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1. Introduction

This document introduces first draft of  ASP changes needed for support of eMTC.

2. ASP changes
2.1 Add new BCCH_BR Type
	type record Bcch_BRConfig_Type {

    /* all fields are optional to allow single modifications;

     * activation time may be applied in the common part of the ASP;

     * NOTE 1:

     * acc. to TS 36.331, clause 9.1.1.8 there is no PDCP and RLC/MAC are in TM

     * NOTE 2:

     * mapping/scheduling and contents of the System Information in general is done in one go

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

    Bcch_BRToPbchConfig_Type       Pbch                  optional,

    Bcch_BRToPdschConfig_Type      Pdsch                 optional,

    Bcch_BRInfo_Type               BcchInfo              optional,

    Null_Type                   StopSib1Transmission  optional  /* if omitted:

                                                                 *   SS transmits SIB1 last provided in BcchInfo and associated DCI.

                                                                 *

                                                                 * if set:

                                                                 *   SS shall stop transmission of SIB1 and associated DCI.

                                                                 *

                                                                 * To resume SIB1 transmission, this flag shall be omitted and SIB1 shall be provided in BcchInfo.  */

  };

type record Bcch_BRToPbchConfig_Type {                         /* BCCH_BL mapped to BCH mapped to PBCH:

                                                                 * MIB using fixed scheduling (periodicity: 40ms);

                                                                 * transmission mode:

                                                                 * single antenna port configuration (layer mapping acc. TS 36.211, clause 6.3.3.1)

                                                                 * or transmit diversity (layer mapping acc. TS 36.211, clause 6.3.3.3) depending on antenna configuration */
boolean    EnableMIB_Repetition  /* If true MIB transmission shall be repeated in subframe#9 of the previous radio frame for FDD and subframe #5 of the same radio frame for TDD */

};

type SystemInformationBlockType1_v1310_IEs.bandwidthReducedAccessRelatedInfo_r13 BandwidthReducedAccessRelatedInfo_Type

type record Bcch_BRToPdschConfig_Type {                          /* configuration for BCCH_BR mapped to DL-SCH mapped to PDSCH */

    /* TransmissionMode: single antenna mode when there is only one antenna configured, transmit diversity else;

       RNTI: No RNTI as BR SI’s are sent without DCI info and scheduling for SIB-1 is provided in MIB and for other SIB’s in SIB 1*/

    Sib1_BRSchedul_Type            Sib1_BRSchedul           optional, /* scheduling of SIB1 in frequency domain */

BandwidthReducedAccessRelatedInfo_Type           SiSchedul             optional  /* scheduling of SIs in frequency and time domain */

  };
type MasterInformationBlock.schedulingInfoSIB1_BR_r13 SchedulingInfoSIB1_BR_r13_Type
type record Sib1_BRSchedul_Type {                                /* SIB1: fixed scheduling in time domain acc. TS 36.331, clause 5.2.1.2 (periodicity: 80ms) */

  FreqDomainSchedulExplicit_Type      FreqDomainSchedul,  /* For a BL/CE UE, the resource allocation for PDSCH carrying SystemInformationBlockType1-BR and SI messages is a set of six contiguously allocated localized virtual resource blocks within a narrowband */
SchedulingInfoSIB1_BR_r13_Type    SchedulingInfoSIB1_BR_r13 /* TBS for SystemInformationBlockType1-BR and the repetitions made within 80ms as indicated in MIB */
  };
type record of BCCH_DL_SCH_Message_BR BR_SI_List_Type;              /* TS 36.331, clause 6.2.1 BCCH-DL-SCH-Message-BR and clause 6.2.2 SystemInformation */

  type record of BR_SI_List_Type BR_SegmentedSI_List_Type;            /* Each element is a list of segments;

                                                                   used for SIB11/12 segmentation */
type record Bcch_BRInfo_Type {

    /* all fields are declared as optional to allow modification of single field;

