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1. Introduction:

NB-IoT enhancement test cases 22.4.25/ 22.3.2.6 (SC-PTM) had been agreed in RAN5 Meeting # 80, development has continued in TTCN and the need for new ASP changes has arisen. 

The present document provides details on the NB-IoT ASP changes.  
2. ASP update proposals:
New ASP definition
File: NBIOT_CommonDefs.ttcn
	  group NBIOT_RRC_Nested_Types {

…
  type enumerated NBIOT_IDLEUPDATED_STATE_Type {

    STATE2_NB_CONNECTED_UPDATED,

    STATE2A_NB_TESTLOOP_ModeA,

    STATE2A_NB_TESTLOOP_ModeB,

    STATE2A_NB_TESTLOOP_ModeG,

    STATE2A_NB_TESTLOOP_ModeH,

    STATE2A_NB_TESTLOOP_ModeI, // @sic R5-172854 sic@
    STATE2A_NB_TESTLOOP_ModeF,  

    STATE3_NB_IDLEUPDATED,

    STATE3A_NB_IDLEUPDATED_TESTLOOP_ModeA,

    STATE3A_NB_IDLEUPDATED_TESTLOOP_ModeB,

    STATE3A_NB_IDLEUPDATED_TESTLOOP_ModeG,

    STATE3A_NB_IDLEUPDATED_TESTLOOP_ModeH,

    STATE3A_NB_IDLEUPDATED_TESTLOOP_ModeI, // @sic R5-172854 sic@

    STATE3ANB_TESTLOOP_IDLE};

  type NPDCCH_ConfigDedicated_NB_r13.npdcch_NumRepetitions_r13                                  NPDCCH_NumRepetitions_UESS_Type;

  type NPDCCH_ConfigDedicated_NB_r13.npdcch_StartSF_USS_r13                                     NPDCCH_StartSF_UESS_Type;

  type NPDCCH_ConfigDedicated_NB_r13.npdcch_Offset_USS_r13                                      NPDCCH_Offset_UESS_Type;

  type PCCH_Config_NB_r13.npdcch_NumRepetitionPaging_r13                                        NPDCCH_NumRepetitions_Type1CSS_Type;

  type NPRACH_Parameters_NB_r13.npdcch_NumRepetitions_RA_r13                                    NPDCCH_NumRepetitions_Type2CSS_Type;

  type NPRACH_Parameters_NB_r13.npdcch_StartSF_CSS_RA_r13                                       NPDCCH_StartSF_Type2CSS_Type;

  type NPRACH_Parameters_NB_r13.npdcch_Offset_RA_r13                                            NPDCCH_Offset_Type2CSS_Type;

  type NPUSCH_ConfigCommon_NB_r13.ack_NACK_NumRepetitions_Msg4_r13                              NPUSCH_ACK_NACK_NumRepetitions_Msg4_Type;

  type RRCConnectionSetupComplete_NB_r13_IEs.attachWithoutPDN_Connectivity_r13                  RRCConnSetupComplete_AttachWithoutPDN_Type;

  type NPDCCH_SC_MCCH_Config_NB_r14 NPdcchType1ACommonSearchSpace_Type; /* parameters for Type1A common search space for SC-MCCH (Type1ACSS, TS 36.213 clause 16.6) */

  type SystemInformationBlockType20_NB_r14.sc_mcch_CarrierConfig_r14 NB_SC_MCCH_CarrierConfig_Type;

  type SystemInformationBlockType20_NB_r14.sc_mcch_RepetitionPeriod_r14 NB_SC_MCCH_RepetitionPeriod_Type;

  type SystemInformationBlockType20_NB_r14.sc_mcch_Offset_r14  NB_SC_MCCH_Offset_Type;

  type SystemInformationBlockType20_NB_r14.sc_mcch_ModificationPeriod_r14 NB_SC_MCCH_ModificationPeriod_Type

  type SystemInformationBlockType20_NB_r14.sc_mcch_SchedulingInfo_r14 NB_SC_MCCH_SchedulingInfo_Type;

  type SC_MTCH_Info_NB_r14.npdcch_NumRepetitions_SC_MTCH_r14 NPDCCH_NumRepetitions_SC_MTCH_Type;

  type SC_MTCH_Info_NB_r14.npdcch_StartSF_SC_MTCH_r14 NPDCCH_StartSF_SC_MTCH_Type;

  type SC_MTCH_Info_NB_r14.npdcch_Offset_SC_MTCH_r14 NPDCCH_Offset_SC_MTCH_Type; 

  type SC_MTCH_Info_NB_r14.npdcch_NPDSCH_MaxTBS_SC_MTCH_r14 NPDCCH_NPDSCH_MaxTBS_SC_MTCH_Type;
  type SC_MTCH_Info_NB_r14.sc_mtch_CarrierConfig_r14 NB_SC_MTCH_CarrierConfig_Type;

  } // End group NBIOT_RRC_Nested_Types
…

  type union NB_RadioBearerId_Type {

    NB_SRB_Identity_Type              Srb,

    EUTRA_ASN1_DRB_Identity_Type      Drb,

    SC_MRB_Identity_Type              ScMrb
  };



New ASP definition
File: NBIOT_ASP_TypeDefs.ttcn
	  type union NB_SystemRequest_Type {

    NB_CellConfigRequest_Type           Cell,                   /* configure/release a cell */

    NB_CellAttenuationList_Type         CellAttenuationList,    /* power attenuation for one or several cells;

                                                                 * all cells included in the list shall be changed at the same time;

                                                                 * all cells in the list shall reach the new cell power within a maximum of 100ms (10 frames)

