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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
NE-DC	NR-E-UTRA Dual Connectivity
NR	NR Radio Access
NR-DC	NR-NR Dual Connectivity
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 next modified section>
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Figure 5.1.2.3.2-1: Test model for EN-DC MAC CA testing

The EN-DC MAC CA test model builds on top of the EN-DC MAC test model, with the differences specified hereafter.
On the SS NR side, in the SCG there is one PSCell and one SCell configured:
-	PSCell only: On DRBs the NR RLC is configured in transparent mode. Hence with this configuration PDUs out of SS RLC are same as the SDUs in it. There is no NR PDCP configured in the SS. The ports are directly above NR RLC. 
-	PSCell / SCell: Layer 1 is configured in the normal way. NR MAC is configured in a special mode, where it does not add any MAC headers in DL and /or not remove any MAC headers in UL directions respectively at DRB port. In this case, the TTCN shall provide the final MAC PDU, including padding. Except for this, the MAC layer shall perform all of its other functions. 
The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS reports PUCCH scheduling information reception in PSCell over system indication port, if configured. In a similar way the reception of PRACH preambles in PSCell / SCell is reported by SS over the same port, if configured.
The NR data routing between the RLC layer of PSCell and the lower layers of either PSCell or SCell shall be provided to/by SS in the common part of the data ASP using the MacBearerRouting field.
<End of modified section>
<Start of next modified section>
5.2.1.5	NR-NR dual connectivity
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Figure 5.2.1.5-1: Test model for NR/5GC NR-DC Layer3: MCG and SCG
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Figure 5.2.1.5-2: Test model for NR/5GC NR-DC Layer3 testing: MCG and split DRB
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Figure 5.2.1.5-3: Test model for NR/5GC NR-DC Layer3 testing: Split SRB(s), DRBs removed for clarity

The NR/5GC Layer3 NR-DC test model builds on top of the NR/5GC Layer3 test model, with the differences specified hereafter:
-	SRB1 and SRB2 are configured only in the PCell,
-	SRB3 can be configured in the PSCell,
-	The NR PDCP can be configured in split for one or more SRBs or DRBs. In this case NR PDCP is configured in one cell and a proxy PDCP will be configured in the other cell. The SS shall route data to/from either cell, via the routing information provided. 
5.2.1.5A	NR-E-UTRA dual connectivity
[image: ] 
Figure 5.2.1.5A-1: Test model for NR/5GC NE-DC Layer3: MCG and SCG
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Figure 5.2.1.5A-2: Test model for NR/5GC NE-DC Layer3 testing: MCG and split DRB, E-UTRA terminated
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Figure 5.2.1.5A-3: Test model for NR/5GC NE-DC Layer3 testing: MCG and split DRB, NR terminated
[image: ]
Figure 5.2.1.5A-4: Test model for NR/5GC NE-DC Layer3 testing: Split SRB(s), DRBs removed for clarity

The NR/5GC Layer3 NE-DC test model builds on top of the NR/5GC Layer3 test model, with the differences specified hereafter:
-	SRBs 0, 1 and 2 are configured only in NR.
-	On the SS side E-UTRA L1, MAC and RLC are configured in normal way and shall perform all their functions.
-	Only NR PDCP is configured in both NR and E-UTRA (E-UTRA PDCP is not used).  This can be configured in split for one or more SRBs or DRBs. In this case NR PDCP is configured in one cell and a proxy PDCP will be configured in the other cell. The SS shall route data to/from either cell, via the routing information provided. 
-	SDAP can be configured in both NR and E-UTRA.
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<Start of next modified section>
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Figure 5.2.2.2.2-1: Test model for NR/5GC NR-DC PDCP testing (split DRB)

The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer.
On UE side Ciphering is enabled as null algorithm and ROHC is not configured.
The SS configures in the First Cell, Layer 1, MAC and RLC in the normal operation. The NR PDCP is configured in a special mode, where SS does not add any PDCP headers in DL and/or not remove any PDCP headers in UL directions respectively at DRB port on the NR PTC. The TTCN maintains sequence numbers and state variables for the PDCP layer.
The SS configures in the Second Cell, Layer 1, MAC and RLC in the normal operation. The NR PDCP is configured as Proxy. DRB data will be sent between the NR PDCP Proxy and the NR PDCP.
Note that the First Cell refers to MCG PCell and the Second Cell to SCG PSCell, or vice versa.
The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS reports PUCCH scheduling information reception over system indication port, if configured.
5.2.2.2.3	NR-E-UTRA dual connectivity
[image: ]
Figure 5.2.2.2.3-1: Test model for NE-DC PDCP testing (split DRB)