     * acc. to TS 36.331, clause 9.1.1.1 "RRC will perform padding, if required due to the granularity of the TF signalling, as defined in 8.5.";

     * therefore this needs to be done by the system simulator */

    BCCH_BCH_Message            MIB                   optional, /* TS 36.331, clause 6.2.1 BCCH-BCH-Message and clause 6.2.2 MasterInformationBlock;

                                                                 * NOTE:

                                                                 * the sequence number included in MIB needs to be handled and maintained by the system simulator;

                                                                 * that means that the sequence number being setup by TTCN will be overwritten by SS */

    BCCH_DL_SCH_Message_BR         SIB1                  optional, /* TS 36.331, clause 6.2.1 BCCH-DL-SCH-Message-BR and clause 6.2.2 SystemInformationBlockType1 */

    BR_SI_List_Type                SIs                   optional, /* list of SIs corresponding to SiList of AllSiSchedul_Type

                                                                 * (i.e. element i of AllSiSchedul_Type's SiList specifies the scheduling for SIs[i]) */

    BR_SegmentedSI_List_Type       SegmentedSIs          optional  /* list of SIs containing segmented SIBs;

                                                                 * corresponds to SegmentedSiList in AllSiSchedul_Type */

  };
type record BasicCellConfig_Type {

    CellConfigCapability_Type   ConfigCapability      optional, /* … */

    StaticCellInfo_Type         StaticCellInfo        optional, /*… */

    // Physical layer:

    PhysicalLayerConfigDL_Type  PhysicalLayerConfigDL optional, /* … */

    InitialCellPower_Type       InitialCellPower      optional, /* … */

    // MAC: locical channels shared by all UEs

    BcchConfig_Type             BcchConfig            optional, /* …  */

    PcchConfig_Type             PcchConfig            optional, /* … */

    CA_CellInitialConfig_Type   CA_CellInitialConfig  optional,  /* …  */

    SL_SciStchConfig_Type       SL_StchConfig         optional,  /* …*/
    Bcch_BRConfig_Type             BcchConfig            optional, /* configuration of BCCH_BR/BCH; SS is triggered to configure RLC/MAC regardingly;

                                                                 * BCCH_BR data on the PDSCH is follows fixed schedule hence no SI-RNTI DCI sent

                                                                 * PBCH: MIB;

                                                                 * PDSCH: scheduling and resource allocation; SIBs */
  };


2.2 Adding new UE Categories M1 and DL 17, UL 14

	type UE_EUTRA_Capability_v1310_IEs.ue_CategoryDL_v1310  UE_CategoryDL_v1310_Type;

type UE_EUTRA_Capability_v1310_IEs.ue_CategoryUL_v1310  UE_CategoryUL_v1310_Type;
type record UE_CategoryInfo_Type {

    UE_Category_Type            ue_Category,

    UE_Category_v1020_Type      ue_Category_V1020 optional,

    UE_Category_v1170_Type      ue_Category_v1170 optional,

    UE_Category_v11a0_Type      ue_Category_v11a0 optional,

    UE_Category_v1250_Type      ue_Category_v1250 optional,      /* … */
   UE_CategoryUL_v1310_Type  UE_CategoryUL_v1310 optional,

  UE_CategoryDL_v1310_Type  UE_CategoryDL_v1310 optional
  };


2.2  Adding  configuration of CE Mode consistent with UE

	type PhysicalConfigDedicated.ce_Mode_r13   CE_Mode_r13_Type;

type record ActiveCellConfig_Type {

    C_RNTI                      C_RNTI                optional, /* … */

    // Physical layer:

    PhysicalLayerConfigUL_Type  PhysicalLayerConfigUL optional, /* … */

    // MAC: RACH procedure

    RachProcedureConfig_Type    RachProcedureConfig   optional, /* … */

    // MAC: UE-specific logical channels and related information

    CcchDcchDtchConfig_Type     CcchDcchDtchConfig    optional, /* … */

    ServingCellConfig_Type      ServingCellConfig     optional,  /* …*/
// CE Mode

  CE_Mode_r13_Type         CE_Mode   optional,  /* Indicates the CE mode as specified in TS 36.213 It is FFS if this can be ignored by SS*/
  };


