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For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1]. 
5GC	5G Core Network
ASP	Abstract Service Primitive
ATS	Abstract Test Suite
AWGN	Additive White Gaussian Noise
BWP	Bandwidth Part
CA	Carrier Aggregation
CBRA	Contention Based Random Access
CC	Component Carriers
CCE	Control Channel Element
CFRA	Contention Free Random Access
CORESET	Control Resource Set
DAI	Downlink Assignment Index
DCI	Downlink Control Information
DL	Downlink
DL-SCH	Downlink Shared Channel
DMRS	Demodulation Reference Signal
DRX	Discontinuous Reception
EHC	Ethernet Header Compression
EN-DC	E-UTRA-NR Dual Connectivity
EPC	Evolved Packet Core
FDD	Frequency Division Duplex
FD-FDD	Full-Duplex FDD
FR1	Frequency Range 1
FR2	Frequency Range 2
HD-FDD	Half-Duplex FDD
HO	Handover
H-SFN	Hyper SFN
ICS	Implementation Conformance Statement
IUT	Implementation Under Test
IXIT	Implementation eXtra Information for Testing
LSB	Least Significant Bit
MCG	Master Cell Group
MN	Master Node
MSB	Most Significant Bit
NCD-SSB	Non Cell Defining SSB
NE-DC	NR-E-UTRA Dual Connectivity
NR	NR Radio Access
NR-DC	NR-NR Dual Connectivity
PCell	Primary Cell
PDCCH	Physical Downlink Control Channel
PDSCH	Physical Downlink Shared Channel
PF	Paging Frame
PH	Paging Hyperframe
PO	Paging OccasionPRACH	Physical Random Access Channel
PRB	Physical Resource Block
PSCell	Primary SCG Cell
PSS	Primary Synchronisation Signal
PTW	Paging Time Window
PUCCH	Physical Uplink Control Channel
PUSCH	Physical Uplink Shared Channel
RA	Random Access
RACH	Random Access Channel
RAR	Random Access Response
RAT	Radio Access Technology
RMSI	Remaining Minimum SI
SCell	Secondary Cell
SCG	Secondary Cell Group
SFN	System Frame Number
SN	Secondary Node
SRS	Sounding Reference Signal
SS	System Simulator
SSB	Synchronization Signal and PBCH block
SSS	Secondary Synchronisation Signal
TDD	Time Division Duplex
TC	Test Case
UL	Uplink
UL-SCH	Uplink Shared Channel
UT	Upper Tester
VNG	Virtual Noise Generator
<START OF NEXT MODIFIED SECTION>
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7.3.2.1	General
The physical layer aspects specified in clause 7.1.2 apply, unless explicitly specified differently in the present clause 7.3.2.
7.3.2.2	RedCap
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.
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.
7.3.2.2.2	Half-Duplex FDD operation
A RedCap UE in Half-Duplex FDD mode (HD-FDD) has limitations in receiving an UL symbol following a DL symbol, hence a blank slot is needed in between, defined as gap T_Proc,2.
NOTE:	The gap T_Proc,2 is specified in TS 38.213 [21] clause 17.2.
If the UE under test is an HD-FDD UE:
-	TTCN configures each cell in the SS to operate in HD-FDD mode.
-	When explicit TimingInfo (i.e. not "Now") is provided in any DL transmission, the SS shall ignore the FDD mode and shall follow the explicit scheduling. It is the TTCN responsibility to schedule UL/DL operations based on the UE capability.
-	Paging is always explicitly scheduled and hence SS shall follow the explicit scheduling for paging.
-	When TimingInfo is "Now", the SS shall restrict UL/DL operations as per Table 7.3.2.2.2-1 below:
Table 7.3.2.2.2-1: Data scheduling for FR1: HD-FDD, SCS=15kHz (non-explicitly scheduled)
	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	DL
	DCI P-RNTI /
PDCCH UL grant#1 /
SSBs
	DCI P-RNTI /
SIB1

	DCI P-RNTI /
PDSCH#1
	
	
	PDCCH UL grant#2 / SI

	SI
	PDSCH#2
	
	

	UL
	
	
	
	Gap T_Proc,2
	RA occasion / PUSCH#1 /
HARQ of PDSCH#2
	
	
	
