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1	Introduction
Rel-16 introduced the WI NR-Unlicensed to enable access to unlicensed spectrum, enabling operation of NR in the 5GHz and 6 GHz bands (n46 and n96). 

1.1	Scenarios
Five different deployment scenarios are identified in TS 38.300:

· Scenario A: Carrier aggregation between licensed band NR (SpCell) and NR-U (SCell).
· NR-U SCell may have both DL and UL, or DL-only.
· Scenario B: Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell).
· Scenario C: Stand-alone NR-U.
· Scenario D: A stand-alone NR cell in unlicensed band and UL in licensed band.
· Scenario E: Dual connectivity between licensed band NR (PCell) and NR-U (PSCell).

The table below summarises these scenarios and indicates the scenario applicable for the available test cases:

	
	LTE
	5G
	NR-U
	Test cases in TS 38.523-1

	A
	
	SpCell
	SCell
	7.1.1.10.3.NR5GC

	B
	MCG (PCell)
	
	SCG (PSCell)
	8.2.5.7.1.ENDC

	C
	
	
	PCell
	6.6.1.1.NR5GC, 6.6.2.1.NR5GC, 6.6.2.2.NR5GC, 6.6.2.3.NR5GC, 6.6.2.4.NR5GC, 8.1.5.6.6.1.NR5GC, 8.1.8.1.1.NR5GC, 8.1.8.1.2.NR5GC, 8.1.8.2.1.NR5GC, 8.1.8.2.2.NR5GC

	D
	
	PCell (UL only)
	PCell
	

	E
	
	MCG (PCell)
	SCG (PSCell)
	8.2.5.7.2.NR5GC


                                                  

1.2	Channel access procedure
A cell indicates operation in shared spectrum channel access by broadcasting SIB1 with IE ‘channelAccessMode-r16’ = dynamic.
TS 37.213 specifies the physical layer procedures for shared spectrum channel access, where the UE or gNB will sense the availability of the channel for transmission, and it will only transmit if the channel is considered free (Listen-Before-Talk).
There are different channel access procedures for DL and UL, depending on whether the sensing time is random or deterministic. The type of channel access procedure to be used depends on the type of transmission and it is signalled in the corresponding DCI, through the field ‘ChannelAccess-CPext’. The type of procedure to be used is currently FFS in the test specifications.

1.3	Channel Access Priority Classes (CAPC)
TS 38.300 introduced the concept of CAPC linked to radio bearers and MAC CEs, being:

· Fixed to lowest priority for padding BSR and Recommended bit rate MAC CEs;
· Fixed to highest priority for SRB0, SRB1, SRB3 and other MAC CEs;
· Configurable by the gNB for SRB2 and DRB.

RBs with higher priority will have shorter sensing time, allowing a quicker access to the channel. 

2	Analysis and ASP updates

2.1	SS/PBCH block
For operation with shared spectrum channel access, the UE finds the position of the SS/PBCH block (k_SSB) calculating first the value of ¬k_SSB. For the frequencies used for signalling testing, k_SSB = ¬k_SSB. 
It is proposed to add a note in the ASP definition of NR_SSB_Config_Type.SubcarrierOffset to clarify this:

	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;
for operation with shared spectrum channel access, k_SSB = ¬k_SSB



2.2	CORESET#0
In our current SS configuration CORESET#0 is configured with 24 RBs and 2 symbols, according to Tables 13-x in TS 38.213. For operation with shared spectrum channel access, Table 13-4A indicates a configuration with 48 RBs and 1 symbol for CORESET for Type0-PDCCH search space. 
SS is configured with CORESET#0 with 48 RBs and 1 symbol for cells operating with shared spectrum. 
Note: It has been checked that this configuration of CORESET#0 does not produce any clash for the PDCCHs with the current configuration of CORESET#1 as in TS 38.508-1.

2.3	Random Access Procedure
Shared spectrum test cases are expected to use the default 4-step Random Access Procedure. 
According to TS 38.213, clause 8.2, for operation with shared spectrum channel access, the UL grant sent in Msg2 includes a new field ‘ChannelAccess-CPext’. This is not currently supported by our ASPs and needs to be included in NR_RAR_UplinkGrant_Type. The following changes are proposed:

NR_RAR_UplinkGrant_Type
	TTCN-3 Record Type

	[bookmark: NR_RAR_UplinkGrant_Type]Name
	NR_RAR_UplinkGrant_Type

	Comment
	27 bits according to TS 38.213 Table 8.2-1 and TS 38.321 Figure 6.2.3-1

	HoppingFlag
	B1_Type
	
	Hopping flag

	Msg3FrequencyResourceAllocation
	NR_RAR_Msg3FrequencyResourceAllocation_TypeB14_Type
	
