	




Before Change:
	function fl_TC_8_2_4_2_1_x_ENDC_EUTRA_TestBody() runs on EUTRA_5GS_PTC
  {

     <<SKIPPED CODE>>

     //@siclog "Steps 5 - 6" siclog@
    //The SS transmits an RRCConnectionReconfiguration message with nr-Config IE including NR RRCReconfiguration message to perform both NR Cell 1 and NR Cell 3 changed to the configured target NR Cell 2 and NR Cell 12.
    //Check: Does the UE transmit an RRCConnectionReconfigurationComplete message configuring the new PSCell and SCell and configure lower layers to consider the SCell to be in deactivated state?
    v_Security_Params := f_EUTRA38_ENDC_InitiateAndSendS_gNBKeys(NR, 1);
    f_EUTRA38_RRC_PSCellChange_InterCell (eutra_Cell1, v_Security_Params.SK_Counter);
    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 6");
    
    //@siclog "Steps 7 - 8" siclog@
    //The SS transmits an RRCConnectionReconfiguration message with nr-Config IE including NR RRCReconfiguration message to change the current PSCell (NR Cell 2) to NR Cell 12 equaling to one of the current UE SCell configuration.
    v_Security_Params := f_EUTRA38_ENDC_InitiateAndSendS_gNBKeys(NR, 1);
    f_EUTRA38_RRC_PSCellChange_InterCell (eutra_Cell1, v_Security_Params.SK_Counter);


   <<SKIPPED CODE>>
     






After Change:
	function fl_TC_8_2_4_2_1_x_ENDC_EUTRA_TestBody() runs on EUTRA_5GS_PTC
  {

    <<SKIPPED CODE>>

    //@siclog "Steps 5 - 6" siclog@
    //The SS transmits an RRCConnectionReconfiguration message with nr-Config IE including NR RRCReconfiguration message to perform both NR Cell 1 and NR Cell 3 changed to the configured target NR Cell 2 and NR Cell 12.
    //Check: Does the UE transmit an RRCConnectionReconfigurationComplete message configuring the new PSCell and SCell and configure lower layers to consider the SCell to be in deactivated state?
    v_Security_Params := f_EUTRA38_ENDC_InitiateAndSendS_gNBKeys(NR);//WA#
    f_EUTRA38_RRC_PSCellChange_InterCell (eutra_Cell1, omit); //WA#  
    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 6");
    
    //@siclog "Steps 7 - 8" siclog@
    //The SS transmits an RRCConnectionReconfiguration message with nr-Config IE including NR RRCReconfiguration message to change the current PSCell (NR Cell 2) to NR Cell 12 equaling to one of the current UE SCell configuration.
    v_Security_Params := f_EUTRA38_ENDC_InitiateAndSendS_gNBKeys(NR); //WA#
    f_EUTRA38_RRC_PSCellChange_InterCell (eutra_Cell1, omit); //WA#
    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 8");

   <<SKIPPED CODE>>



1. [bookmark: _Toc125110027]Branches executed
This ENDC TC was executed in Band combination “DC_19A_n78_2A” using EEA1/EIA1 algorithms”.
1. [bookmark: _Toc125110028]Execution Log Files 
4. [bookmark: _Toc125110029]Qualcomm
The Qualcomm Snapdragon X70 5G Modem-RF system UE passed this test case on R&S® 5G Protocol Conformance Test platform. The documentation below is enclosed as evidence of the successful test case run [1]:
Test case execution log file:
tc_8_2_4_2_1_2_ENDC_FR1_QC.log
(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)
In the log file the complete test case execution as well as the PICS/PIXIT parameter settings 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.
1. [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc125110030]References
	[1]
	R5s230132:   Supporting information for addition of ENDC TC 8.2.4.2.1.2 in FR1.