	Gap T_Proc,2
	PUSCH#2 /
HARQ of PDSCH#1



<START OF NEXT MODIFIED SECTION>
7.3.7.2	Procedure delays in PUCCH synchronized state
The following SS and UE configurations apply:
By default in TS 38.508-1[5] DRX is not configured.
By default SS is configured to retransmit any DL MAC PDU max 4 times.
HARQ retransmissions in UL cannot be compensated, any HARQ error in UL shall result in an inconclusive verdict for the test case (otherwise a UE may get fail due to a HARQ error).
SS is configured to report  UL HARQ ACK/NACK received from UE to TTCN.
NOTE:	Due to L2 signalling (e.g. RLC STATUS PDUs) it is necessary to limit the reporting of UL HARQ ACK/NACK to the time between sending of the DL RRC message and receiving the HARQ ACK.
To avoid unexpected side effects the timeAlignmentTimer is set to infinity and TTCN configures the SS to not send any Timing Advance Command MAC CE during the test case body (since this may result in additional UL HARQ ACK/NACK).
SS is configured to report HARQ errors and in the case of an UL HARQ error, an inconclusive verdict is assigned.
The following timing applies:
Let Nsf be the maximum allowed RRC procedure delay value (in ms) as specified in the test case prose. Nsf is the maximum time allowed for UE from the end of reception of the DL message on the UE physical layer up to when the UE shall be ready for the reception of UL grant for the transmission of the response message.
NOTE:	A tolerance may have been added to the Nsf value in the test case prose on top of the RRC procedure delay specified in TS 38.331 [16] clause 12.
Let Nslot = (Nsf * ) + 1
TTCN schedules at time T1 the transmission of the DL message to the UE.
T2 is the time HARQ ACK is received. 
TTCN schedules UL grants from T3: T3 = T1 + Nslot + ∆1
∆1 is expressed in slots. T1 and T3 timing are expressed in SFN/subframe/slots.
For FD-FDD 
∆1 = 0 
The UL grant is repeated continuously in every slot
For FR1 TDD SCS=15kHz or HD-FDD (RedCap)
∆1 = 5 - (T1 + Nslot) mod 5. This is the possible slot delay since not all slots can be used for UL grant. 
The UL grant periodicity is set to 5 slots. It is repeated in subframe#0 and subframe#5, to cope with K2=4 and the UL subframe#4 and subframe#9.
For FR1 TDD SCS=30kHz
∆1 = (4 - (T1 + Nslot) mod 10) mod10. This is the possible slot delay since not all slots can be used for UL grant.
The UL grant periodicity is set to 10 slots. It is repeated in slot#0 in subframe#2 and subframe#7, to cope with K2=4 and the UL slots: slot#0 in subframe#4 and subframe#9.
For FR2 TDD SCS=120kHz
∆1 = (5- (T1 + Nslot) mod 5) mod 5. This is the possible slot delay since not all slots can be used for UL grant. 
The UL grant periodicity is set to 5 slots. It is repeated for possible transmission in every UL slots.
The UL data is received by SS at T4.
The RRC procedure delay requirements are fulfilled when:  (T4-K2) - (T2 - K1) <= Nslot + ∆2
∆2 is expressed in slots. T4 and T2 timing are expressed in SFN/subframe/slots.
For FD-FDD
∆2 =0
For FR1 TDD SCS=15kHz or HD-FDD (RedCap)
∆2 = 5 - (T2-K1 + Nslot) mod 5
For FR1 TDD SCS=30kHz
∆2 = (4 - (T2-K1 + Nslot) mod 10) mod10
For FR2 TDD SCS=120kHz
∆2 = (5- (T2-K1 + Nslot) mod 5) mod 5
Figure 7.3.7.2-1 shows the RRC procedure delay check sequence that will be applied when the DL Message is retransmitted once when UE is in PUCCH synchronized state and can respond to UL grants.
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Figure 7.3.7.2-1: Delays in PUCCH synchronized state
[bookmark: _Toc132129046]7.3.7.3	Procedure delays with RACH procedure
The following SS and UE configurations apply:
SS is configured with RACH procedure with contention-based with C-RNTI based contention resolution.
By default in TS 38.508-1[5] DRX is not configured.
In TTCN, this procedure delays with RACH is implemented in parallel to the PUCCH synchronized state procedure, as defined in clause 7.3.7.2, as some UEs may use SR/PUCCH. Therefore, SS is configured to retransmit any DL MAC PDU max 4 times.
No HARQ retransmission of RRCReestablishment is taken into account in the delay calculation in the procedure with RACH.
HARQ retransmissions in UL cannot be compensated, any HARQ error in UL shall result in an inconclusive verdict for the test case (otherwise a UE may get fail due to a HARQ error).
SS is configured to report  UL HARQ ACK/NACK received from UE to TTCN.
NOTE:	Due to L2 signalling (e.g. RLC STATUS PDUs) it is necessary to limit the reporting of UL HARQ ACK/NACK to the time between sending of the DL RRC message and receiving the HARQ ACK.
By default, the timeAlignmentTimer is set to infinity and TTCN configures the SS to not send any Timing Advance Command MAC CE during the test case body (since this may result in additional UL HARQ ACK/NACK).
SS is configured to report HARQ errors and in the case of an UL HARQ error, an inconclusive verdict is assigned.
SS is configured to report RACH preamble.
The following timing applies:
Let Nsf be the maximum allowed RRC procedure delay value (in ms) as specified in the test case prose. Nsf is the maximum time allowed for UE from the end of reception of the DL message on the UE physical layer up to when the UE shall be ready for the reception of UL grant for the transmission of the response message.
Let Nslot = (Nsf * ) + 1
TTCN schedules at time T1 the transmission of the DL message to the UE as specified in the prose.
T2 is the time HARQ ACK is received. 
TTCN schedules UL grants from T3: T3 = T1 + Nslot + ∆1 (as per clause 7.3.7.2)
The UL RACH preamble is received at T5
T6 is the last occasion for SS to transmit RAR in message 2
The UL data is received by SS at T4
The RRC procedure delay requirements are fulfilled when:  T4 - T1 <= Nslot + ∆TDelaymax
∆TDelaymax is expressed in slots. T4 and T1 timing are expressed in SFN/subframe/slots.
For FD-FDD SCS=15kHz
∆TDelaymax  = 13  
For HD-FDD (RedCap) SCS=15kHz
∆TDelaymax  = 2
For FDD SCS=30kHz
∆TDelaymax  = 30 
For FR1 TDD SCS=15kHz
∆TDelaymax  = 7 
For FR1 TDD SCS=30kHz
∆TDelaymax  = 17
For FR2 TDD SCS=120kHz
∆TDelaymax  = 32 
Figure 7.3.7.3-1 shows the RRC procedure delay check sequence that will be applied when the DL Message is retransmitted once when UE is in PUCCH synchronized state and can respond to UL grants.
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Figure 7.3.7.3-1: Delays with RACH procedure
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