	Msg3 PUSCH frequency resource allocation:
RIV value as defined in TS 38.213 clause 8.2 and TS 38.214 clause 6.1.2.2.2

	Msg3TimeResourceAllocation
	B4_Type
	
	Msg3 PUSCH time resource allocation similar to the Time-domain resource assignment field of DCI format 0_0:
index addressing an entry of the applicable PUSCH time domain resource allocation table as specified in TS 38.214 clause 6.1.2.1.1;
the timing between the RAR and Msg3 is given by K2 (as in the time domain resource allocation table) and a delta value as according to Table 6.1.2.1.1-5 in TS 38.214.
It is the responsibility of SS implementation to send the RAR in an appropriate DL slot so that the corresponding Msg3 transmission is scheduled for a valid UL slot; it is responsibility of test specification to provide a correct K2 value for the given numerology.

	MCS
	B4_Type
	
	Modulation and Coding Scheme: first sixteen indices of the applicable MCS index table for PUSCH (TS 38.214 Table 6.1.4.1-1)

	TPC_Command
	B3_Type
	
	TPC command for Msg3 PUSCH

	CQI_Req
	B1_Type
	
	CQI request

	[bookmark: _Hlk157162524]ChAccess_Cpext
	B2_Type
	opt
	For operation without shared spectrum channel access: omit;
for operation with shared spectrum channel access, set as defined in TS 38.212 Table 7.3.1.1.1-4



NR_RAR_Msg3FrequencyResourceAllocation_Type
	TTCN-3 Union Type

	Name
	NR_RAR_Msg3FrequencyResourceAllocation_Type

	Comment
	TS 38.213 Table 8.2-1

	Length14
	B14_Type
	
	For operation without shared spectrum channel access

	Length12
	B12_Type
	
	For operation with shared spectrum channel access



2.4	New MAC CE for LBT failure
Test case 7.1.1.10.3 requires the SS to receive LBT failure MAC CE. This is not currently supported by the ASPs. NR_SystemIndication_Type.MAC and NR_System_IndicationControl_Type need to be enhanced to be able to activate/deactivate the reception of the new indication.

NR_MAC_ControlElementUL_Type
	TTCN-3 Union Type

	[bookmark: NR_MAC_ControlElementUL_Type]Name
	NR_MAC_ControlElementUL_Type

	Comment
	

	ShortBSR
	NR_MAC_CE_ShortBSR_Type
	TS 38.321 clause 6.1.3.1

	LongBSR
	NR_MAC_CE_LongBSR_Type
	TS 38.321 clause 6.1.3.1

	C_RNTI
	RNTI_B16_Type
	TS 38.321 clause 6.1.3.2

	SingleEntryPHR
	NR_MAC_CE_SingleEntryPHR_Type
	TS 38.321 clause 6.1.3.8

	MultiEntryPHR
	NR_MAC_CE_MultiEntryPHR_Type
	TS 38.321 clause 6.1.3.9

	RecommendedBitrate
	NR_MAC_CE_RecommendedBitrate_Type
	TS 38.321 clause 6.1.3.20

	SL_BSR
	NR_MAC_CE_SL_BSR_List_Type
	TS 38.321 clause 6.1.3.33

	SL_CG_Confirmation
	O1_Type
	TS 38.321 clause 6.1.3.34

	PosMeasGapActDeactReq
	NR_MAC_CE_POS_MeasGapActDeact_Type
	TS 38.321 clause 6.1.3.40

	LBT_Failure
	NR_MAC_CE_LBT_Failure_Type           
	TS 38.321 clause 6.1.3.30



NR_MAC_CE_LBT_Failure_Type
	TTCN-3 Record Type

	[bookmark: NR_MAC_CE_SCellFlags_Type]Name
	NR_MAC_CE_LBT_Failure_Type

	Comment
	bitmap to indicate presence of ServCell with ServCellIndex according to TS 38.331 either ServCellIndex7_0 is present only or all octets are present

	ServCellIndex7_0
	B8_Type
	
	leftmost bit corresponds to ServCellIndex7, rightmost bit corresponds to ServCellIndex0

	ServCellIndex15_8
	B8_Type
	opt
	leftmost bit corresponds to ServCellIndex15, rightmost bit corresponds to ServCellIndex8

	ServCellIndex23_16
	B8_Type
	opt
	leftmost bit corresponds to ServCellIndex23, rightmost bit corresponds to ServCellIndex16

	ServCellIndex31_24
	B8_Type
	opt
	leftmost bit corresponds to ServCellIndex31, rightmost bit corresponds to SCellIndex24



NR_System_IndicationControl_Type
	TTCN-3 Record Type

	[bookmark: NR_System_IndicationControl_Type]Name
	NR_System_IndicationControl_Type