2.3 Adding rel 13 PRACH config
	type union PRACH_Config_Type {

    PRACH_Config R8, /* To be removed after grace period */
 PRACH_Config_R8andLater_Type  R8andLater
  };

  type record PRACH_Config_R8andLater_Type{

PRACH_Config                 prach_Config,

PRACH_Config_v1310    prach_Config_v1310  optional

}


2.4 Adding rel 13 branches in type PUCCH_ConfigCommon_Type 

	type union PUCCH_ConfigCommon_Type {

    PUCCH_ConfigCommon R8, /* To be removed after grace period */
PUCCH_ConfigCommon_R8andLater_Type R8andLater
  };
type record PUCCH_ConfigCommon_R8andLater_Type {

PUCCH_ConfigCommon                   pucch_ConfigCommon,

PUCCH_ConfigCommon_v1310      pucch_ConfigCommon_v1310 optional

};


2.5 Adding rel 13 branches in type PUCCH_ConfigDedicated
	type union PUCCH_ConfigDedicated_Type {

    PUCCH_ConfigDedicated_R8andLater_Type R8andLater,

   PUCCH_ConfigDedicated_R13andLater_Type R13andLater
  };
type record PUCCH_ConfigDedicated_R13andLater_Type {

   PUCCH_ConfigDedicated_r13     pucch_ConfigDedicated_r13   /* E-UTRAN configures pucch-ConfigDedicated-r13 only if pucch-ConfigDedicated is not configured */
}


2.6 Adding rel 13 branches for PUSCH_ConfigCommon_Type 
	type union PUSCH_ConfigCommon_Type {

    PUSCH_ConfigCommon R8, /* To be removed after grace period */
PUSCH_ConfigCommon_R8andLater_Type R8andLater
  };

type record PUSCH_ConfigCommon_R8andLater_Type {

PUSCH_ConfigCommon                    pusch_ConfigCommon,

PUSCH_ConfigCommon_v1270      pusch_ConfigCommon_v1270 optional,

PUSCH_ConfigCommon_v1310       pusch_ConfigCommon_v1310   optional

}


2.7 Adding rel 13 branches in type PUSCH_ConfigDedicated
	type union PUSCH_ConfigDedicated_Type {

    PUSCH_ConfigDedicated_R8andLater_Type   R8andLater,

   PUSCH_ConfigDedicated_R13andLater_Type  R13andLater

  };

type record PUSCH_ConfigDedicated_R13andLater_Type {

   PUSCH_ConfigDedicated_r13     pusch_ConfigDedicated_r13   /* E-UTRAN configures pusch-ConfigDedicated-r13 only if pusch-ConfigDedicated is not configured */
}


2.8 PDSCH Config

	type record PdschConfig_Type {

    PdschRelativeTxPower_Type   RelativeTxPower       optional,

   PDSCH_ConfigCommon_v1310  PDSCH_ConfigCommon  optional
  };


2.9 MPDCCH config

	The mpdcch-config-r13 is included in EPDCCH_Config_r11.

It is FFS if EpdcchConfig_Type is sufficient for MPDCCH configuration or if new PDCCH candidate list needs to be provided for MPDCCH.


