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1	Introduction
There is an SS configuration to be added to enable NB-IoT tests 22.2.11 and 22.2.12 with Wake-Up Signal WUS. 

2	Proposal
Proposed changes to TS 36.508 cl. 8.1.2 and 8.1.3.3.2 and  TS 36.523-3 cl. 7A.1 are shown below.
[bookmark: _Toc446340147]8.1.2	NB-IoT Common requirements of test equipment
Same common requirements of test equipment as the ones described in section 4.2 apply to NB-IoT with the following exceptions:
-	Only FDD Mode is required for Rel-13 NB-IoT
-	Supported physical channels for NB-IoT are:
	Physical channel
	Minimum number
	Comments

	NPBCH
	1
	Narrowband Physical Broadcast Channel

	NPDCCH
	1
	The Narrowband Physical Downlink Control channel carries control information.

	NPDSCH
	1
	Narrowband Physical Downlink Shared Channel

	NPUSCH
	1
	Narrowband Physical Uplink Shared Channel

	NPRACH
	1
	Narrowband Physical Random Access Channel



-	Supported physical signals for NB-IoT are:
	Physical signal
	Minimum number
	Comments

	Narrowband Reference Signal
	NA
	DL

	Narrowband Primary Synchronization Signal
	NA
	DL

	Narrowband Secondary Synchronization Signal
	NA
	DL

	Demodulation Reference Signal
	NA
	UL

	Wake-Up Signal
	NA
	DL



[bookmark: _Toc446340270]8.1.3.3.2	NB-IoT Downlink physical channels and physical signals
The Downlink Physical channels and Physical signals used and their relative powers are specified for either single or two SS Tx antenna in table 8.1.3.3.2-1.  According to this table, no boosting needs to be signalled (as power ratios are fixed between NRS EPRE and all DL channels for a given number of DL antenna ports). 
According to TS 36.213 [29] clause 16.2.2, if higher layer parameter operationModeInfo indicates ‘00’ for a cell, the ratio of NRS EPRE to CRS EPRE is given by the parameter nrs-CRS-PowerOffset if the parameter nrs-CRS-EPRE-Ratio is provided by higher layers, and the ratio of NRS EPRE to CRS EPRE may be assumed to be 0 dB if the parameter nrs-CRS-EPRE-Ratio is not provided by higher layers.
[bookmark: _Hlk70320033]According to TS 36.213 [29] clause 16.2.2, the ratio of NWUS EPRE to NRS EPRE is 0 dB

7A.1	Physical signals and channels
For Signalling testing, single Tx antenna shall be used by the SS, unless specified otherwise in a test case.
The SS shall transmit all NB-IoT physical signals and channels according to TS 36.211 [35], with the following additional requirements, unless specified otherwise in a test case:
-	The NRS shall be transmitted on one antenna port.
-	The NPSS and NSSS shall be transmitted on one and the same antenna port.
-	The NWUS shall be transmitted on one and the same antenna port, which is different than the antenna port where NPSS and NSSS shall be transmitted. 
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 ; cyclic prefix (CP) is normal.
-	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;


-	The LTE physical cell identity  is calculated from the NB-IoT physical cell identity  as follows:

, where:


 = (FLOOR(/ 3) + 1) MOD 168



 = (( - 3 *) + 1) MOD 3
For NWUS generation as per TS 36.211 [35] TTCN will provide SS with: 
· time offset between the end of NWUS and start of the PO in subframes, used to calculate the start of the subframe g0 as defined in TS 36.213[30] 
· with the actual duration of the NWUS signal
· and optionally with the power offset of NWUS relative to NRS in dB.
[bookmark: _Hlk70328578]NWUS is always associated with the first PO defined in the paging trigger.
3 	New ASPs Proposal

