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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
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
EHC	Ethernet Header Compression
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
PCell	Primary Cell
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
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
TC	Test Case
UL	Uplink
UL-SCH	Uplink Shared Channel
UT	Upper Tester
VNG	Virtual Noise Generator
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Figure 5.1.1.1-1: Test model for EN-DC Layer3 testing (MCG and SCG)
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Figure 5.1.1.1-2: Test model for EN-DC Layer3 testing (MCG and split DRB)
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Figure 5.1.1.1-3: Test model for EN-DC Layer3 testing (Split SRB(s), DRBs removed for clarity)

The UE is configured in normal mode. On the UE side Ciphering and Integrity (PDCP and NAS) are enabled and ROHCheader compression is not configured. 
On the SS Side L1, MAC and RLC (EUTRA/NR) and PDCP (EUTRA/NR) are configured in normal way and shall perform all their functions. SRB0, 1 & 2 are configured only in EUTRA. For SRB0 the DL and UL port is above RLC. For SRB1 and SRB2 the port is above/below the EUTRA RRC and NAS emulator, which is implemented as a parallel test component. For DRB, the port is above PDCP. PDCP Ciphering/Integrity is enabled. NAS integrity/Ciphering is enabled.
NOTE:	PDCP (EUTRA/NR) is always configured in the EUTRA PTC for SRB1 & 2. 
The EUTRA RRC/NAS emulator for SRB1 and SRB2 shall provide the Ciphering and Integrity functionality for the EPS NAS messages. In UL direction, SS shall report RRC messages, still containing (where appropriate) the secure and encoded NAS message, to the RRC port. In DL, RRC and NAS messages with same timing information shall be embedded in one PDU after integrity and ciphering for NAS messages.
SRB3 is connected directly to the SRB port in the NR PTC/dummy NR RRC/NAS emulator.
The NR PDCP can be configured in either the EUTRA or NR PTC for one or more SRBs or DRBs. If NR PDCP is configured, the bearer can be split. In this case the PDCP will be fully configured on the cell upon which the bearer is terminated and the other PTC will be configured with a proxy PDCP. Data shall be sent/received only on the PTC upon which the bearer is terminated. The SS shall route data to/from either cell, via the routing information provided.
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Figure 5.1.1.2-1: Test model for EN-DC Layer3 CA testing

The EN-DC Layer3 CA test model builds on top of the EN-DC Layer3 test model, with the differences specified hereafter.
On the SS NR side, in the SCG there is one PSCell and one SCell configured:
-	PSCell: The associated SCell is linked to this PSCell,to enable the connection of the SCell MAC layer to the PSCell RLC/PDCP layers for DCCH/DTCH. 
-	SCell: Only PHY and MAC layers are configured, and MIB is broadcast. 
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.
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.
In a similar way the reception of PRACH preambles in PSCell / SCell is reported by SS over the same port, if configured.
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Figure 5.1.2.1.1-1: Test model for EN-DC PDCP testing (MCG and SCG)
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Figure 5.1.2.1.1-2: Test model for EN-DC PDCP testing (MCG and 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 ROHCheader compression is not configured.
Test Loop Mode can be active on SCG DRB as shown in Figure 5.1.2.1.1-1 or active split DRB as shown in Figure 5.1.2.1.1-2.
NOTE: Test loop Mode activation on MCG DRB with NR-PDCP is not considered in Figure 5.1.2.1.1-2.
On the SS NR, Layer 1, MAC and RLC are configured in the normal operation. The PDCP is configured in a special mode, where SS does not add any PCDP 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 side the EUTRA MCG layer 1, MAC, RLC and MCG DRB’s PDCP are configured in normal operation. They shall perform their functions. In case of split DRB, MCG leg’s PDCP layer is configured as Proxy mode, TTCN shall configure EUTRA for EN-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.
Duplication function:
-	UL SS shall include routing information for each UL PDCP PDU.
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 5.1.2.1.2-1: Test model for EN-DC with NR CA duplication PDCP testing (MCG and SCG)

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 ROHCheader compression is not configured. Test Loop Mode is activated on SCG DRB as shown in Figure 5.1.2.1.2-1.
On the SS side the EUTRA MCG layer 1, MAC, RLC and MCG DRB’s PDCP are configured in normal operation. They shall perform their functions.
On the NR side, the SS configures in the PSCell, 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.
[bookmark: _Hlk102643545]The SS configures DRB j and DRB j+1 on the PSCell, every DRB is connected to an RLC entity. The RLC entity configured on DRB j is linked to the MAC entity on the PSCell, the RLC entity configured on DRB j+1 is linked to the MAC entity on the SCell.
The SS configures SCell with Layer 1, MAC in normal operation. The MAC entity of the SCell is linked to the RLC entity on DRB j+1 of the PSCell.
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.
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 5.1.2.2-1: Test model for EN-DC RLC AM/UM testing

The PCell is an EUTRA Cell and PSCell is an NR cell on which testing happens. The UE is registered in EUTRA, using SRBs 0-2, and configured for EN-DC operation.
This model is suitable for testing both UM/AM mode of operation of DRBs on UE side.
The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer. On UE side Ciphering is enabled (since mandatory) but with dummynull ciphering algorithm, which is equivalent to not using ciphering. ROHCHeader compression is not configured on UE Sside.
On the SS Side, L1 and MAC are configured in the normal way. The RLC of the SCG DRBs is configured in transparent mode. Hence with this configuration PDUs out of SS RLC are same as the SDUs in it. There is no PDCP configured on SS NR PTC side. The ports are directly above RLC.
The PDUs, exchanged between TTCN and SS, shall be the final RLC PDUs consisting of RLC and PDCP headers. TTCN code shall take care in DL of building RLC headers and PDCP headers and in UL handle RLC and PDCP headers. TTCN code shall take care of maintaining sequence numbers and state variables for RLC and PDCP layers. If RLC on UE side is in AM mode, TTCN shall take care of generating polls in DL and responding with RLC control PDUs on reception of UL Poll.
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Figure 5.1.2.3.1-1: Test model for EN-DC MAC testing