	Comment
	Initially all indications apart from "Error" are disabled in SS
(i.e. it shall not be necessary in 'normal' test cases to use this primitive but only if a specific indication is needed);
omit means indication mode is not changed.
TimingInfo : 'Now' (in general)

	RLC_Discard
	IndicationAndControlMode_Type
	opt
	To enable/disable reporting of discarded RLC PDUs

	MAC_BSR
	IndicationAndControlMode_Type
	opt
	To enable/disable reporting of short/long BSR

	MAC_PHR
	IndicationAndControlMode_Type
	opt
	To enable/disable reporting of short/long PHR

	RachPreamble
	IndicationAndControlMode_Type
	opt
	To enable/disable reporting of PRACH preamble

	SchedReq
	IndicationAndControlMode_Type
	opt
	To enable/disable reporting of Scheduling Request

	UL_HARQ
	IndicationAndControlMode_Type
	opt
	To enable/disable reporting of reception of HARQ ACK/NACK

	HarqError
	IndicationAndControlMode_Type
	opt
	To enable/disable reporting of HARQ errors

	RecommendedBitRate
	IndicationAndControlMode_Type
	opt
	To enable/disable reporting of Recommended bit rate MAC CE received in UL MAC PDU

	UL_SRB0_LCID
	IndicationAndControlMode_Type
	opt
	To enable/disable reporting of Logical Channel Id used in UL SRB0 MAC subPDU

	MAC_SL_BSR
	IndicationAndControlMode_Type
	opt
	To enable/disable reporting of sidelink BSR

	MAC_SL_CG_Confirmation
	IndicationAndControlMode_Type
	opt
	To enable/disable reporting of sidelink Configured Grand Confirmation

	MAC_PosMeasGap
	IndicationAndControlMode_Type
	opt
	To enable/disable reporting of Positioning Measurement Gap Activation/Deactivation request

	LBT_Failure
	IndicationAndControlMode_Type
	opt
	To enable/disable reporting of LBT Failure



2.5	Channel busy simulation
For test cases 7.1.1.10.3, 8.1.5.6.6.1, 8.2.5.7.1 and 8.2.5.7.2, the SS needs to be able to keep the channel busy so that the UE detects consistent LBT failures when sensing the channel. 
Test cases 7.1.1.10.3, 8.2.5.7.1 and 8.2.5.7.2 use scenario A, B and E, respectively. After detecting channel busy in the unlicensed band cell, the UE reports LBT failure on the licensed band cell. This can be implemented in our test model by using the existing Virtual Noise Generator in the unlicensed band cell only. The power to be applied is FFS.
Test case 8.1.5.6.6.1 uses scenario C (i.e. standalone unlicensed band cell). Here the time during which the VNG is kept switched-on is critical. According to message content (see table below), the UE MAC layer must receive 4 LBT failure indications from the physical layer within 80 ms.
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It is proposed to keep VNG on during 80 ms. The power to be applied is FFS.
3	Proposed updates for TS 38.523-3

5.4 Shared spectrum
A cell operating in shared spectrum channel access is configured in the same way as a normal cell except for the following:
· CORESET#0 is configured with 48 RBs and 1 symbol, according to TS 38.508-1. clause 6.2.3.
· Random Access Response UL Grant is configured including the optional field ChAccess_Cpext.
· System Information is configured in the SS according to default message content for shared spectrum.
The Test Model applicable depends on the scenario (TS 38.300 [x], clause B.3) presented in the test case:
· For scenario A (CA) test models defined in clause 5.2.1.2 for Layer 3 and clause 5.2.2.4.2 for MAC are applied, configuring the SCell in the unlicensed band as indicated in this clause.
· For scenario B (EN-DC) test model defined in clause 5.1.1.1, Figure 5.1.1.1-1 is applied, configuring the PSCell in the unlicensed band as indicated in this clause.
· For scenario C (Stand-alone) test model defined in clause 5.2.1.1 is applied, configuring the cell in the unlicensed band as indicated in this clause.
· For scenario E (NR-DC) test model defined in clause 5.2.1.5, Figure 5.2.1.5-1 is applied, configuring the PSCell in the unlicensed band as indicated in this clause.
Listen-Before-Talk (LBT) failure is achieved with the Virtual Noise Generator as described in clause 7.1.2.5.
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Table 4.6.3-64A: LBT-FailureRecoveryConfig

Derivation Path: TS 38.331 [6], clause 632

Information Element Value/remark Comment Condition
LBT-FailureRecoveryConfig-r16 = SEQUENCE {
Ibt-FailurelnstanceMaxCount-r16 n4
Ibt-FailureDetectionTimer-r16 ms80
}





