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1	Introduction
The RedCap test case 7.1.1.8.4 requires support of NCD-SSB (Non Cell Defining SSB).
The NR test model and NR ASPs need to be enhanced.

2	Test case requirements
According to TS 38.300, a RedCap UE may be configured with multiple NCD-SSBs provided that each BWP is configured with at most one SSB. NCD-SSB may be configured for a RedCap UE in RRC_CONNECTED to perform RLM, BFD, and RRM measurements and RA resource selection when the active BWP does not contain CD-SSB. If configured, the RedCap UE operating in the RedCap specific BWP uses the NCD-SSB for the purposes for which it would otherwise have used the CD-SSB of the serving cell (e.g. obtaining sync, measurements, RLM).
To configure NCD-SSB(s), the following information needs to be provided to SS:
- NCD-SSB blocks configuration: frequency, timing, kSSB, power level
- NCD-MIB content.
The encoding of NCD-MIB is the same as (CD-)MIB defined in TS 38.523-3 clause 7.1.3.


In TC 7.1.1.8.4, the RedCap-specific DL and UL initial BWPs are configured on a different frequency domain as the initial BWP. The locationAndBandwidth of the RedCap-specific DL BWP does not contain the entire CORESET#0, so according to TS 38.331 UE uses this BWP for receiving DL messages during initial access (Msg2, MsgB, Msg4) and after initial access.
In this TC the following configuration is applied upon reconfiguration of the NR cell to add RedCap-Specific initial BWPs:
· The RedCap-Specific initial DL BWP information is provided in the cell reconfiguration ASP with:
· BWP Id 0
· DL SearchSpace Array for:
· cssType1 (Msg2/Msg4)
· uss
Note: there is no cssType0 (SIB1) nor cssType2 (paging), the configuration is different from TC 7.1.1.8.3

· The RedCap-Specific initial UL BWP information is provided in the cell reconfiguration ASP with:
· BWP Id 0
· RACH-ConfigCommon
· PUCCH/PUSCH configuration parameters

· The AssignedBWPs are reconfigured from InitialBWP to InitialBWP_RedCap cell reconfiguration ASP with:
· RandomAccessResponse
· ContentionResolution (CRNTI_Based/Msg4_Based with RRCsetup) before the initial access
Note: no change for SIB1 nor paging
· The DL/UL DCCH/DTCH remain scheduled on the ActiveBWP (= 0), i.e. the RedCap-specific initial DL/UL BWP.

3	Proposed Changes in 38.523-3
[bookmark: _Toc138846452]7.3.2.2	RedCap
[bookmark: _Toc138846453]7.3.2.2.1	BWP operation

When RedCap-specific initial downlink BWP is configured, TTCN configures both the default initial DL BWP and the RedCap-specific initial DL BWP in SS. Each DCI is assigned to either the initial DL BWP or the RedCap-specific initial DL BWP depending on the test case configuration. 
NOTE: The configuration of NCD-SSB is not covered in the current test model.
[bookmark: _Toc27473492][bookmark: _Toc29377763][bookmark: _Toc29378136][bookmark: _Toc36040469][bookmark: _Toc43923543][bookmark: _Toc51925511][bookmark: _Toc52278601][bookmark: _Toc58250713][bookmark: _Toc68072479][bookmark: _Toc75372606][bookmark: _Toc90561782][bookmark: _Toc90578663][bookmark: _Toc100003901][bookmark: _Toc106705472][bookmark: _Toc138846424]The RedCap-specific initial DL BWP may be configured with an NCD-SSB. Each of the configured dedicated BWP may also be configured with an NCD-SSB. When NCD-SSB(s) is(are) applied, TTCN configures the SS, for each NCD-SSB, with the NCD-SSB block parameters and an associated MIB message content (NCD-MIB).  The SS shall transmit the NCD-MIB(s) as according to clause 7.1.3.
When RedCap-specific initial uplink BWP is configured, TTCN configures both the default initial UL BWP and the RedCap-specific initial UL BWP in SS.

4	ASP changes
D.1.1	ASN1_Container
Definitions containing ASN.1 types for backward compatibility
NR_ASN1_ARFCN_ValueNR_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_ARFCN_ValueNR_Type

	Comment
	

	R15
	ARFCN_ValueNR
	



NR_ASN1_UL_AM_RLC_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_UL_AM_RLC_Type

	Comment
	

	R15
	UL_AM_RLC
	



NR_ASN1_DL_AM_RLC_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_DL_AM_RLC_Type

	Comment
	

	R15
	DL_AM_RLC
	



NR_ASN1_UL_UM_RLC_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_UL_UM_RLC_Type

	Comment
	

	R15
	UL_UM_RLC
	



NR_ASN1_DL_UM_RLC_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_DL_UM_RLC_Type

	Comment
	

	R15
	DL_UM_RLC
	



NR_ASN1_PDSCH_Config_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_PDSCH_Config_Type