2.10 New DCI Formats

	type enumerated PdcchDciFormat_Type {                 /* DCI format acc. to TS 36.212, clause 5.3.3.1;

                                                         * SS shall apply physical parameters accordingly as specified in TS 36.508, clause 4.3.6 */

    dci_0,      /* physical layer parameters acc. TS 36.508 Table 4.3.6.1.1-1 */

    dci_1,      /* physical layer parameters acc. TS 36.508 Table 4.3.6.1.2-1 */

    dci_1A,     /* physical layer parameters acc. TS 36.508 Table 4.3.6.1.3-1 */

    dci_1B,

    dci_1C,     /* physical layer parameters acc. TS 36.508 Table 4.3.6.1.4-1 */

    dci_1D,

    dci_2,      /* physical layer parameters acc. TS 36.508 Table 4.3.6.1.5-1 */

    dci_2A,     /* physical layer parameters acc. TS 36.508 Table 4.3.6.1.6-1 */

    dci_2B,

    dci_2C,

    dci_2D,

    dci_3,

    dci_3A,

    dci_4,
   dci_6_0A,    /* DCI format 6-0A is used for the scheduling of PUSCH in one UL cell */
dci_6_0B,    /* DCI format 6-0B is used for the scheduling of PUSCH in one UL cell */
dci_6_1A,   /* DCI format 6-1A is used for the compact scheduling of one PDSCH codeword in one cell and random access procedure initiated by a PDCCH order. The DCI corresponding to a PDCCH order can be carried by MPDCCH */

dci_6_1B,  /* DCI format 6-1B is used for the scheduling of one PDSCH codeword in one cell */

dci_6_2   /*  DCI format 6-2 is used for for paging and direct indication */
  };


2.11  Update to DCI Info

	type integer RepetitionNumber_Type (0..7); /* DCI Format 6-0A, value 0..3 as per 36.213 table 8.2b
DCI Format 6-0B, value 0..7 as per 36.213 table 8.2c

DCI Format 6-1A, value 0..3 as per 36.213 table 7.1.11-1
DCI Format 6-1B, 6_2, value 0..7 as per 36.213 table 7.1.11-2 */

type record DciDlInfoCommon_Type {

    /* used for normal DL scheduling acc. to TS 36.523-3, clause 7.3 */

    PdcchDciFormat_Type                 Format,                 /* BCCH, PCCH and RACH Response:  1A or 1C  (TS 36.213, clause 7.1)

                                                                 * CCCH: 1A since transmission mode is not (may not be) configured at the UE yet (TS 36.213, clause 7.1)

                                                                 * DTCH/DCCH: depending on transmission mode */

    PdcchResourceAllocation_Type        ResourceAllocType,      /* depends on DCI format, e.g. ra_2_Localised or

                                                                 * ra_2_Distributed for DCI format 1A */

    Modulation_Type                     Modulation_1stCW,       /* max. modulation scheme for the 1st code word;

                                                                 * depending on the amount of data a lower modulation scheme may be by SS but not a higher one;

                                                                 * BCCH, PCCH and RACH Response: QPSK only */

    Modulation_Type                     Modulation_2ndCW,       /* modulation scheme for 2nd code word in case of spatial multiplexing;

                                                                 * can be different than 1st code word (see TS 36.211, clause 6.3.2; TS 36.212, clause 5.3.3.1.5);

                                                                 * 'unused' when there is no spatial multiplexing;

                                                                 * NOTE:

                                                                 * Acc. to 36.523-3 cl. 7.3.3.4 in normal mode MIMO shall not be used

                                                                 * => for the time being Modulation_2ndCW is always "unused" */

    FreqDomainSchedulCommon_Type        FreqDomainSchedul,      /* index of 1st RB; max. number of RBs per TTI;

                                                                 * NOTE:

                                                                 * in case of DCI format 1C the first RB index has no meaning since distributed virtual resource blocks assigned in this case (TS 36.213, clause 7.1.6.3) 
                                                                    * NOTE: For DCI formats used for BL/CE UE’s i.e DCI’s 6_X, this IE identifies the Narrow band of 6 PRB’s*/

    RedundancyVersionListDL_Type        RedundancyVersionList,   /* list of Redundancy version to be used in case of retransmission;