The UE is configured in Test Loop Mode, to loop back the user domain data above NR PDCP layer. 
On UE side Ciphering is enabled as null algorithm and ROHC is not configured.
Test Loop Mode can be active on split DRB as shown in Figure 5.2.2.2.3-1.
On the SS NR, SRBs 0,1 and 2 are configured as per Layer3 test model. The Layer1, MAC and RLC of the MCG bearer are configured in normal operation. The PDCP is configured in a special mode, where SS does not add any PDCP headers in DL and/or not remove any PDCP headers in UL directions respectively at DRB port on the NR PTC. The TTCN maintains sequence numbers and state variables for the PDCP layer.
On the SS E-UTRA the Layer1, MAC and RLC of the SCG bearer are configured in normal operation. The PDCP layer of the SCG leg is configured as Proxy mode, TTCN shall configure E-UTRA for NE-DC PDCP testing only when a Test Loop Mode is active on a split DRB.
The SS shall route DL PDCP PDUs from TTCN to PCell and/or PSCell and SS shall indicate that the UL PDCP PDU is received from PCell or PSCell.
The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS reports PUCCH scheduling information reception over system indication port, if configured.
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Figure 5.2.2.4.2-1: Test model for NR/5GC MAC CA testing

The NR/5GC MAC CA test model builds on top of the NR/5GC MAC test model, with the differences specified hereafter.
On the SS NR side, there is one PSCell and one SCell configured:
-	PCell only: On DRBs the NR RLC is configured in transparent mode. Hence with this configuration PDUs out of SS RLC are same as the SDUs in it. There is no NR PDCP and SDAP configured in the SS. The ports are directly above NR RLC.
-	PCell / SCell: Layer 1 is configured in the normal way. NR MAC is configured in a special mode, where it does not add any MAC headers in DL and /or not remove any MAC headers in UL directions respectively at DRB port. In this case, the TTCN shall provide the final MAC PDU, including padding. Except for this, the MAC layer shall perform all of its other functions.
The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS reports PUCCH scheduling information reception in PCell over system indication port, if configured. In a similar way the reception of PRACH preambles in PCell / SCell is reported by SS over the same port, if configured.
The NR data routing between the RLC layer of PCell and the lower layers of either PCell or SCell shall be provided to/by SS in the common part of the data ASP using the MacBearerRouting field.
<End of modified section>
<Start of next modified section>
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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.
0.	Source Cell:	If the Source Cell is the same as the Target Cell:
	Release SRBs and DRBs.
	(Re-)configure SRBs.
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:
	Release SRBs and DRBs.
	(Re-)configure SRBs.Void
NOTE 2:	Void
4.	Target Cell:	Void
5.	Target Cell:	Activate Security.
6.	Target Cell:	Send RRCReestablishment.
7.	Target Cell:	Receive RRCReestablishmentComplete.
8.	Target Cell:	Reconfigure UL DCCH/DTCH DCI on USS.
8a. Target Cell	If the Source Cell is different from the Target Cell
		Configure UL grant “OnSR” and stop periodic TA.
		Else
		Stop periodic TA.
8ab	Target Cell	Reconfigure DRBs
9.	Target Cell:	Send RRCReconfiguration.
10.	Target Cell:	Receive RRCReconfigurationComplete.
11. Target Cell: 	Reconfigure DL DCCH/DTCH DCI on USS.
NOTE 3:	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 4:	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:
		Release security.
		Release  SRBs and DRBs.
		(Re-)configure SRBs.
		Stop periodic UL grant and periodic TA.
NOTE 5:	The FollowOnFlag is set to true in the ASP configuring the SRBs
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Table 9.2-1: E-UTRA and NR PIXIT
	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_ENDC_BandCombination
	ENDC_BandCombination_Type
	DC_1A_n28A
	
	EN-DC Band cCombination for EN-DC test case

	px_ENDC_CA_BandCombination
	ENDC_CA_BandCombination_Type
	DC_1A_n28A_n78A
	
	EN-DC CA Band Combination

	px_ENDC_SecondaryBandCombination
	ENDC_BandCombination_Type
	DC_1A_n77A
	
	Secondary EN-DC bBand cCombination for EN-DC test case

	px_IPv4_Address_Other
	charstring
	
	
	Other IPv4 Address
(see NOTE 4)

	px_IPv6_Address_Other
	charstring
	
	
	Other IPv6 Address
(see NOTE 4)