	Comment
	

	R15
	PDSCH_Config
	



NR_ASN1_PDSCH_ConfigCommon_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_PDSCH_ConfigCommon_Type

	Comment
	

	R15
	PDSCH_ConfigCommon
	



NR_ASN1_SPS_Config_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_SPS_Config_Type

	Comment
	

	R15
	SPS_Config
	

	R16
	SPS_Config_R16
	



NR_ASN1_TDD_UL_DL_ConfigCommon_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_TDD_UL_DL_ConfigCommon_Type

	Comment
	

	R15
	TDD_UL_DL_ConfigCommon
	



NR_ASN1_TDD_UL_DL_SlotConfig_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_TDD_UL_DL_SlotConfig_Type

	Comment
	

	R15
	TDD_UL_DL_SlotConfig
	



NR_ASN1_FrequencyInfoDL_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_FrequencyInfoDL_Type

	Comment
	

	R15
	FrequencyInfoDL
	



NR_ASN1_FrequencyInfoUL_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_FrequencyInfoUL_Type

	Comment
	

	R15
	FrequencyInfoUL
	



NR_ASN1_BWP_UplinkCommon_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_BWP_UplinkCommon_Type

	Comment
	

	R15
	BWP_UplinkCommon
	



NR_ASN1_BWP_UplinkDedicated_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_BWP_UplinkDedicated_Type

	Comment
	

	R15
	BWP_UplinkDedicated
	



NR_ASN1_RACH_ConfigDedicated_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_RACH_ConfigDedicated_Type

	Comment
	

	R15
	RACH_ConfigDedicated
	



NR_ASN1_SI_RequestConfig_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_SI_RequestConfig_Type

	Comment
	

	R15
	SI_RequestConfig
	



NR_ASN1_PDSCH_ServingCellConfig_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_PDSCH_ServingCellConfig_Type

	Comment
	

	R15
	PDSCH_ServingCellConfig
	



NR_ASN1_PUSCH_ServingCellConfig_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_PUSCH_ServingCellConfig_Type

	Comment
	

	R15
	PUSCH_ServingCellConfig
	



NR_ASN1_SearchSpace_Type
	TTCN-3 Record Type

	Name
	NR_ASN1_SearchSpace_Type

	Comment
	

	R15
	SearchSpace
	
	

	R16
	SearchSpaceExt_r16
	opt
	

	R17
	SearchSpaceExt_v1700
	opt
	



NR_ASN1_ControlResourceSet_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_ControlResourceSet_Type

	Comment
	

	R15
	ControlResourceSet
	



NR_ASN1_BWP_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_BWP_Type

	Comment
	

	R15
	BWP
	



NR_ASN1_DRX_Config_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_DRX_Config_Type

	Comment
	

	R15
	DRX_Config
	



NR_ASN1_MeasGapConfig_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_MeasGapConfig_Type

	Comment
	

	R15
	MeasGapConfig
	



NR_ASN1_MAC_CellGroupConfig_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_MAC_CellGroupConfig_Type

	Comment
	

	R15
	MAC_CellGroupConfig
	



NR_ASN1_PhysicalCellGroupConfig_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_PhysicalCellGroupConfig_Type

	Comment
	

	R15
	PhysicalCellGroupConfig
	



NR_ASN1_RateMatchPattern_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_RateMatchPattern_Type

	Comment
	

	R15
	RateMatchPattern
	



NR_ASN1_RateMatchPatternLTE_CRS_Type
	TTCN-3 Union Type

	Name
	NR_ASN1_RateMatchPatternLTE_CRS_Type

	Comment
	

	R15
	RateMatchPatternLTE_CRS
	



NR_ASN1_NonCellDefiningSSB_Type
	TTCN-3 Union Type

	[bookmark: NR_ASN1_NonCellDefiningSSB_Type]Name
	NR_ASN1_NonCellDefiningSSB_Type

	Comment
	

	R17
	NonCellDefiningSSB_r17
	



<TEXT SKIPPED>
[bookmark: _Toc146700124]D.1.3.2.2	PhysicalLayer_Downlink
PhysicalLayer_Downlink: Basic Type Definitions
	TTCN-3 Basic Types

	[bookmark: NR_EPRE_Ratio_Type]NR_EPRE_Ratio_Type
	integer
	Energy per resource element relative to given reference signal or abstract reference cell power (dB)



NR_CellConfigPhysicalLayerDownlink_Type
	TTCN-3 Record Type

	[bookmark: NR_CellConfigPhysicalLayerDownlink_Type]Name
	NR_CellConfigPhysicalLayerDownlink_Type

	Comment
	physical layer configuration at the SS for the downlink of a cell

	FrequencyInfoDL
	NR_ASN1_FrequencyInfoDL_Type
	opt
	carries information about location of CD-SSB and reference resource block (point A) in frequency domain
and about associated frequency bands (list of FreqBandIndicatorNR)