                                                                 * the number of elements in the list provides the maxHARQ-Tx */
  RepetitionNumber_Type                         RepetitionNumber   optional /* used only for DCI format 6_X for BL/CE UE’s */
/* FFS if DCI subframe repetition number for DCI 6_2 can be implicitly configured. */
  };

type record DciDlInfoExplicit_Type {

    /* used for explicit DL scheduling acc. to TS 36.523-3, clause 7.3 */

    Imcs_Type                           Imcs_1stCW,             /* MCS index of table 7.1.7.1-1 of TS 36.213 */

    Imcs_Type                           Imcs_2ndCW,             /* MCS index for the 2nd code word in case of MIMO;

                                                                   'NotUsed' when MIMO is not used */

    PdcchDciFormat_Type                 Format,

    PdcchResourceAllocation_Type        ResourceAllocType,

    FreqDomainSchedulExplicit_Type      FreqDomainSchedul, /* For DCI formats used for BL/CE UE’s i.e DCI’s 6_X, this IE identifies the resources in Narrow band of 6 PRB’s */
    RedundancyVersionListDL_Type        RedundancyVersionList,  /* list of Redundancy version to be used in case of retransmission the number of elements in the list provides the maxHARQ-Tx */

    MIMO_DciDlInfo_Type                 MimoInfo optional ,      /* shall be present when Imcs_2ndCW specifies a 2nd CW to be used;

                                                                 * shall be omit when Imcs_2ndCW is 'NotUsed' */
  RepetitionNumber_Type                         RepetitionNumber   optional /* used only for DCI format 6_X for BL/CE UE’s */
  };

type record DciUlInfo_Type {

    Imcs_Type                           Imcs,                   /* MCS index of table 8.6.1-1 of TS 36.213 */

    UL_TransRetransmissionList_Type     TransRetransmissionList,/* list of possible retransmissions and their redundancy versions (depending on being adapive or non-adaptive);

                                                                 * the list shall

                                                                 * - start with

                                                                 *   - "New Transmission" (normal case) or

                                                                 *   - "Adaptive Retransmission" (e.g. to request a retransmission even when the data has been acknowledged with a HARQ ACK)

                                                                 * - end with "Adaptive Retransmission" (if there are retransmissions)

                                                                 * NOTE1: TTCN implementation shall ensure that a reconfiguration is done not before the previous list has been fully processed

                                                                 * NOTE2: for normal operation the list contains only one NewTransmission element (i.e. possible retransmissions are non-adaptive) */

    FreqDomainSchedulExplicit_Type      FreqDomainSchedul, /* For DCI formats used for BL/CE UE’s i.e DCI’s 6_0X, this IE identifies the resources in Narrow band of 6 PRB’s */
RepetitionNumber_Type                         RepetitionNumber   optional /* used only for DCI format 6_X for BL/CE UE’s */
  };


2.12 Changes to Uplink grant in RAR

	type record UplinkGrant_Type {      /* TS 36.213, clause 6.2 */

    B1_Type     HoppingFlag,          /* Hopping flag */

    B10_Type    RB_Allocation,        /* Fixed size resource block assignment */

    B4_Type     ModAndCodScheme,      /* Truncated modulation and coding scheme */

    B3_Type     TPC_Command,          /* TPC command for scheduled PUSCH */

    B1_Type     UL_Delay,             /* UL delay */

    B1_Type     CQI_Req               /* CQI request */

  };

type record RandomAccessResponseParameters_Type {             /* paramenters to control content of RAR sent to the UE */

    RapIdCtrl_Type                      RapId,                  /* … */

    UplinkGrant_Type                    InitialGrant,           /* initial UL grant ; May be ignored if   UplinkGrantCE_Mode_Type is configured*/