                                                                 * acc. to the tolerances given in TS 36.508

                                                                 * NOTE: In the common ASP part the CellId shall be set

                                                                 * - to the cell the timing information refers to if activation time shall be applied

                                                                 * - to nbiot_Cell_NonSpecific when there is no activation time */

    NB_RadioBearerList_Type             RadioBearerList,        /* configure/release one or several SRBs and/or DRBs */

    Null_Type                           EnquireTiming,          /* get HSFN, SFN and sub-frame number for this cell */

    NB_AS_Security_Type                 AS_Security,            /* StartRestart/Release of AS security */

    NB_PagingTrigger_Type               Paging,                 /* to trigger SS to send paging at the given paging occasion (as calculated in TTCN) or a Direct Indication*/

    NB_L1Mac_IndicationControl_Type     L1MacIndCtrl,           /* to configure SS to generate indications for L1/MAC events */

    NB_PDCP_CountReq_Type               PdcpCount,              /* to set or enquire PDCP COUNT for one or more RBs */

    NB_RLC_CountsReq_Type               RlcCounts,              /* to set or enquire RLC Counts VTS and VRR */

    NB_RA_NPDCCH_Order_Type             NpdcchOrder,             /* to configure SS to transmit a NPDCCH order with configured C-RNTI to the UE to trigger RA procedure;

                                                                   result in DCI Format N1 transmission as in TS 36.212, clause 6.4.3.2;

                                                                   the SS shall schedule the NPDCCH order in the same way as DCI for DL transmissions */
    NB_PTM_Config_Type                 PtmConfig              /* Configuration of Point To Multipoint (PTM) */
  };
   type record NB_PTM_Config_Type {

    NB_SCPTM_Config_Type                ScptmConfig                 /* PTM services are provided via SC-PTM */

  };

  type record NB_SCPTM_Config_Type {

    /* all fields are optional to allow single modifications;

       in case of reconfiguration OMIT means 'keep configuration as it is' */

    NB_SC_MCCH_Config_Type              ScMcchConfig          optional,            /* SC-MCCH scheduling configuration on NPDCCH as per SystemInformationBlockType20-NB

                                                                        * acc. to TS 36. 331 cl 9.1.1.7 there is no PDCP and SC-MCCH uses the RLC-UM mode

                                                                        * configuration/scheduling and contents of the SC-MCCH Information is done in one go

                                                                        * (i.e.   there are no separate ports for SC-MCCH data and configuration) */

    SCPTMConfiguration_NB_r14           ScptmConfiguration    optional,       /* Message containing SC-MTCH configuration to be broadcasted on SC-MCCH */

    NB_SC_MTCH_InfoList_Type            ScMtchInfoList        optional                /* Configure/release SC-MTCH SC-MRB */

  };

  type record NB_SC_MCCH_Config_Type{

    NPdcchType1ACommonSearchSpace_Type      Type1ACSS,                  /* parameters for Type1A common search space */

    NB_SC_MCCH_CarrierConfig_Type           ScMcchCarrierConfig,

    NB_SC_MCCH_RepetitionPeriod_Type        ScMcchRepetitionPeriod,

    NB_SC_MCCH_Offset_Type                  ScMcchOffset,

    NB_SC_MCCH_ModificationPeriod_Type      ScMcchModificationPeriod,

    NB_SC_MCCH_SchedulingInfo_Type          ScMcchSchedulingInfo       optional

  };

  const integer tsc_MaxSCMTCH_NB := 64;                                /* Maximum number of SC-MTCHs in one cell for NB-IoT */

  type record length(1.. tsc_MaxSCMTCH_NB) of NB_SC_MTCH_Info_Type NB_SC_MTCH_InfoList_Type;

  type record NB_SC_MTCH_Info_Type {

    NPdcchType2ACommonSearchSpace_Type      Type2ACSS,                  /* parameters for Type2A common search space */

    NB_SC_MRB_Identity_Type                 ScMrbId,

    NB_SC_MTCH_Config_Type                  Config

  };

  type record NPdcchType2ACommonSearchSpace_Type {                      /* parameters for Type2A common search space for SC-MTCH (Type2ACSS, TS 36.213 clause 16.6); */

    NPDCCH_NumRepetitions_SC_MTCH_Type NumRepetitions,                  /* Rmax for Type2A common search space; TS 36.213 clause 16.6 */

    NPDCCH_StartSF_SC_MTCH_Type        StartSF,                         /* G for Type2A common search space; TS 36.213 clause 16.6 */

    NPDCCH_Offset_SC_MTCH_Type         Offset,                          /* offset for Type2A common search space; TS 36.213 clause 16.6 */
    NPDCCH_NPDSCH_MaxTBS_SC_MTCH_Type  Npdsch_MaxTBS                    /* Maximum NPDSCH TBS for the SC-MTCH */
  };
  type record NB_SC_MRB_Identity_Type {

    EUTRA_ASN1_MBMSSessionInfo_r13_Type mbmsSessionInfo

  };

  type record NB_SC_MTCH_Config_Type {

    B16_Type                        GRnti,

    NB_SC_MTCH_CarrierConfig_Type   ScMtchCarrierConfig,

    SC_MTCH_SchedulingInfo_NB_r14   ScMtchSchedulingInfo    optional

  };



New type definition
File: NBIOT_Imported_EUTRA_ASN1_Types.ttcn
	  type TimeAlignmentTimer                   EUTRA_ASN1_TimeAlignmentTimer_Type;

  type TrackingAreaCode                     EUTRA_ASN1_TrackingAreaCode_Type;

  type MBMSSessionInfo_r13                  EUTRA_ASN1_MBMSSessionInfo_r13_Type;

  type TMGI_r9                              EUTRA_ASN1_TMGI_r9_Type;
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