	SSPbchBlock
	NR_SSB_Config_Type
	opt
	Configuration of CD-SS/PBCH-block transmission

	PdschCellLevelConfig
	NR_PDSCH_CellLevelConfig_Type
	opt
	Cell-level configuration of PDSCH being applicable independent from the BWP a PDSCH is associated to

	BWPs
	NR_DownlinkBWPs_Type
	opt
	Configuration of DL BWPs and their associated physical channels and signals

	CsiConfig
	NR_CSI_Config_Type
	opt
	Configuration of CSI Reference Signals



[bookmark: _Toc146700125]D.1.3.2.2.1	SS_PBCH_Block
SS/PBCH block configuration according to TS 38.213 clause 4.1:
SS/PBCH block consists of synchronisation Signals (PSS and SSS) and PBCH (see e.g. TS 38.300 figure 5.2.4-1);
a demodulation reference signal (DM-RS) is frequency multiplexed on the PBCH symbols (TS 38.300 clause 5.2.4, TS 38.211 clause 7.4.1.4) and
the DM-RS sequence corresponds to the three LSBs of the SS/PBCH index (TS 38.213 clause 4.1 and TS 38.211 clause 7.4.1.4.1);
the SS/PBCH index needs to be maintained by the SS (as the system frame number);
the physical layer cell id is carried by PSS and SSS according to TS 38.211 clause 7.4.2
SS_PBCH_Block: Basic Type Definitions
	TTCN-3 Basic Types

	[bookmark: NR_SSB_Periodicity_Type]NR_SSB_Periodicity_Type
	ServingCellConfigCommon.ssb_periodicityServingCell
	

	[bookmark: NR_SSB_PositionsInBurst_Type]NR_SSB_PositionsInBurst_Type
	ServingCellConfigCommon.ssb_PositionsInBurst
	



NR_SS_BlockPattern_Type
	TTCN-3 Enumerated Type

	[bookmark: NR_SS_BlockPattern_Type]Name
	NR_SS_BlockPattern_Type

	Comment
	TS 38.101-1 Table 5.4.3.3-1 specifies for a given operating band and SS Block subcarrier spacing which case of TS 38.213 clause 4.1 to be applied
=> first symbol indexes for candidate SS/PBCH blocks and the size of the bitmap are determined accordingly

	caseA
	15  kHz subcarrier spacing: 4 bits (<= 3GHz) or 8 bits (> 3GHz); first symbol indexes: {2,8} + 14*n

	caseB
	30  kHz subcarrier spacing: 4 bits (<= 3GHz) or 8 bits (> 3GHz); first symbol indexes: {4,8,16,20} + 28*n

	caseC
	30  kHz subcarrier spacing: 4 bits (<= 3GHz) or 8 bits (> 3GHz); first symbol indexes: {2,8} + 14*n

	caseD
	120 kHz subcarrier spacing: 64 bits (> 6GHz); first symbol indexes: {4,8,16,20} + 28*n

	caseE
	240 kHz subcarrier spacing: 64 bits (> 6GHz); first symbol indexes: {8,12,16,20,32,36,40,44} + 56*n



NR_SSB_Beam_Type
	TTCN-3 Record Type

	[bookmark: NR_SSB_Beam_Type]Name
	NR_SSB_Beam_Type

	Comment
	

	SsbIndex
	integer
	opt
	SSB index starting at 0 according to TS 38.213 clause 4.1

	Attenuation
	integer
	opt
	Beam power: reference power for SSB transmissions relative to the actual reference cell power (MaxReferencePower - Attenuation of cell power);
the beam power is reduced by 'Attenuation' relative to the actual reference cell power;
the attenuation may be negative in which case the power level of the SSB transmission is higher than the actual cell power



NR_SSB_BeamArray_Type
	TTCN-3 Record of Type

	[bookmark: NR_SSB_BeamArray_Type]Name
	NR_SSB_BeamArray_Type

	Comment
	

	record  of NR_SSB_Beam_Type



NR_SSB_BurstConfig_Type
	TTCN-3 Record Type

	[bookmark: NR_SSB_BurstConfig_Type]Name
	NR_SSB_BurstConfig_Type

	Comment
	To describe the SSB burst

	BlockPattern
	NR_SS_BlockPattern_Type
	opt
	case A..E according to 38.213 clause 4.1;
mandatory for initial configuration, "keep as it is" in case of omit otherwise

	PositionsInBurst
	NR_SSB_PositionsInBurst_Type
	opt
	"SSB-transmitted" parameter as used by the UE to rate-match around SSBs acc. 38.214 cl. 5.1;
4, 8 or 64 bits;
mandatory for initial configuration, "keep as it is" in case of omit otherwise

