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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
CA	Carrier Aggregation
CBRA	Contention Based Random Access
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
EN-DC	E-UTRA-NR Dual Connectivity
EPC	Evolved Packet Core
FR1	Frequency Range 1
FR2	Frequency Range 2
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
NR	NR Radio Access
PDCCH	Physical Downlink Control Channel
PDSCH	Physical Downlink Shared Channel
PRACH	Physical Random Access Channel
PRB	Physical Resource Block
PSCell	Primary SCG Cell
PSS	Primary Synchronisation Signal
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
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
TC	Test Case
UL	Uplink
UL-SCH	Uplink Shared Channel
UT	Upper Tester
VNG	Virtual Noise Generator
<End of modified section>
<Start of modified section>
7.1.2.2.2	Timing
The timing information provided by the request ASP for a DL transmission specifies the slot in which the DCI on PDCCH is transmitted scheduling the corresponding PDSCH transmission. The exact timing of the PDSCH transmission is depending on the parameters for time domain resource allocation as described in the previous clause. If the timing information specifies a specific slot it is up to TTCN that an appropriate search space is configured for this slot. The SS shall not schedule the DL transmission otherwise and may raise an error.
In case of TimingInfo indicating “Now” or “Any slot” it is up to the SS to find the appropriate slot for scheduling of the DCI. The SS shall not use slots in which SS/PBCH blocks are scheduled.
NOTE: The restriction for slots containing SS/PBCH can be removed when there is clarification in core specs (e.g. TS 38.214 [22]) how “rate matching around” SS/PBCH blocks is reflected in the calculation of the transport block size (see clause 7.1.2.2.4).
In case of TimingInfo not being “Now” TTCN shall ensure that the data is scheduled at least 100ms in advance. Furthermore, it is up to the test case prose to avoid any overlapping of PDSCH and PDCCH transmissions in time domain and it is up to TTCN implementation to address an appropriate slot for which the TBS size determination is well-defined according to clause 7.1.2.2.4; the SS shall raise an error otherwise.
When SS is configured with pdsch-AggregationFactor, SS shall repeat PDSCH data on the same HARQ process automatically in pdsch-AggregationFactor consecutive slots. As according to TS 38.214[22] clause 5.1.2.1, for any of the consecutive slots, if at least one symbol from a set of symbols where SS schedules PDSCH transmission in the slot is an uplink symbol, then SS shall skip transmission in that slot.
Figures 7.1.2.2.2-1 and 7.1.2.2.2-2 illustrate the timing for K0 = 0 and K0 > 0.
[image: ]
Figure 7.1.2.2.2-1: Example for time domain resource allocation for K0 = 0

[image: ]
[bookmark: _Hlk515191100]Figure 7.1.2.2.2-2: Example for time domain resource allocation for K0 > 0

<End of modified section>
<Start of modified section>
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The SS shall provide one system time common across all RATs and cells being configured in a test case. The timing of each configured cell is specified as an offset to this common system time.
7.1.5.2	Cell(s) timing
The timing of E-UTRA cells is specified in TS 36.523-3 [12] subclause 7.4.3.1.
The timing information used in an NR cell is specified in terms of H-SFN / SFN / subframe / slot. In the context of NR cells, the Hyper SFN (H-SFN) is used as an SFN wraparound counter (0..1023).
The DL timing offset of each NR cell is specified in Table 7.1.5.2-1.
Table 7.1.5.2-1: DL timing parameters of simulated NR cells
	NR cell Id
	H-SFN-offset
(note1)
	SFN-offset for FDD
(note2)
	SFN-offset for TDD
(note2)
	Tcell
(note3)
	Tc-offset
(note4)