3.1 Common ASPs
group WUS_Configuration
  {
      type integer WUS_Durations_Type (1,2,4,8,16,32,64,128,256,512,1024);     
/*In 36.213  Table 16.9-1 in cl 16.9 for NB-IoT and Table 17-1 in cl 17 for BL/CE UE, values are given in frames*/      
type integer TimeOffsetInFrames (4,8,16,24,100,200);    
/*Corresponds to timeOffsetDRX/timeOffset-eDRX-Short-r15/ timeOffset-eDRX-Long-r15 as defined in WUS-Config-NB-r15 for NB-IoT or WUS-Config-r15 for BL/CE UE */
		
     type enumerated WUS_PowerBoost_Type
      {/* Power offset of MWUS relative to CRS in dB as per TS 36.213 cl 5.2. For NB-IoT power ratio of NWUS EPRE to NRS EPRE is always 0dB */
          db0,
          dB1dot8, 
          dB3, 
          dB4dot8
      };
  }
3.2 NB-IoT ASPs
group WUS_Configuration
  {
      type record NWUS_Config_Type
      { 
          TimeOffsetInFrames             TimeOffset,          
[bookmark: _Hlk70353638]/* Number of frames used to calculate start of the first PO to which the NWUS is associated as per 36.211 cl 10.2.6B.1 and 36.304 cl 7.4*/
          WUS_Durations_Type             WUS_Duration,        
/* Actual duration of NWUS in frames, corresponds to M in 36.211 cl. 10.2.6B.1 */ 
WUS_PowerBoost_Type					RelativeTxPower optional,
 /* The ratio of NWUS EPRE to NRS EPRE. If omit, default value of 0 dB shall be used */
       };            
      type record NB_WUS_Config_Type 
      {     
          NWUS_Config_Type        			NWUS_Config    optional             
      }; 
  }; //End group WUS_Configuration
[bookmark: _Hlk70325950]type record NB_PhysicalLayerConfigDL_Type 
      {
    /* all fields are declared as optional to allow single reconfigurations; in this case omit means "keep as it is" */
    AntennaConfig_Type                  Antenna  optional,
    NPbchConfig_Type                    NPbch    optional,
    NPdcchConfig_Type                   NPdcch   optional,
    NPdschConfig_Type                   NPdsch   optional,
    NB_PrimarySyncSignal_Type           NPss     optional,
    NB_SecondarySyncSignal_Type         NSss     optional,
    NB_LTE_CellSpecificReferenceSignal_Type LteCrs optional,    
 /* if omitted in initial configuration the CRS shall be considered as being not present, i.e. shall not be transmitted by the SS  */
	 NB_WUS_Config_Type								NWus	optional
[bookmark: _Hlk70330290]/* if omitted in initial configuration, the narrow band Wake-Up Signal shall be considered as being not present; if is present WUS shall be transmitted by the SS at the activation time given by WakeUpSignal trigger  */
  };
type union NB_SystemRequest_Type {
    NB_CellConfigRequest_Type           Cell,                   
    NB_CellAttenuationList_Type         CellAttenuationList,    
    …,            
    NB_PagingTrigger_Type               Paging,                 
    …,  
[bookmark: _Hlk70344468]    Null_Type				                   WakeUpSignal 
[bookmark: _Hlk70353811]/* To trigger SS to send Wake Up Signal;
CellId : identifier of the cell where the UE is active
RoutingInfo : None
TimingInfo : Wake Up Signal transmission start time, calculated by TTCN
ControlInfo : CnfFlag:=false; FollowOnFlag:=false  
*/             
  };
type union NB_SystemConfirm_Type {                            
/* confirmations for system configuration;                                                       * in general to be sent after the configuration has been done */
    Null_Type                           Cell,                   
    Null_Type                           CellAttenuationList,    
    …,            
    Null_Type                           Paging,                 
    ….,            
    Null_Type                           WakeUpSignal             
/* confirmation for WUS being triggered */
  };   
3GPP
image2.wmf
Ncell

ID

N


oleObject2.bin

image3.wmf
(2)

ID

(1)

ID

cell

ID

3

N

N

N

+

=


oleObject3.bin

image4.wmf
(1)

ID

N


oleObject4.bin

oleObject5.bin

image5.wmf
(2)

ID

N


oleObject6.bin

oleObject7.bin

oleObject8.bin

image1.wmf
cell

ID

N


oleObject1.bin