	BeamArray
	NR_SSB_BeamArray_Type
	opt
	beam specific configuration:
if omit, all SSBs as configured in 'Bitmap' shall be transmitted with no attenuation (i.e. using the actual reference cell power);
if present only the SSBs contained in the array shall be transmitted (with beam power as according to their entry in the array);
when the array contains beams with an SSB index not included in 'Bitmap', the SS may raise an error



NR_SSB_EPREs_Type
	TTCN-3 Record Type

	[bookmark: NR_SSB_EPREs_Type]Name
	NR_SSB_EPREs_Type

	Comment
	EPRE for PBCH and related signals relative to the reference power (EPRE_SSB#N) of an SSB (beam) given by SSB index N

	PbchToDmrs
	NR_EPRE_Ratio_Type
	opt
	transmit power for resource elements (REs) being occupied by PBCH;
EPRE ratio of PBCH to PBCH DMRS

	PssToSss
	NR_EPRE_Ratio_Type
	opt
	Primary synchronization signal; 38.211 clause 7.4.2.2;
EPRE ratio of PSS to SSS

	SssToSsbBeam
	NR_EPRE_Ratio_Type
	opt
	Secondary synchronization signal; 38.211 clause 7.4.2.3;
EPRE ratio of SSS to EPRE_SSB#N; in general the SSS power is the same as the reference beam power, i.e. SssToSsbBeam = 0dB

	DmrsToSss
	NR_EPRE_Ratio_Type
	opt
	DM-RS associated to PBCH (Demodulation reference signals for PBCH; 38.211 clause 7.4.1.4);
EPRE ratio of PBCH DMRS to SSS



NR_SSB_Config_Type
	TTCN-3 Record Type

	[bookmark: NR_SSB_Config_Type]Name
	NR_SSB_Config_Type

	Comment
	Synchronization signals and PBCH; TS 38.211 clause 7.4.3, TS 38.300 clause 5.2.4;
NOTE:
CD-SSB location in frequency domain is specified by NR_CellConfigPhysicalLayerDownlink_Type.FrequencyInfoDL.absoluteFrequencySSB

	SubCarrierSpacing
	SubcarrierSpacing
	opt
	sub-carrier spacing for SS/PBCH block (as specified by ServingCellConfigCommon.subcarrierSpacing in case of non-initial access):
According to comments for ServingCellConfigCommon.subcarrierSpacing "Only the values 15 or 30 kHz (<6GHz), 120 or 240 kHz (>6GHz) are applicable";
this corresponds to tables 13-1 .. 13.10 in TS 38.213 where only 15 or 30 kHz and 120 or 240 kHz are considered for SS/PBCH block sub-carrier spacing;
and it corresponds to 38.211 clause 7.4.3.1 defining SS/PBCH block type A as numerology=0,1 and type B as numerology=3,4 (i.e. there is no numerology=2 for SS/PBCH block)
NOTE 1:
in contrast to SS/PBCH block sub-carrier spacing the sub-carrier spacing for SIB1, Msg.2/4 for initial access and broadcast SI-messages is restricted to
15kHz or 30kHz for carrier frequency <= 6 GHz and 60kHz or 120kHz for carrier frequency > 6 GHz
(see comments for MIB.subCarrierSpacingCommon and TS 38.213 tables 13-1 .. 13.10)
NOTE 2:
As long as there is no sub-carrier spacing of 60kHz (numerology=2) for the SS/PBCH block acc. to TS 38.211 Table 4.2-1 there is no extended cyclic prefix either
(even though Table 4.2-1 is mainly for BWP there is no indication for any extended cyclic prefix for SS/PBCH block)
=> there is no need to specify the cyclic prefix for SS/PBCH block configuration (normal cyclic prefix is assumed for all cases)

	SubcarrierOffset
	integer
	opt
	k_SSB as defined in TS 38.211 clause 7.4.3.1;
needs to be consistent with absoluteFrequencySSB and absoluteFrequencyPointA as provided by FrequencyInfoDL to the UE and the SS

	Periodicity
	NR_SSB_Periodicity_Type
	opt
	in multiples of half frames (5ms)

	HalfFrameOffset
	integer
	opt
	to specify together the Periodicity the half-frames in which the SSB burst shall be transmitted:
- for Periodicity = 5ms
  SSB burst in every half-frame
- for a Periodicity >= 5ms
  SSB burst in frames with (SFN mod (Periodicity / 10)) = (HalfFrameOffset / 2) and in the
  - lower half-frame for (HalfFrameOffset mod 2) = 0
  - higher half-frame for (HalfFrameOffset mod 2) = 1
Depending on the Periodicity the HalfFrameOffset has a range of 0 .. ((Periodicity / 5) - 1)
Unless explicitly required by a test case the HalfFrameOffset is always 0

	BurstConfig
	NR_SSB_BurstConfig_Type
	opt
	to specify the burst configuration and a bitmap for the SS/PBCH block candidates which are eventually used for transmission of SS/PBCH blocks in a half frame