	NR Cell 1
	0
	0
	0
	0
	0

	NR Cell 2
	0
	124
	0
	0
	0

	NR Cell 3
	0
	257
	257
	0
	0

	NR Cell 4
	0
	1000
	0
	0
	0

	NR Cell 6
	0
	656
	656
	0
	0

	NR Cell 10
	0
	129
	129
	0
	0

	NR Cell 11
	0
	956
	0
	0
	0

	NR Cell 12
	0
	1015
	257
	0
	0

	NR Cell 13
	0
	890
	656
	0
	0

	NR Cell 14
	0
	680
	680
	0
	0

	NR Cell 23
	0
	383
	257
	0
	0

	NR Cell 28
	0
	890
	890
	0
	0

	NR Cell 29
	0
	680
	890
	0
	0

	NR Cell 30
	0
	1015
	129
	0
	0

	NR Cell 31
	0
	53
	129
	0
	0

	NOTE1:	H-SFN-offset corresponds to the offset applied on H-SFN as defined for E-UTRA. It shall be set to 0 for an NR cell.
NOTE2:	SFN-offset corresponds to the offset applied on system frame number (0 .. 1023).
NOTE3:	Tcell corresponds to the timing offset in Ts. Ts = 1/(15000 * 2048) as for E-UTRA.
NOTE4:	Tc-offset corresponds to the timing offset in Tc.  = Ts/Tc = 64 with Tc = 1/(480000 * 4096). See TS 38.211 [19] subclause 4.1 and TS 36.211 [23] subclause 4).