	px_IPv4_Address4_NW
	charstring
	
	
	IPv4 Gateway Address in PDN4

	px_IPv6_Address4_NW
	charstring
	
	
	IPv6 Gateway Address in PDN4

	px_IPv4_Address4_UE
	charstring
	
	
	IPv4 Address connected to PDN4

	px_IPv6_Address4_UE
	charstring
	
	
	IPv6 Address connected to PDN4

	px_IPv4_Address5_NW
	charstring
	
	
	IPv4 Gateway Address in PDN5

	px_IPv6_Address5_NW
	charstring
	
	
	IPv6 Gateway Address in PDN5

	px_IPv4_Address5_UE
	charstring
	
	
	IPv4 Address connected to PDN5

	px_IPv6_Address5_UE
	charstring
	
	
	IPv6 Address connected to PDN5

	px_IPv4_Address6_NW
	charstring
	
	
	IPv4 Gateway Address in PDN6

	px_IPv6_Address6_NW
	charstring
	
	
	IPv6 Gateway Address in PDN6

	px_IPv4_Address6_UE
	charstring
	
	
	IPv4 Address connected to PDN6

	px_IPv6_Address6_UE
	charstring
	
	
	IPv6 Address connected to PDN6

	px_NEDC_BandCombination
	NEDC_BandCombination_Type
	DC_n1A_28A
	
	NE-DC Band Combination

	px_NR_CA_BandCombination
	NR_CA_BandCombination_Type
	CA_n3A_n77A
	
	NR CA Band Combination

	px_NR_DC_BandCombination
	NR_DC_BandCombination_Type
	DC_n78A_n257A
	
	NR- DC Band Combination

	px_NR_DC_CA_BandCombination
	NR_DC_CA_BandCombination_Type
	DC_n78A_n257G
	
	NR- DC CA Band Combination

	px_NR_CipheringAlgorithm
	CipheringAlgorithm
	nea2
	
	Ciphering Algorithm (see Note 1)

	px_NR_IntegrityProtAlgorithm
	IntegrityProtAlgorithm
	nia2
	
	Integrity Algorithm (see Note 1)

	px_NR_OverlappingNotSupportedBand_MFBI
	integer
	1
	
	A not supported NR band that is overlapping with a supported band (px_NR_PrimaryBand). Applied to MFBI test case scenario.

	px_NR_PrimaryBand
	integer
	1
	
	NR primary band

	px_NR_SecondaryBand
	integer
	2
	
	NR secondary band. Applied to inter-band and SUL test cases.

	px_NR_SidelinkBand
	integer
	47
	
	NR sidelink band

	NOTE 1:	Unless specified otherwise in the test case prose, the null algorithm shall not be used for verification.
NOTE 2:	Void.
NOTE 3:	Void.
NOTE 4:	IP address used for specific IP-address-related test requirements. The only requirements applying to this IP address is that its value shall be different from the values of all other IP address PIXITs (see TS 36.523-3 [12] clause 9) and it shall not be used within more than one PDN (PDU session) within a test case. In the present version of this specification, it is only used within PDN1 NW.
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Clause 11 provides the guidelines on test executions.
The restriction on test case execution is due to the number of frequencies available for the specific band under test specified in TS 38.508-1[5] and the number of frequencies used by the test cases specified in TS 38.523-1[8].
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This clause provides the guidelines for the EN-DC test cases.
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 combination DC_1A_n51A 
Band combination DC_20A_n51A 
Band combination DC_28A_n51A 
Band combination DC_3A_n51A 
Band combination DC_41A_n41A
Band combination DC_42A_n51A 
Band combination DC_7A_n51A
The list of test cases is given below:
8.2.3.6.1a, 8.2.3.7.1a, 8.2.3.8.1a, 8.2.3.10.1, 8.2.3.11.1, 8.2.3.11.2
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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, 6.5.1.2, 6.5.2.4,
7.1.3.4.4
8.1.1.2.1, 8.1.1.3.1, 8.1.1.3.3, 8.1.1.3.7, 8.1.1.3.7b, 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, 8.1.4.3.4, 8.1.4.3.5, 8.1.6.1.2.2, 8.1.6.1.2.10, 8.1.6.1.3.2, 8.1.6.1.3.3, 8.1.6.1.3.7, 8.1.6.1.4.3, 8.1.6.1.4.7,
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,
11.3.5, 11.3.6, 11.3.8, 11.3.9,
11.4.7, 11.4.8.
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 n14,
Band n24,
Band n30,
Band n53.
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, 6.5.2.4,
8.1.1.3.3, 8.1.6.3.3,
9.1.5.1.2, 9.1.5.1.8.
[bookmark: _Toc51925579][bookmark: _Toc52278670][bookmark: _Toc58250785][bookmark: _Toc68072556][bookmark: _Toc75372685][bookmark: _Toc90561873][bookmark: _Toc90578754][bookmark: _Toc27473549][bookmark: _Toc29377820][bookmark: _Toc29378193][bookmark: _Toc36040527][bookmark: _Toc43923602]11.3.1.2	NR carrier aggregation
The restriction on NR CA test case execution as listed in this clause is due to the restriction of bandwidth of an NR CA configuration accommodating the necessary number of NR radio frequencies.
These test cases with switched allocation of PCell and SCell on SCell shall avoid to be executed on an NR CA configuration with a secondary band having no UL frequency:
CA_n28A_n75A,
CA_n29A_n66A,
CA_n29A_n70A,
CA_n75A_n78A, 
CA_n76A_n78A, 
CA_n8A_n75A 
The list of test cases is given below:
8.1.4.1.7.2
[bookmark: _Toc51925580][bookmark: _Toc52278671][bookmark: _Toc58250786][bookmark: _Toc68072557][bookmark: _Toc75372686][bookmark: _Toc90561874][bookmark: _Toc90578755]<End of modified section>
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