	RelativeTxPower
	NR_SSB_EPREs_Type
	opt
	transmit power for PBCH and SS/PBCH signals
NOTE:
Parameter SS-PBCHBlockPower is provided to the UE in SIB1.ss-PBCH-BlockPower, ServingCellConfigCommon.ss-PBCH-BlockPower) as referenceSignalPower;
The UE uses referenceSignalPower to determine the transmission power of the PRACH (TS 38.213 clause 7.4)
=> For signalling tests there seems to be no need to provide this parameter to the SS
(nevertheless the value provided to the UE shall not conflict with the power settings for the SSB at the SS)





<TEXT SKIPPED>
D.1.3.2.2.4	Downlink_BWP
NR_DownlinkBWP_Type
	TTCN-3 Record Type

	[bookmark: NR_DownlinkBWP_Type]Name
	NR_DownlinkBWP_Type

	Comment
	Configuration of single BWP at the SS

	Id
	BWP_Id
	opt
	Initial BWP and RedCap-specific initial BWP: 0
Dedicated BWP:  1..4

	BWP
	NR_ASN1_BWP_Type
	opt
	Frequency domain location and bandwidth, subcarrier spacing, cyclic prefix

	Pdcch
	NR_BWP_PDCCH_Configuration_Type
	opt
	

	Pdsch
	NR_BWP_PDSCH_Configuration_Type
	opt
	

	Sps
	NR_ASN1_SPS_Config_Type
	opt
	BWP-DownlinkDedicated.SPS-Config

	SL_Pdcch
	NR_BWP_PDCCH_Configuration_Type
	opt
	For sidelink scheduled mode

	NCD_SSPbchBlock
	NR_NCD_SSB_Config_Type
	opt
	Configuration of NCD-SS/PBCH-block transmission.
May be omitted at initial configuration e.g. in case no NCD-SSB is broadcast.



NR_DownlinkBWP_List_Type
	TTCN-3 Record of Type

	[bookmark: NR_DownlinkBWP_List_Type]Name
	NR_DownlinkBWP_List_Type

	Comment
	configuration of BWPs: each entry shall have a distinct Id, except for the initial DL BWP and the RedCap-specific initial DL BWP, which both use ID=0.
NOTE 1:
Even though in general the BWP-Id corresponds to the index of the element within the array of BWPs, the SS shall not take this as assumption

	record  of NR_DownlinkBWP_Type



NR_DownlinkBWPs_Type
	TTCN-3 Record Type

	[bookmark: NR_DownlinkBWPs_Type]Name
	NR_DownlinkBWPs_Type

	Comment
	configuration of downlink BWPs

	ActiveBWP
	BWP_Id
	opt
	Id of the currently active BWP (this does not need to be the same as the index)
According to TS 38.211 clause 4.4.5:
"A UE can be configured with up to four carrier bandwidth parts in the downlink with a single downlink carrier bandwidth part being active at a given time.
The UE is not expected to receive PDSCH, PDCCH, CSI-RS, or TRS outside an active bandwidth part."

	BwpArray
	NR_DownlinkBWP_List_Type
	opt
	array of band width parts: initial BWP + up to 4 dedicated BWPs

	InitialBWP_RedCap
	NR_DownlinkBWP_Type
	opt
	RedCap-specific initial DL BWP. May be omitted at initial configuration when it is not applied (e.g. no RedCap-specific initial DL BWP to be configured), otherwise 'omit' means keep as it is.



SPS_Config_R16
	TTCN-3 Record Type

	[bookmark: SPS_Config_R16]Name
	SPS_Config_R16

	Comment
	

	Sps_ConfigToAddModList_r16
	SPS_ConfigToAddModList_r16
	opt
	

	Sps_ConfigToReleaseList_r16
	SPS_ConfigToReleaseList_r16
	opt
	

	Sps_ConfigDeactivationStateList_r16
	SPS_ConfigDeactivationStateList_r16
	opt
	



NR_NCD_SSB_Config_Type
	TTCN-3 Record Type

	Name
	NR_NCD_SSB_Config_Type

	Comment
	Synchronization signals and PBCH for NCD-SSB; TS 38.211 clause 7.4.3, TS 38.300 clause 5.2.4.
To configure the NCD-SSB the SS shall, in addition, use the same values as those configured for the CD-SBB in
- Cell.AddOrReconfigure.PhysicalLayer.Downlink.SSPbchBlock for the fields BurstConfig, Periodicity, HalfFrameOffset, BurstConfig.
- Cell.AddOrReconfigure.PhysicalLayer.Common.PhysicalCellId

	SubcarrierSpacing
	SubcarrierSpacing
	opt
	sub-carrier spacing for NCD-SS/PBCH blocks

	SubcarrierOffset
	integer
	opt
	k_SSB as defined in TS 38.211 clause 7.4.3.1. Includes the most significant bit encoded within PBCH as specified in TS 38.213.

