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1. Introduction:

TS 36.523-3 subclause 7A.1 states the following: “No (WB-E-UTRA) LTE signals and channels shall be transmitted by the SS, except for the case of ‘in-band same PCI’ operation mode where the SS shall transmit the LTE CRS. For the in-band operation modes, TTCN will provide the necessary LTE CRS configuration to the SS ; for the case of ‘in-band different PCI’ operation mode, the SS shall use this information to skip the resource elements, which should be occupied by the LTE CRS, when transmitting NB-IoT downlink physical channels”.
However in the current NB-IoT ASPs, insufficient information about the LTE CRS configuration is provided to the SS. It needs to be enhanced. 
2. Discussion:
To enable the SS broadcasting the LTE CRS in an NB-IoT Test Environment, it is assumed that the following information shall be made available to the SS: 

-
LTE cell frequency: 

-
In the context of NB-IoT, LTE cell frequency can be derived from the following information: 

-
NB-IoT cell’s EARFCN NDL, 

-
raster offset MDL, 

-
LTE cell PRB number on which the NB-IoT cell anchor carrier is operating. 

-
LTE cell bandwidth, 

-
LTE CRS transmitted power, 

-
Number of antenna ports for LTE CRS, 
-
LTE cell physical layer cell identity (PCI), 
-
LTE cell cyclic prefix (CP). 

The following table shows the comparison between the required information and the information available in the latest version of the NBIOT system interface (TS 36.523-3-f00 Annex F): 
Table 2-1: Gap analysis

	Required information
	36.523-3-f00 Annex F System Interface
	Comments

	NB-IoT cell frequency
	NB_SYSTEM_CTRL_REQ. Request. Cell. AddOrReconfigure. Basic. StaticCellInfo. Earfcn. carrierFreq_r13
	

	Raster offset
	NB_SYSTEM_CTRL_REQ. Request. Cell. AddOrReconfigure. Basic. StaticCellInfo. Earfcn. carrierFreqOffset_r13
	

	PRB#
	Not provided
	Provided in prose in TS 36.508 clause 8.1.3.1.1 frequency tables.

	LTE cell bandwidth
	Not provided
	Provided in prose in TS 36.508 clause 8.1.3.1.1 frequency tables.

	LTE CRS power
	NB_SYSTEM_CTRL_REQ. Request. Cell. AddOrReconfigure. Basic. PhysicalLayerConfigDL. LteCrs
	

	Number of antenna ports for LTE CRS - Inband-SamePCI
	NB_SYSTEM_CTRL_REQ. Request. Cell. AddOrReconfigure. Basic. PhysicalLayerConfigDL. Antenna
	NB-IoT cell and LTE cell share the same physical cell id and have the same number of NRS and CRS ports.

	Number of antenna ports for LTE CRS - Inband-DifferentPCI
	NB_SYSTEM_CTRL_REQ. Request. Cell. AddOrReconfigure. Basic. StaticCellInfo. Common. OperationMode. inband-DifferentPCI_r13. eutra_NumCRS_Ports_r13
	Either the same number of ports as NRS or 4 antenna ports.

	LTE cell physical layer cell identity - Inband-SamePCI
	NB_SYSTEM_CTRL_REQ. Request. Cell. AddOrReconfigure. Basic. StaticCellInfo. Common. PhysicalCellId
	Same PCI as NBIOT cell

	LTE cell physical layer cell identity - Inband-DifferentPCI
	Not provided
	Not provided in the prose either! 

	LTE cell cyclic prefix
	Not provided
	Not provided in the prose either! Though it is safe to assume that normal CP is intended.


3. ASP update proposals:
Update to NB_CommonStaticCellInfo_Type
	  type record NB_CommonStaticCellInfo_Type {

    /* information common for UL and DL */

    EUTRA_ASN1_PhysCellId_Type          PhysicalCellId,                 /* N(Ncell, ID): imported from core spec;

                                         * -> narrowband reference signals

                                         * -> scrambling of all DL physical channels:

                                         * NPBCH, NPDCCH, and NPDSCH (together with nRNTI) */

    integer                             NB_Band,

    CellTimingInfo_Type                 CellTimingInfo,

    NB_OperationModeInfo_Type           OperationModeInfo,

    NB_CommonStaticLteCellInfo_Type     LteCellInfo optional /* Only used for non-standalone operation mode, omitted otherwise. Provides information on the associated E-UTRA cell within which the NBIOT cell is operating, to enable LTE CRS broadcast or skipping (see TS 36.523-3 cl. 7A.1. */

};


New type NB_CommonStaticLteCellInfo_Type
	  type record NB_CommonStaticLteCellInfo_Type {
    Dl_Bandwidth_Type                   Bandwidth, /* E-UTRA cell DL bandwidth. */

    EUTRA_CyclicPrefix_Type             CyclicPrefix, /* E-UTRA cell cyclic prefix. */
    PhysCellId                          PhysicalCellId optional, /* E-UTRA cell physical cell identity. If omitted, it is the same identity as the NBIOT cell identity. */

    NB_EutraControlRegionSize_Type      EutraControlRegionSize optional, /* Only used for the in-band operation modes, omitted otherwise. Indicates the control region size of the E-UTRA cell. */
    integer                             EutraPrb optional /* Only used for the in-band operation modes, omitted otherwise. Indicates the E-UTRA PRB number on which the anchor carrier of the NBIOT cell is being operated. */

  };


4. Prose update proposals:
The following shall be specified in prose (e.g. TS 36.508 or TS 36.523-3): 

-
Cyclic prefix (CP) of the associated E-UTRA cell within which the NBIOT cell is operating: 
-
Proposal is CP = ‘normal’, 

-
When OperationMode = Inband-DifferentPCI: the E-UTRA cell PCI. 
-
Proposal is: 
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Where: 
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 is the NBIOT cell physical cell identity specified in TS 36.508 Table 8.1.4.2-1A, 8.1.4.2-4, 8.1.4.2-5, 
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