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Introduction

This document introduces 2 ASP enhancements for eMTC.

1.
Changes already implemented in iwd-17wk23

Change 1 – Repetitions

To be consistent with SS handling the PRACH repetitions, similar semantics need to be specified for L1 indications on PUCCH/PUSCH when PUCCH/PUSCH is repeated in a bundle.
	type union SystemIndication_Type {

    charstring                          Error,                  /* … */

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

                                                                 * In case of Preamble repetition (BL/CE UE under test) the SS sends one indication after reception of all preamble repetitions  of a preamble attempt based on the CE level of UE.

                                                                 */

    Null_Type                           SchedReq,               /* indication for scheduling request sent by the UE 


                                                             *In case of HARQ repetition (PUCCH Repetition of BL/CE UE under test) the SS sends one SI      indication after reception of all PUCCH repetitions based on the CE level of UE */

    BSR_Type                            BSR,                    /* to report the Buffer/Extended Buffer status report being received */

    HARQ_Type                           UL_HARQ,                /* to report the UL HARQ as received on PUCCH[TTI] for corresponding DL transmission in TTI-x,

                                                                 * where x is normally 4. * In case of HARQ repetition (PUCCH/PUSCH Repetition of BL/CE UE under test) the SS sends one HARQ indication after reception of all PUCCH/PUSCH repetitions based on the CE level of UE*/

    C_RNTI                              C_RNTI,                 /* indicates C-RNTI being contained in a MAC PDU sent by the UE */

    PHR_Type                            PHR,                    /* to report the Power headroom report received */

    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 





     * In case of HARQ repetition (PUCCH/PUSCH Repetition of BL/CE UE under test) the SS sends one HARQ indication after reception of all PUCCH/PUSCH repetitions based on the CE level of UE */

    RlcDiscardInd_Type                  RlcDiscardInd,          /* indicates e.g. discarded PDUs */

    RI_Type                             PeriodicRI,             /* indicates periodic Rank Indicator (RI) reported by the UE on PUCCH or PUSCH;

                                                                 * periodic CQI/PMI/RI Reporting is semi-statically configured at the UE by higher layers (see TS 36.213 clause 7.2.2);

                                                                 * aperiodic reporting acc. to TS 36.213 clause 7.2.1 shall not be indicated

                                                                 * NOTE:

                                                                 * Acc. to TS 36.213 clause 7.2 aperiodic reporting has higher precedence than periodic reporting;

                                                                 * => as working assumption the CQI request field in DCI format 0 is expected to be 0 for UL grants assigned by the SS i.e. aperiodic reporting acc. to TS 213 clause 7.2.1 does not happen
* In case of RI repetition (PUCCH/PUSCH Repetition of BL/CE UE under test) the SS sends one RI indication after reception of all PUCCH/PUSCH repetitions  based on the CE level of UE */

    MAC_CTRL_ExtPowerHeadRoom_Type      EPHR,                   /* indicates Extended Power headroom report reported by the UE */

    Null_Type                           CqiInd,                 /* indicates  periodic CQI reported by the UE - NOTE: Report CQI value is currently not required */

    SRSInd_Type                         SrsInd,                 /* Indicates start or stop of Type 0 SRS reception on configured periodic SRS resources */

    MAC_CTRL_DC_PowerHeadRoom_Type      DC_PHR                  /* indicates Dual Connectivity Power headroom report reported by the UE */

  };


	type record SYSTEM_IND {

    IndAspCommonPart_Type       Common,         /* The SS shall provide TimingInfo (HSFN + SFN + subframe number) depending on the respective indication: */

    SystemIndication_Type       Indication      /* - Error/HarqError

                                                 *   TimingInfo: related to the error (if available)

                                                 * - RachPreamble

                                                 *   TimingInfo: shall indicate start of the RACH preamble. In case of Preamble repetition (BL/CE UE under test), indicates the timing of the first Preamble transmission.

                                                 * - SchedReq

                                                 *   TimingInfo: subframe containing the SR. In case of SI repetition (BL/CE UE under test), indicates the timing of the first SI transmission
                                                 * - BSR

                                                 *   TimingInfo: subframe in which the MAC PDU contains the BSR

                                                 * - UL_HARQ/HARQ Error
                                                 *   TimingInfo: subframe containing the UL HARQ. In case of HARQ repetition (BL/CE UE under test), indicates the timing of the first HARQ transmission
                                                 * - C_RNTI

                                                 *   TimingInfo: subframe in which the MAC PDU contains the C_RNTI

                                                 * - PHR

                                                 *   TimingInfo: subframe in which the MAC PDU contains the PHR
                                               * - Periodic RI
                                                 * TimingInfo: subframe containing the RI. In case of RI repetition (BL/CE UE under test), indicates the timing of the first RI transmission

                                                 */

  };


2.
Changes to be implemented in iwd-17wk32

Change 2 – Frequency hopping 

Configuring SS with Frequency hopping parameters 

	type record EpdcchConfig_Type {

    ToRS_EPRE_Ratios_Type       RelativeTxPower       optional, /* … */

    PdcchCandidateList_Type     ePdcchCandidateList   optional, /* … */

    EPDCCH_Config_r11           EPDCCH_Config         optional,  /* … */
   FreqHoppingParameters_r13  mPDCCH_FreqHoppingParameters_r13 optional /* Provides frequency hopping parameters for MPDCCH/PDSCH/PUSCH/PUSCH. It is optional present conditional to MPDCCH is configured in EPDCCH_Config otherwise it shall not be present. */
  };


