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Information & decision
1 Introduction

On 9th December 2016, MCC TF160 released the iwd-TTCN3-B2016-06_D16wk49 TTCN-3 delivery (iwd-16wk49), containing the first set of NB-IoT test cases, together the NB-IoT ASPs used to configure the System Simulator. 
NB-IoT test case development has continued in TTCN and the need for new ASP changes has been identified. 

The present document provides details on the NB-IoT ASP changes identified so far, and that MCC TF160 plans to include in the upcoming special IoT delivery iwd-17wk04, planned to be released on 27th Janaury 2017.  
2 Discussion
Update to NB_PhysicalLayerConfigUL_Type
NB_UplinkPowerControlCommon_Type and NB_UplinkPowerControlDedicated_Type are parameters used by UE to calculate the NPUSCH power. They are probably not necessary for the SS. 
	  type record NB_PhysicalLayerConfigUL_Type {

    /* NOTE:

     * In general SS is required to keep the UE's UL power constant */

    NPRACH_Config_Type           NPrach           optional,     /* parameters acc. TS 36.331, clause 6.7.3.2 */

    NPUSCH_Configuration_Type    NPusch           optional,     /* parameters acc. TS 36.331, clause 6.7.3.2

                                                                 * (including configuration of RS) */

    SS_TimingAdvanceConfig_Type  TimingAdvance    optional,     /* to adjust timing advance;

                                                                 * normally timing advance is configured as 0 at the beginning and never changed during the test case;

                                                                 * in some MAC test cases timing advance may be configured to a non-zero (11 bit value) at the beginning and modified by (6 bit) timing advance commands during the test */

    NB_SubCarrierSpacingUL_Type         SubCarrierSpacingUL             optional       /* 15kHz or 3.75kHz UL carrier spacing; cyclic prefix as per 36.211 Table 10.1.5-1 accordingly */



  };

	







Clarifications for the Common Search Spaces parametrization

Aggregation level for Type1 and Type2 common search space is not needed according to 36.213 clause 16.6 because PDCCH format1 will be always used. 
	  type record NPdcchType1CommonSearchSpace_Type {                       /* parameters for Type1 common search space for paging (Type1CSS, TS 36.213 clause 16.6);

                                                                           In addition the SS needs to consider the "DCISubFrameRepetitionNumber" in the DCI DL configuration

                                                                           to determine the value of R (actual number of NPDCCH repetitions for the DCI) */


    NPDCCH_NumRepetitions_Type1CSS_Type NumRepetitions                  /* Rmax for Type1 common search space; TS 36.213 clause 16.6 */

  };

	  type record NPdcchType2CommonSearchSpace_Type {                       /* parameters for Type2 common search space for RACH procedure (Type2CSS, TS 36.213 clause 16.6);

                                                                         * In addition the SS needs to consider the "DCISubFrameRepetitionNumber" in the DCI DL configuration

                                                                         * to determine the value of R (actual number of NPDCCH repetitions for the DCI);

                                                                         * NOTE:

                                                                         * NumRepetitions, StartSF and Offset are also included in each entry of the nprach-ParametersList of NPRACH_Config_Type (NB_PhysicalLayerConfigUL_Type);

                                                                         * nevertheless NPRACH_Config_Type contains a list of NPRACH resources whereas the SS needs to consider only one search space corresponding to the NPRACH resource the UE shall select */


    NPDCCH_NumRepetitions_Type2CSS_Type NumRepetitions,                 /* Rmax for Type2 common search space; TS 36.213 clause 16.6 */

    NPDCCH_StartSF_Type2CSS_Type        StartSF,                        /* G for Type2 common search space; TS 36.213 clause 16.6 */

    NPDCCH_Offset_Type2CSS_Type         Offset,                         /* offset for Type2 common search space; TS 36.213 clause 16.6 */

    NPdcchSearchSpaceCandidateIndex_Type    SearchSpaceCandidateForRAR, /* index of the search space candidate to be used for random access response */

    NPdcchSearchSpaceCandidateIndex_Type    SearchSpaceCandidateForMsg4 /* index of the search space candidate to be used for Msg4 scheduling;

                                                                           this can be an DL transmission (contention resolution id based) or an UL transmission (C-RNTI based) */

  };


Clarifications for the RACH procedure ASPs 
	  type record of

    NB_RachProcedure_Type NB_RachProcedureList_Type;            /* to simulate RACH procedure with one or more than one attempt by the UE:

                                                                 * 1. Normal cases:

                                                                 * one single RandomAccessResponse is sent to the UE matching the UE's RACH preamble;

                                                                 * contention resolution is successful immediately

                                                                 * => list contains only one element which is used for any RA procedure

                                                                 *    (Even if a RACH procedure is repeated by the UE for any reason this element shall be used;

                                                                 *    e.g. it needs not to be handled as error when the UE sends another RACH preamble instead of the RRC connection request message)

                                                                 * 2. Special cases:

                                                                 * SS shall start with the first element in the list and use the RAR as specified in this element;

                                                                 * if the RAR matches at the UE side the UE will send UL data and contention resolution is performed as configured for this element;