The UL timing offset of each NR cell is configured as an offset (timing advance) to its DL timing specified in Table 7.1.5.2-1. By default, the timing advance is initialised to 0 (unless specifically specified otherwise in the test case prose).
In test cases involving configuration of SCell(s), the H-SFN-offset / SFN-offset / Tcell / Tc-offset of SCell(s) are set to the same values as that of associated PCell(s).
In test cases involving NR-DC configuration, the H-SFN-offset / SFN-offset / Tcell / Tc-offset of PSCell(s) are set to the same values as that of associated PCell(s).
<End of modified section>
<Start of modified section>
7.2.6.2	Sequence of EN-DC NR intra-cell PSCell change
For EN-DC NR intra-cell PSCell change dedicated timing information is used: the sequence starts at time T with sending of the RRCConnectionReconfiguration. T is set to 300 ms in advance of the handoverPSCell change.
1.	NR Cell before T:			Get PDCP count for DRBs and SRB3 (if applied).
2.	E-UTRA Cell at T:			Send RRCConnectionReconfiguration.
3.	NR Cell at T:					Release SRB3 (if necessary) and DRBs.
4.	NR Cell at T:					Configure RACH procedure either dedicated or C-RNTI based.
NOTE 1:	The FollowOnFlag is set to true in the ASPs reconfiguring the RadioBearerList (step 3) and C-RNTI (step 4).
5.	NR Cell at T + 5ms:			(Re-)configure SRB3 (if necessary) and DRBs.
6.	NR Cell at T + 5ms:			Restore the PDCP counts
NOTE 2:	For AM DRBs the PDCP count is maintained. For SRB3 (if applied) and UM DRBs, the PDCP count is maintained or reset depending on the RRCConnectionReconfiguration message content.
7.	NR Cell at T + 5ms:			Re-establish security.
8.	E-UTRA Cell (after step 2):	Receive RRCConnectionReconfigurationComplete.
9.	Void
<End of modified section>
<Start of modified section>
[bookmark: _Hlk511654]7.3.3.4	Request for on demand system information
In case PRACH preamble (Msg1) is used for indication of requested other SI:
-	TTCN configures SS with the SI-RequestConfig as provided to UE in SIB1 and SS shall monitor these PRACH resources. 
-	TTCN configures SS to report PRACH preambles and to transmit Random Access Response (Msg2) as response to Msg1 but not to handle contention resolution. 
-	TTCN may reconfigures SS to stop broadcasting a specific SI from the start of a modification period and may reconfigures SS to restart broadcasting the SI from the start of a repetition periodwith activation time ‘Now’ (after the reception of PRACH preamble in TTCN). When activation time ‘Now’ is applied, SS shall start broadcasting from the next SI-window.
Editor’s note: Timing to restart broadcasting SI depends on the timing of the test case prose. FFS
In case Msg3 is used for indication of requested other SI:
-	TTCN configures the SS to transmit a Msg4 with Contention Resolution Identity upon receipt of RRCSystemInfoRequest (Msg3).
-	TTCN may reconfigures SS to stop broadcasting a specific SI from the start of a modification period and may reconfigures SS to restart broadcasting the SI from the start of a repetition period with activation time ‘Now’ (after the reception of RRCSystemInfoRequest in TTCN). When activation time ‘Now’ is applied, SS shall start broadcasting from the next SI-window.
Editor’s note: Timing to restart broadcasting SI depends on the timing of the test case prose. FFS
<End of modified section>
<Start of modified section>
7.3.5.4	RRC connection re-establishment
In general, the re-establishment is done without activation time, i.e. the timing information for configuration of the SS and sending of the RRCReestablishment is ‘Now'.
The Source Cell and Target cell can be the same cell.
1.	Target Cell:	Reconfigure DCCH/DTCH DCI on CSS and reconfigure RACH procedure contention-based with UE Contention Resolution Identity MAC CE and with a new C-RNTI.
NOTE 1:	The FollowOnFlag is set to true in the ASP reconfiguring C-RNTI.
2.	Target Cell:	Receive RRCReestablismentRequest.
3.	Source Cell:	If the Source Cell is the same as the Target Cell:
		Reset SRBs and release DRBs.
		Stop periodic TA.
NOTE 2:	The FollowOnFlag is set to true in the ASP configuring the SRBs.
4.	Target Cell:	If the Source Cell is different from the Target Cell:
		Configure UL grant configuration ("OnSR").
5.	Target Cell:	Activate Security.
6.	Target Cell:	Send RRCReestablishment.
7.	Target Cell:	Receive RRCReestablishmentComplete.
8.	Target Cell:	Reconfigure DRBs and reconfigure UL DCCH/DTCH DCI on USS.
9.	Target Cell:	Send RRCReconfiguration.