	RelativeTxPower
	NR_SSB_EPREs_Type
	opt
	Relative transmit power for NCD-SS/PBCH signals

	NonCellDefiningSSB
	NR_ASN1_NonCellDefiningSSB_Type
	opt
	Additional NCD-SSB parameters




<TEXT SKIPPED>
D.1.3.4	System_Information_Control
Primitive to configuration scheduling of system information on BCCH/BCH
System_Information_Control: Basic Type Definitions
	TTCN-3 Basic Types

	[bookmark: NR_BcchToPbchConfig_Type]NR_BcchToPbchConfig_Type
	Null_Type
	place holder for BCCH mapped to BCH mapped to PBCH:
MIB using fixed periodicity (80ms) and repetitions (80ms) according to TS 38.331 clause 5.2.1;
the position of SS/PBCH blocks in frequency and time domain is specified in TS 38.211 clause 7.4.3 and TS 38.213 clause 4.1
the SS configuration for SS/PBCH blocks is defined by NR_SSB_Config_Type as part of physical layer configuration of a cell



NR_Sib1Schedul_Type
	TTCN-3 Record Type

	[bookmark: NR_Sib1Schedul_Type]Name
	NR_Sib1Schedul_Type

	Comment
	Scheduling of SIB1 (RMSI - Remaining Minimum SI, according to TS 38.300 clause 7.3):
fixed scheduling in time domain according to TS 38.331 clause 5.2.1
(periodicity: 160ms according to TS 38.331 clause 5.2.1)

	SearchSpaceAndDci
	NR_SearchSpaceDlDciAssignment_Type
	opt
	in general SIB scheduling is assigned to the initial BWP's Type0-PDCCH common search space (searchSpaceZero);
in principle SIB scheduling can be configured to happen simultaneously in more than one BWP (e.g. initial BWP and active BWP);
SIB1 scheduling may be stopped by not assigning any BWP (AssignedBWPs being empty)

	Periodicity
	integer
	opt
	SIB1 repetition transmission period in milliseconds.
According to TS 38.331 clause 5.2.1 the SIB1 repetition transmission period is 20 ms in case of SSB and CORESET multiplexing pattern 1;
for SSB and CORESET multiplexing pattern 2/3 it is the same as the SSB period

	SlotOffsetList
	IntegerList_Type
	opt
	List of slot offsets for SIB1:
For single beam configuration there is exactly one offset corresponding to the SSB index of the beam.
For multiple beam configuration with N beams, SIB1 may be scheduled per beam so that there can be up-to N SIB1-transmission per repetition period.
The offsets correspond to the SSB index of the respective beam as according to TS 38.213 clause 13:
For a repetition period of 20ms the offset is relative to start of frames with even SFN (i.e. SFN mod 2 = 0)
=> in terms of TS 38.213 clause 13 for a given SSB index the slot offset is
   n0                                        when nO refers to a frame with even SFN
   n0 + (number of slots per frame)          when nO refers to a frame with odd SFN
A repetition period other than 20ms is not considered as long as there is no test requirement.
NOTE: the SIB1 scheduling for a given offset shall match the Type0-PDCCH common search space configuration as configured in the SearchSpaceArray of the BWP



NR_SingleSiSchedul_Type
	TTCN-3 Record Type

	[bookmark: NR_SingleSiSchedul_Type]Name
	NR_SingleSiSchedul_Type

	Comment
	Scheduling for a single SI in its SI-window within a BWP (or even within several BWPs)

	SearchSpaceAndDci
	NR_SearchSpaceDlDciAssignment_Type
	opt
	in general SIB scheduling is assigned to the initial BWP's Type0A-PDCCH common search space;
nevertheless in principle scheduling can be configured to happen simultaneously in more than one BWP (e.g. initial BWP and active BWP)

	SlotOffset
	integer
	opt
	slot-offset within the SI-window



NR_OtherSiSchedul_Type
	TTCN-3 Record Type

	[bookmark: NR_OtherSiSchedul_Type]Name
	NR_OtherSiSchedul_Type

	Comment
	Scheduling of other SI ("other SI" according to TS 38.300 clause 7.3):
specifies for a specific SI the scheduling and repetitions within its SI window

	Periodicity
	NR_SiPeriodicity_Type
	opt
	

	Window
	record of NR_SingleSiSchedul_Type
	opt
	one or more repetitions within the si-window



NR_OtherSiSchedulList_Type
	TTCN-3 Record of Type

	[bookmark: NR_OtherSiSchedulList_Type]Name
	NR_OtherSiSchedulList_Type

	Comment
	

	record  of NR_OtherSiSchedul_Type



NR_PosSiSchedul_Type
	TTCN-3 Record Type

	[bookmark: NR_PosSiSchedul_Type]Name
	NR_PosSiSchedul_Type

	Comment
	Scheduling of other SI ("other SI" according to TS 38.300 clause 7.3) including posSIBs: specifies for a specific SI the scheduling and repetitions within its SI window