                                                                 * if the RAR does not match the UE sends another RAP and SS continues with the next element in the list;

                                                                 * in this case the contention resolution of the respective element is not used;

                                                                 * if the end of the list is reached and further RACH preambles are sent by the UE SS shall repeatively apply the last element of the list

                                                                 * (this is necessary because there might be not enough time to reconfigure SS after the end of the list has been reached and there shall be well-defined behaviour after the list has been processed);

                                                                 *

                                                                 * to change from a special mode to normal mode the RachProcedureList is reconfigured by TTCN to achieve transparency and readability of the code;

                                                                 *

                                                                 *  NOTE:

                                                                 *  for NB-IoT there can be more than one repetition per preamble attempt (numRepetitionsPerPreambleAttempt-r13 in NPRACH-ConfigSIB-NB-DEFAULT in SystemInformationBlockType2-NB); the SS gets configured with the nprach-ParametersList (NPRACH_Config_Type in NB_PhysicalLayerConfigUL_Type) and it is up to SS implementation how to get out how many preamble repetitions an attempt has; => NB_PhysicalLayerConfigUL_Type contains one entry per attempt and the SS shall report the number of preambles per attempt in a RachPreamble indication (if configured) */


	  type record NB_RachPreamble_Type {

    integer                             RAPID,                  /* indicates the RAPID of the preamble used (integer (0..63));

                                                                   according to 36.321 clause 6.2.2 "For NB-IoT, the Random Access Preamble IDentifier field corresponds to the start subcarrier index" */
    integer                             RepetitionsPerPreambleAttempt /* number of preambles the SS has detected for the preamble attempt */
  };


	  type union NB_SystemIndication_Type {


    charstring                          Error,                  /* indicates an error situation in SS;

                                                                 * is not explicitly handled in TTCN but causes an INCONC due to default behaviour;

                                                                 * an additional error code can be signalled in the common part of the ASP; */

    NB_RachPreamble_Type                RachPreamble,           /* RACH preamble being sent by the UE

                                                                   NOTE 1: for NB-IoT there can be more than one repetition per preamble attempt (numRepetitionsPerPreambleAttempt-r13 in NPRACH-ConfigSIB-NB-DEFAULT in SystemInformationBlockType2-NB); nevertheless the SS shall raise only one indication per preamble attempt and indicate the number of attempts in the ' RepetitionsPerPreambleAttempt' field of the indication

                                                                   NOTE 2: The SS shall provide start of the attampt's first preamble as timing information of the primitive (in a lab environment in general this is the start time of the NPRACH preamble transmission according to clause 10.1.6.1 of TS 36.211 - depending on nprach-Periodicity and nprach-StartTime) */

    NB_DPR_Type                         DPR,                    /* indicates MAC DPR control element (TS 36.321 clause 6.1.3.10) being contained in MAC PDU */

    NB_HarqError_Type                   HarqError,              /* indicates detection of HARQ error:

                                                                 * 1. HARQ CRC error for UL data

                                                                 * 2. HARQ NACK from the UE unless SS is configured to report HARQ ACK/NACK */

    HARQ_Type                           UL_HARQ                 /* to report the UL HARQ ACK/NACK */

  };


Clarifications for NPdcchSearchSpaceCandidateIndex_Type
	  type integer NPdcchSearchSpaceCandidateIndex_Type (0..7);             /* Index of the search space candidate to be used for UL grant or DL assignment (corresponds to "u" in the calculations of clause 16.6 in TS 36.213) */


Clarifications for EUTRA/NBIOT common L2Data type definitions

Currently the specification of the field "SubframeOffset" in DRB_DataPerSubframe_DL_Type is applicable for EUTRA only as DL transmissions cannot be scheduled per subframe in NBIOT.
( "SubframeOffset" shall be used as search space candidate index for NBIOT

NOTE 1: "SubframeOffset" may be renamed to "SchedulingOffset" to avoid misinterpretation. 

NOTE 2: Acc. to the default NPDCCH configuration of 36.508 (Table 8.1.6.3-3) it is not possible to schedule more than one DL transmission in one and the same NPDCCH period; nevertheless the ASP definition should to be clarified and TP6 of test case 22.3.1.5 is a special use case for scheduling two DL transmission in one NPDCCH period (with modified NPDCCH configuration)
	  type record DRB_DataPerSubframe_DL_Type {                     /* common definition for one or several PDUs/SDUs; 
                                                                 * in EUTRA the DL data is sent in the subframe given by the subframe offset;

                                                                 * in NBIOT the DL transmission is scheduled in the search space candidate given by "SubframeOffset"
                                                                 * NOTE 1:

                                                                 * For MAC and RLC PDUs a single PDU is always sent in one subframe;

                                                                 * SS shall raise an error indication (using SYSTEM_IND) when that is not possible

                                                                 * NOTE 2:

                                                                 * For PDCP the data may be spread over more than one subframe (segmented by the RLC);

                                                                 * the TTCN implemetation is responsible to calculate appropriate offsets accordingly;

                                                                 * the exact timing depends on (and is exactly specified by) configuration of the DL scheduling;