    RACH_TimingAdvance_Type             TimingAdvance,          /* … */

    TempC_RNTI_Type                     TempC_RNTI ,             /* … */
   UplinkGrantCE_Mode_Type                    InitialGrantCE_Mode optional /* used by SS based on PRACH coverage enhancement levels  */ 
  };

type record UplinkGrantCE_ModeA_Type {      /* TS 36.213, clause 6.2 table 6-2*/

B4_Type       Msg3_PUSCH_NB_Index,      // Msg3 PUSCH narrowband index
B4_Type       Msg3_PUSCH_ResAllocation, // Msg3 PUSCH Resource allocation
B2_Type      Msg3_PUSCH_Repetitions,      //Number of Repetitions for Msg3 PUSCH
B3_Type     MCS,                //MCS
B3_Type     TPC_Command,          /* TPC command for scheduled PUSCH */

B1_Type     CSI_Req,             /* CSI request */

B1_Type     UL_Delay,             /* UL delay */

B2_Type       Msg3_4_MPDCCH_NB_Index  /* Msg3/4 MPDCCH narrowband index */

};

type record UplinkGrantCE_ModeB_Type {      /* TS 36.213, clause 6.2 table 6-2*/

B2_Type       Msg3_PUSCH_NB_Index,      // Msg3 PUSCH narrowband index

B3_Type       Msg3_PUSCH_ResAllocation, // Msg3 PUSCH Resource allocation

B3_Type      Msg3_PUSCH_Repetitions,      //Number of Repetitions for Msg3 PUSCH

B3_Type     TBS,                //TBS

B2_Type       Msg3_4_MPDCCH_NB_Index  /* Msg3/4 MPDCCH narrowband index */

};
Type record UplinkGrantCE_Mode_Type {

UplinkGrantCE_ModeA_Type     CE_ModeA, /* If the most recent PRACH coverage enhancement level for the UE is 0 or 1, the contents of the Random Access Response Grant are interpreted according to CEModeA. */

UplinkGrantCE_ModeB_Type     CE_ModeB /* If the most recent PRACH coverage enhancement level for the UE is 2 or 3, the contents of the Random Access Response Grant are interpreted according to CEModeB */
};


2.13 Changes to uplink grant to incorporate asynchronous uplink grant

	type union UL_TransRetransmission_Type {

    Null_Type NewTransmission,                          /* new transmission of data with redundancy version RV=0 (acc. to TS 36.321 clause 5.4.2.2); NDI is toggled */

    RedundancyVersion_Type ReTransmissionAdaptive,      /* SS assigns grant to requests retransmission of data with given redundancy version; NDI is not toggled */

    Null_Type ReTransmissionNonAdaptive ,                /* place holder for non-adaptive retransmissions; SS does not send any grant */
RetransmissionAsynchronous_Type RetransmissionAsynchronous /* Used to schedule time controlled asynchronous UL grant for BL/CE UE’s */
  };
type record RetransmissionAsynchronous_Type {

RedundancyVersion_Type    RedundencyVer,      /* SS assigns grant to requests retransmission of data with given redundancy version; NDI is not toggled */

integer                                     SubframeOffset         /* the subframe offset since previous grant in the list, shall include all repetitions */
};



2.14 Addition of DRX config for rel-13 [Proposal will be merged with proposal in R5w160204]
	type MAC-MainConfig. drx_Config_r13   DRX_Config_r13_Type
type record DRX_Config_R8andLater_Type {

  DRX_Config                                       R8  optional, 

  DRX_Config_r13_Type                       R13 optional

};

type union DRX_Config_Type {                                                              

  DRX_Config                                 R8,

  DRX_Config_R8andLater_Type  R8andLater

};




3. Open issues
· Study on requirement of new TBS sheets needed

· ePDCCH Candidate selection of 36.523-3 clause 7.1.2 will also be applicable for eMPDCCH or new selection will be required?
· BCCH scheduling calculations

· PCCH scheduling calculations
· Test Model Impact: Do not see a direct impact on test model; SS is expected to take care of automatic repetitions in UL and DL, based on normal MAC HARQ behavior both when MAC is in normal and test mode. Adding a sentence may be required.
· Timing calculations may have to be worked out. Subframe 4 may not be suitable always. Automatic repetitions change HARQ RTT.