10.	Target Cell:	Receive RRCReconfigurationComplete.
11. Target Cell: 	Reconfigure DL DCCH/DTCH DCI on USS.
NOTE 23:	The FollowOnFlag is set to true in the ASP reconfiguring the target PCell.
12. Target Cell:	Re-configure RACH procedure as for initial access, enable TA transmissions.
NOTE 34:	The FollowOnFlag is set to true in the ASP reconfiguring the target PCell.
13.	Source Cell:	If the Source Cell is different from the Target Cell:
		Reset SRBs and release DRBs.
		Stop periodic UL grant and periodic TA.  
NOTE 5:	The FollowOnFlag is set to true in the ASP configuring the SRBs.
<End of modified section>
<Start of modified section>
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In general, the NR inter-cell PSCell change is done without activation time, i.e. the timing information for configuration of the SS and sending of the RRCReconfiguration is ‘Now'.
1.	NR Target PSCell:			Configuration of SRB3 (if necessary) and DRBs.
2.	Transfer of the PDCP Count for DRBs and SRB3 (if necessary) from NR source to NR target PSCell:
a)	NR Source PSCell: Get PDCP COUNT.
b)	NR Target PSCell: Set PDCP COUNT.
NOTE 1:	No further sending/receiving of DRB data before the PSCell change is done.
NOTE 2:	For AM DRBs the PDCP count is maintained. For SRB3 (if applied) and UM DRBs, the PDCP count is maintained or reset depending on the RRCReconfiguration message content.
3.	NR Target PSCell:			Inform the SS about the PSCell change and about the source cell id.
4.	NR Target PSCell:			Configure RACH procedure either dedicated or C-RNTI based.
NOTE 3:	The FollowOnFlag is set to true in the ASP reconfiguring C-RNTI.
5.	NR Target PSCell:			Activate security.
6.	NR Target PSCell:			Configure UL grant configuration ("OnSR", default grant).
NOTE 4:	Unless explicitly specified UL grant configuration keeps configured as per default at the NR source PSCell.
7.	NR PCell:					Send RRCReconfiguration.
8.	NR PCell:					Receive RRCReconfigurationComplete.
9.	NR Target PSCell:			Inform the SS about completion of the PSCell change (e.g. to trigger PDCP STATUS REPORT PDU).
10.	NR Source PSCell:			Release SRB3 (if necessary) and DRBs.
[bookmark: _Toc27473508][bookmark: _Toc29377779][bookmark: _Toc29378152][bookmark: _Toc36040485][bookmark: _Toc43923559][bookmark: _Toc51925527][bookmark: _Toc52278617]7.3.5.5.2 Sequence of NR-DC intra-cell PSCell change
For NR-DC NR intra-cell PSCell change dedicated timing information is used: the sequence starts at time T with sending of the RRCReconfiguration. T is set to 300 ms in advance of the PSCell change.
1.	NR PSCell before T:			Get PDCP count for DRBs and SRB3 (if applied).
2.	NR PCell at T:					Send RRCReconfiguration.
3.	NR PSCell at T:					Release SRB3 (if necessary) and DRBs.
4.	NR PSCell at T:					Configure RACH procedure either dedicated or C-RNTI based.
NOTE 1:	The FollowOnFlag is set to true in the ASP reconfiguring C-RNTI.
5.	NR PSCell at T + 5ms:		(Re-)configure SRB3 (if necessary) and DRBs.
6.	NR PSCell at T + 5ms:		Restore the PDCP counts
NOTE 2:	For AM DRBs the PDCP count is maintained. For SRB3 (if applied) and UM DRBs, the PDCP count is maintained or reset depending on the RRCReconfiguration message content.
7.	NR PSCell at T + 5ms:		Re-establish security.
8.	NR PCell:					Receive RRCReconfigurationComplete.
7.3.5.5.3	Sequence of NR-DC intra-PCell handover and intra-cell PSCell change
For NR-DC intra-NR intra PCell handover dedicated timing information is used: the sequence starts at time T with sending of the RRCReconfiguration. T is set to 300 ms in advance of the handover.
1.	PCell and PSCell before T:		Get PDCP count for AM DRBs and SRBs (if applied).
2.	PCell At T :						Send RRCReconfiguration.
3.	PCell and PSCell at T + 5ms:	Release SRBs and DRBs.
4.	PCell and PSCell at T + 5ms:	Configure RACH procedure either dedicated or C-RNTI based.
NOTE 1:	Since the RACH procedure may require a new C-RNTI to be used it cannot be configured before sending out the RRCReconfiguration.
NOTE 2:	The FollowOnFlag is set to true in the ASPs reconfiguring the RadioBearerList (step 3) and C-RNTI (step 4).
5.	PCell and PSCell at T + 10ms:	(Re-) configure SRBs and DRBs.
7.	PCell and PSCell at T + 10ms:	Set PDCP COUNT for AM DRBs and SRBs (if applied).
NOTE 3:	For AM DRBs the PDCP count is maintained while for UM DRBs the PDCP count is reset. For SRBs, the PDCP count is maintained or reset depending on the RRCReconfiguration message content.