                                                                 * SS shall raise an error when there is any conflict */

    integer                     SubframeOffset,                 /* EUTRA: 
                                                                 * subframe offset relative to the absolute timing information given in the common part of the ASP; 
                                                                 * NBIOT: 

                                                                 * Offset of the search space candidate relative to the (default) search space candidate as configured for the NPDCCH UE specific search space;

                                                                 * the search space candidate is in the next search space starting at or after the point in time given by the timing information of the common part of the ASP
                                                                 * NOTE 1:

                                                                 * Notes:

                                                                 * Acc. to TS 36.523-3, clause 7.3.3 in case of TDD or half-duplex configuration only subframes available for DL are taken into consideration

                                                                 * NOTE 2:

                                                                 * if a PDCP PDU or SDU takes more than one subframe, SubframeOffset specifies the first TTI */

    HarqProcessAssignment_Type  HarqProcess optional,           /* HARQ process to be used: specific value (0..7) or automatically assigned by SS;

                                                                 * in automatic mode SS chooses HARQ process out of the set configured by CcchDcchDtchConfigDL_Type.HarqProcessConfig

                                                                 * NOTE 1:

                                                                 * for PDCP SDUs or PDUs automatic mode shall be used; otherwise SS shall raise an error

                                                                 * NOTE 2:

                                                                 * for NB-IoT the HarqProcess shall be omitted by TTCN and ignored by the SS */

    L2DataList_Type             PduSduList                      /* list of PDUs/SDUs to be sent in one TTI */

  };


Enhancement of CRC error mode

There are two test cases for which it is necessary to send invalid MAC PDUs to the UE: 22.3.1.2 and 22.3.1.5. In case of 22.3.1.2 the SS shall automatically do a retransmission in the next NPDCCH period but in 22.3.1.5 there is no retransmission at all, but a new transmission according to the test case prose.

For LTE (in test case 7.1.6.1) this is controlled by using the RedundancyVersionList of the DciDlInfoCommon_Type (or DciDlInfoExplicit_Type resp.), but for NBIOT we don't have this.
( CRC_Error field of NB_DciDlInfoExplicit_Type shall be enhanced to cope with different flavours of CRC error handling; the field shall also be added to NB_DciDlInfoCommon_Type.
	  type enumerated NB_CRC_ErrorMode_Type {

    noError,                                                    /* SS shall not generate any CRC error */

    crcErrorWithRetransmission,                                 /* SS shall generate CRC error for DL transmissions and schedule retransmissions for each HARQ NACK */

    crcErrorWithoutRetransmission                               /* SS shall generate CRC error for DL transmissions but not do any retransmissions */

  };

	  type record NB_DciDlInfoCommon_Type {                         /* Downlink control information according to 36.212 clause 6.4.3 */

    NB_PdcchDciFormat_Type      Format,                         /* NPDSCH: N1; Paging: N2 */

    integer                     RepetitionNumber,               /* Defined in TS 36.213, clause 16.4.1.3 */

    integer                     DCISubFrameRepetitionNumber,    /* Defined in TS 36.213, clause 16.6 */

    integer                     SchedulingDelay  optional,      /* Defined in TS 36.213, clause 16.4.1

                                                                 * Present for N1; not present for N2 (Paging) */

    integer                     HARQ_ACKResource  optional,     /* Defined in TS 36.213, clause 16.4.2

                                                                   present for N1;

                                                                   not present for N2 (Paging) */ 
    NB_CRC_ErrorMode_Type       CRC_ErrorMode                   /* no CRC error, CRC error with or without subsequent retransmission by the SS */
  };

	  type record NB_DciDlInfoExplicit_Type {                       /* Downlink control information according to 36.212 clause 6.4.3 */

    NB_PdcchDciFormat_Type      Format,                         /* NPDSCH: N1; Paging: N2 */

    NPDSCH_ImcsValue_Type       Imcs,                           /* MCS index of TS 36.213 Table 16.4.1.5.1-1 */

    integer                     ResourceAssignment,             /* Defined in TS 36.213, clause 16.4.1.3: to determine the number of subframes */

    integer                     RepetitionNumber,               /* Defined in TS 36.213, clause 16.4.1.3 */

    integer                     DCISubFrameRepetitionNumber,    /* Defined in TS 36.213, clause 16.6 */

    integer                     SchedulingDelay   optional,     /* Defined in TS 36.213, clause 16.4.1

                                                                 * Present for N1;

                                                                 * not present for N2 (Paging) */

    integer                     HARQ_ACKResource  optional,     /* Defined in clause 16.4.2

                                                                   present for N1;

                                                                   not present for N2 (Paging)  */ 
    NB_CRC_ErrorMode_Type       CRC_ErrorMode                   /* no CRC error, CRC error with or without subsequent retransmission by the SS */

  };


Type definitions to be removed

There are some primitives in NBIOT which are not used and therefore can be removed:

· L1_TestMode in NB_SystemRequest_Type and NB_SystemConfirm_Type
· RlcIndCtrl in NB_SystemRequest_Type and NB_SystemConfirm_Type
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