	PosSI_Periodicity
	NR_PosSI_Periodicity_Type
	opt
	

	Window
	record of NR_SingleSiSchedul_Type
	opt
	one or more repetitions within the si-window



NR_PosSiSchedulList_Type
	TTCN-3 Record of Type

	[bookmark: NR_PosSiSchedulList_Type]Name
	NR_PosSiSchedulList_Type

	Comment
	

	record  of NR_PosSiSchedul_Type



PosSiSchedulInfo_Type
	TTCN-3 Record Type

	[bookmark: PosSiSchedulInfo_Type]Name
	PosSiSchedulInfo_Type

	Comment
	

	OffsetToSI_Used
	boolean
	opt
	If true: indicates that all the SI messages containing posSIBs are scheduled with an offset of 8 radio frames compared to SI messages provided in NR_AllOtherSiSchedul_Type. SiList and NR_AllOtherSiSchedul_Type.SegmentedSiList.
If false: the SI messages containing posSIBs are scheduled after the other SI messages provided in NR_AllOtherSiSchedul_Type.SiList and NR_AllOtherSiSchedul_Type.SegmentedSiList.
Corresponding to ASN.1 PosSchedulingInfo-r16.offsetToSI-Used-r16.

	PosSiList
	NR_PosSiSchedulList_Type
	opt
	list of scheduling info for the posSIs containing one or more posSIBs



NR_AllOtherSiSchedul_Type
	TTCN-3 Record Type

	[bookmark: NR_AllOtherSiSchedul_Type]Name
	NR_AllOtherSiSchedul_Type

	Comment
	Scheduling of (all) other SI (i.e. SIB2 and above according to TS 38.300 clause 7.3)

	WindowLength
	NR_SiWindowLength_Type
	opt
	to calculate start of each SI window according to TS 38.331 clause 5.2.2.3.2

	SiList
	NR_OtherSiSchedulList_Type
	opt
	list of scheduling info for the SIs containing one or more SIBs

	SegmentedSiList
	NR_OtherSiSchedulList_Type
	opt
	list of scheduling info for segmented SIs (e.g. SI containing SIB7 or SIB8 or SIB12);
corresponds to SegmentedSIs in NR_BcchInfo_Type: SS shall subsequently schedule the elements of the corresponding SegmentedSIs (NR_BcchInfo_Type);
SegmentedSiList[i] provides scheduling info for BcchInfo_Type's SegmentedSIs[i]
The kth element of SegmentedSIs[i] is sent at the following slot number from T0:
    SlotOffset + ((N+i)* WindowLength) + k*Periodicity
    with
       k : kth element in SegmentedSIs[i], i.e. SegmentedSIs[i][k]
       N : number of SI provided in SIs in NR_BcchInfo_Type
       T0: start of the modification period
       SlotOffset, Periodicity: scheduling info as given by SegmentedSiList[i] - in slots
       WindowLength: provided in NR_AllOtherSiSchedul_Type - in slots

	PosSiSchedulInfo
	PosSiSchedulInfo_Type
	opt
	list of scheduling info for SIs containing one or more posSIBs



NR_BcchToPdschConfig_Type
	TTCN-3 Record Type

	[bookmark: NR_BcchToPdschConfig_Type]Name
	NR_BcchToPdschConfig_Type

	Comment
	configuration for BCCH mapped to DL-SCH mapped to PDSCH

	Sib1Schedul
	NR_Sib1Schedul_Type
	opt
	SIB1 scheduling

	SiSchedul
	NR_AllOtherSiSchedul_Type
	opt
	scheduling of other SI



NR_SI_List_Type
	TTCN-3 Record of Type

	[bookmark: NR_SI_List_Type]Name
	NR_SI_List_Type

	Comment
	list of system information messages

	record  of BCCH_DL_SCH_Message



NR_SegmentedSI_List_Type
	TTCN-3 Record of Type

	[bookmark: NR_SegmentedSI_List_Type]Name
	NR_SegmentedSI_List_Type

	Comment
	Each element is a list of segments; used for segmented SIBs
Used for SIB7/SIB8/SIB12 segmentation

	record  of NR_SI_List_Type



NR_PosSI_Type
	TTCN-3 Union Type

	[bookmark: NR_PosSI_Type]Name
	NR_PosSI_Type

	Comment
	

	PosSI
	BCCH_DL_SCH_Message
	None of the AssistanceDataElement in the posSIBs in the SI are segmented.