8.	PCell and PSCell at T + 10ms:	Re-establish security, disable TA transmission.
9.	PCell (after step 8)				Receive RRCReconfigurationComplete.
10.	PCell (after step 9)				Re-configure RACH procedure as for initial access, enable TA transmissions.
NOTE 4:	The FollowOnFlag is set to true in the ASP reconfiguring RACH.
<End of modified section>
<Start of modified section>
7.3.6	Bearers
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If a UE is configured to establish more than one PDU session at switch on, the order in which they are requested by the UE cannot be guaranteed; and in fact may be different between successive instances of switching on in the same test case.  In order to align NR/5GC with EN-DC and E-UTRA/EPC, TTCN allocates:
-	drb-Identity 1 for the default DRB of the PDU session for IMS.
-	drb-Identity 2 onwards for other DRB(s).
7.3.7	Processing delay testing for RRC procedures
7.3.7.1	Introduction
Test cases testing RRC procedure delay (according to TS 38.331 [16] clause 12), when UE is PUCCH synchronized and can respond to UL grant, require special test method.
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.
Editor’s note: FFS discussion with prose author is ongoing.
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 FDD 
∆1 = 0 
The UL grant is repeated continuously in every slot
For FR1 TDD SCS=15kHz
∆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 FDD
∆2 =0
For FR1 TDD SCS=15kHz
∆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.
[image: ]
Figure 7.3.7.2-1: Delays in PUCCH synchronized state
<End of modified section>
<Start of modified section>
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[bookmark: _Toc51925578][bookmark: _Toc52278669][bookmark: _Toc58250784]11.3.1.1	Single NR carrier
This clause provides the guidelines for the NR/5GC test cases.
A test case using more than one radio frequency, i.e. using the radio frequencies NRf2 or NRf3 or NRf4 specified in TS 38.508-1 [5], shall not be executed on:
Band n51.
The list of test cases is given below:
6.1.1.1, 6.1.1.2, 6.1.1.3, 6.1.1.5, 6.1.1.6, 6.1.1.7, 6.1.1.8, 6.1.2.7, 6.1.2.11, 6.1.2.13, 6.1.2.14, 6.1.2.16, 6.1.2.18, 6.1.2.20, 6.1.2.21, 6.1.2.22, 6.3.1.1, 6.3.1.2,  6.3.1.3,  6.3.1.4, 6.3.1.5, 6.3.1.8,  6.3.1.9, 6.4.1.1, 6.4.1.2, 6.4.2.2, 
8.1.1.2.1, 8.1.1.3.1, 8.1.1.3.3, 8.1.3.1.3, 8.1.3.1.6, 8.1.3.1.9, 8.1.3.1.11, 8.1.3.1.12, 8.1.3.1.14A, 8.1.3.1.15A, 8.1.3.1.20, 8.1.3.21, 8.1.4.1.2,
9.1.4.1, 9.1.5.1.1, 9.1.5.1.2, 9.1.5.1.4, 9.1.5.1.8, 9.1.5.1.10, 9.1.5.1.12, 9.1.5.1.14,
11.3.6, 11.3.8, 11.3.9,
11.4.7.
A test case using more than two radio frequencies, i.e. using the radio frequencies NRf3 or NRf4 specified in TS 38.508-1 [5], shall not be executed on:
Band n30
The list of test cases is given below:
 6.1.1.1, 6.1.1.2, 6.1.1.3, 6.1.1.5, 6.1.1.6, 6.1.1.7, 6.1.1.8, 6.1.2.7, 6.1.2.11, 6.1.2.20, 6.3.1.1, 6.3.1.2, 6.3.1.3, 6.3.1.5, 6.3.1.8, 6.4.1.1, 6.4.1.2, 6.4.2.2, 
8.1.1.3.3, 
9.1.5.1.2, 9.1.5.1.8.
[bookmark: _Toc27473549][bookmark: _Toc29377820][bookmark: _Toc29378193][bookmark: _Toc36040527][bookmark: _Toc43923602][bookmark: _Toc51925580][bookmark: _Toc52278671][bookmark: _Toc58250786]11.3.2	NR/5GC Inter-RAT
[bookmark: _Toc27473550][bookmark: _Toc29377821][bookmark: _Toc29378194][bookmark: _Toc36040528][bookmark: _Toc43923603][bookmark: _Toc51925581][bookmark: _Toc52278672][bookmark: _Toc58250787]11.3.2.1	NR/E-UTRA Inter-RAT
This clause contains the guidelines for the NR/5GC and E-UTRA inter-RAT test cases executed on the different bands. According to TS 38.508-1 [5] clause 6.2.3.3, it is assumed that the NR and E-UTRA bands under test are not overlapping.
A test case using more than one radio frequency on E-UTRA, i.e. using the radio frequencies f2, f3 or f4 specified in TS 36.508 [10], shall not be executed on:
Band 13,
Band 18,
Band 31,
Band 72,
Band 73
The list of test cases is given below:
6.4.3.1,
8.1.1.3.4,
11.1.4.
[bookmark: _Toc27473551][bookmark: _Toc29377822][bookmark: _Toc29378195]A test case using more than one radio frequency on NR, i.e. using the radio frequencies NRf2 or NRf3 or NRf4 specified in TS 38.508-1 [5], shall not be executed on:
Band n51.
The list of test cases is given below:
6.2.1.1, 6.2.1.3.
A test case using more than two radio frequencies on NR, i.e. using the radio frequencies NRf3 or NRf4 specified in TS 38.508-1 [5], shall not be executed on:
Band n30.
The list of test cases is given below:
6.2.1.1.
<End of modified section>
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