	SegmentedPosSIs
	NR_SI_List_Type
	List of SI containing posSIBs containing segments of AssistanceDataElement, according to TS 37.355 clause 7.3.
SS shall schedule one element of the list (SegmentedPosSIs) in the si-window;
PosSiSchedulInfo[i] provides scheduling info for PosSIs[i].SegmentedPosSIs



NR_PosSI_List_Type
	TTCN-3 Record of Type

	[bookmark: NR_PosSI_List_Type]Name
	NR_PosSI_List_Type

	Comment
	Each element is an SI including posSIBs or a list of SI containing posSIBs containing segments of AssistanceDataElement.

	record  of NR_PosSI_Type



NR_BcchInfo_Type
	TTCN-3 Record Type

	[bookmark: NR_BcchInfo_Type]Name
	NR_BcchInfo_Type

	Comment
	Configuration of system information message contents to be scheduled at the SS

	MIB
	BCCH_BCH_Message
	opt
	MIB broadcast in the CD-SSB as defined in TS 38.331, clause 6.2.1 BCCH-BCH-Message and clause 6.2.2 MIB;
NOTE:
the system frame number included in MIB needs to be handled and maintained by the system simulator;
that means that the system frame number being setup by TTCN shall be ignored and overwritten by the SS

	SIB1
	BCCH_DL_SCH_Message
	opt
	TS 38.331, clause 6.2.1 BCCH-DL-SCH-Message and clause 6.2.2 SIB1

	SIs
	NR_SI_List_Type
	opt
	list of SIs corresponding to SiList of NR_AllOtherSiSchedul_Type
(i.e. element i of NR_AllOtherSiSchedul_Type's SiList specifies the scheduling for SIs[i])

	SegmentedSIs
	NR_SegmentedSI_List_Type
	opt
	list of SIs containing segmented SIBs;
corresponds to SegmentedSiList in NR_AllOtherSiSchedul_Type

	PosSIs
	NR_PosSI_List_Type
	opt
	list of SIs containing posSIBs corresponding to PosSiSchedulInfo of NR_AllOtherSiSchedul_Type
(i.e. element i of NR_AllOtherSiSchedul_Type's PosSiSchedulInfo specifies the scheduling for posSIs[i])

	NCD_MIBs
	NCD_BCCH_BCH_Message_List
	opt
	List of MIBs broadcast in the NCD-SSBs. For reconfiguration, the whole list of MIB broadcast in NCD-SSBs is provided to SS.
May be omitted at initial configuration e.g. in case no NCD-SSBs are broadcast.
NOTE:
the system frame number included in NCD-MIB needs to be handled and maintained by the system simulator;
that means that the system frame number being setup by TTCN shall be ignored and overwritten by the SS



NR_BcchConfig_Type
	TTCN-3 Record Type

	[bookmark: NR_BcchConfig_Type]Name
	NR_BcchConfig_Type

	Comment
	Configuration of system information scheduling and content at the SS

	Pbch
	NR_BcchToPbchConfig_Type
	opt
	

	Pdsch
	NR_BcchToPdschConfig_Type
	opt
	

	BcchInfo
	NR_BcchInfo_Type
	opt
	



NCD_BCCH_BCH_Message_List
	TTCN-3 Record of Type

	[bookmark: NCD_BCCH_BCH_Message_List]Name
	NCD_BCCH_BCH_Message_List

	Comment
	

	record  of NCD_BCCH_BCH_Message



NCD_BCCH_BCH_Message
	TTCN-3 Record Type

	[bookmark: NCD_BCCH_BCH_Message]Name
	NCD_BCCH_BCH_Message

	Comment
	

	AssignedBWPs
	NR_AssignedBWPs_Type
	
	BWP on which NCD-SS/PBCH-block the given MIB is broadcast;
AssignedBWPs shall specify exactly one BWP (ActiveBWP is not applied); the SS may raise an error otherwise

	MIB
	BCCH_BCH_Message
	
	



<TEXT SKIPPED>

[bookmark: _Toc146700157]D.1.8	Delta_Value_Trigger
NR_Band_SsbForDelta_Type
	TTCN-3 Record Type

	[bookmark: NR_Band_SsbForDelta_Type]Name
	NR_Band_SsbForDelta_Type

	Comment
	Primary and secondary bands for requesting Delta values
CellId: nr_Cell_NonSpecific
TimingInfo : 'Now'

	DeltaPrimary
	Band_SsbInfo_Type
	
	

	DeltaSecondary
	Band_SsbInfo_Type
	
	



Band_SsbInfo_Type
	TTCN-3 Record Type

	[bookmark: Band_SsbInfo_Type]Name
	Band_SsbInfo_Type

	Comment
	Band and CD-SSB Frequency value for which Delta values are requested

	DeltaBand
	FreqBandIndicatorNR
	
	

	Ssb_NRf1
	NR_ASN1_ARFCN_ValueNR_Type
	opt
	

	Ssb_NRf2
	NR_ASN1_ARFCN_ValueNR_Type
	opt
	

	Ssb_NRf3
	NR_ASN1_ARFCN_ValueNR_Type
	opt
	

	Ssb_NRf4
	NR_ASN1_ARFCN_ValueNR_Type
	opt
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