The UE is configured in Test Loop Mode, to loop back the User Plane data above PDCP layer. On UE side Ciphering is enabled (since Mandatory) but with dummynull ciphering algorithm, which is equivalent to not using ciphering. ROHCHeader compression is not configured on UE Sside.
On the SS Side the EUTRA MCG is configured as per the EN-DC Layer 3 test model in normal operation. The EN-DC MAC test model expects no split bearers to be configured.
On the SS NR, 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 NR MAC layer shall perform all its other functions. SRB3 if present is configured as in Layer 3 test model in normal operation.
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 on SS Side. The ports are directly above NR RLC.
There are two different test modes in which NR MAC header addition/removal can be configured:
1.	DL/UL header-transparent mode: no header addition in DL and no header removal in UL.
2.	DL only header-transparent mode: no header addition in DL; UL NR MAC is configured in normal mode to remove MAC header and de-multiplex the MAC SDUs according to the logical channel Ids.
If SS NR MAC is configured in DL/UL header-transparent mode, the PDUs, exchanged at the DRB port between TTCN and SS, shall be the final MAC PDUs consisting of MAC, RLC and PDCP headers. TTCN code shall take care in DL of building MAC header, RLC headers and PDCP headers and in UL handle MAC, RLC and PDCP headers. TTCN code shall take care of maintaining sequence numbers and state variables for RLC and PDCP layers. During testing of multiple DRBs at the UE side, it shall still be possible to configure only one DRB on SS side with configuration in the figure 5.1.2.3-1. Other DRBs will not be configured, to facilitate routing of UL MAC PDUs. Multiplexing/de-multiplexing of PDUs meant/from different DRBs shall be performed in TTCN. Since the MAC layer does not evaluate the MAC headers in UL it cannot distinguish between SRB and DRB data in UL. There shall be no SRB3 traffic while MAC is configured in this test mode. The SS MAC shall take care of automatic repetitions/retransmission in UL and DL, based on normal MAC HARQ behaviour.
If SS NR MAC is configured in DL only header-transparent mode, the UL PDUs exchanged at the DRB port between TTCN and SS shall be final RLC PDUs consisting of RLC and PDCP headers. SS shall route these PDUs based on logical channel IDs. In DL, TTCN sends fully encoded MAC PDUs at the DRB port (consisting of MAC, RLC and PDCP headers). In this case TTCN needs to take care of maintaining sequence numbers and state variables for RLC and PDCP layers. Furthermore, in UL and DL the SS MAC layer shall be capable of dealing with SRB3 data (i.e. it shall handle DL RLC PDUs coming from SRB3 RLC layer or de-multiplex UL RLC PDUs to SRB3) as in normal mode. The SS MAC shall take care of automatic repetitions/retransmissions in UL and DL, based on normal MAC HARQ behaviour. TTCN shall ensure that no DL MAC SDUs in normal mode and DL MAC PDUs in test mode are mixed for the same TTI.
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. In a similar way the reception of PRACH preambles is reported by SS over the same port.
When SS is configured with pusch-AggregationFactor > 1 and SS NR MAC is configured in DL/UL header-transparent mode, SS shall handle UE automatic subsequent repetitions/retransmissions in UL on the same HARQ process according to TS 38.214[22] clause 6.1.2.1, and in addition SS shall transmit to TTCN every received UL HARQ transmission/retransmission within a bundle as separate MAC PDUs.
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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.
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Figure 5.2.1.1-1: Test model for NR/5GC Layer3 testing

The UE is configured in normal mode. On the UE side Ciphering and Integrity (PDCP and NAS) are enabled and ROHCheader compression is not configured. 
On the SS Side L1, MAC, RLC, PDCP and SDAP are configured in the normal way and shall perform all their functions. For SRB0 the DL and UL port is above RLC. For SRB1 and SRB2 the port is above/below the NR RRC and NAS emulator, which is implemented as a parallel test component. For DRB, the port is above SDAP. PDCP Ciphering/Integrity is enabled. NAS integrity/Ciphering is enabled.
The RRC/NAS emulator for SRB1 and SRB2 shall provide the Ciphering and Integrity functionality for the 5GC NAS messages. In UL, the SS shall report RRC messages, still containing (where appropriate) the secure and encoded NAS message, to the RRC port. In DL, RRC and NAS messages with same timing information shall be embedded in one PDU after integrity and ciphering of the NAS messages.
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Figure 5.2.1.2-1: Test model for NR/5GC Layer3 CA testing

The NR/5GC Layer3 CA test model builds on top of the NR/5GC Layer3 test model, with the differences specified hereafter.
In the SS side, there is one PCell and one SCell configured:
-	PCell: The associated SCell is linked to this PCell to enable the connection of the SCell MAC layer to the PCell RLC/PDCP layers for DCCH/DTCH. 
-	 SCell: PHY and MAC layers are configured in normal way. RLC layer is configured only for BCCH/PCCH/CCCH. 
The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. The SS reports PUCCH scheduling information reception in PCell over system indication 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.
In a similar way the reception of PRACH preambles in PCell / SCell is reported by SS over the same port, if configured.
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Figure 5.2.1.3.1-1: Test model for NR/E-UTRA Inter-RAT testing

This test model is only relevant for NR/5GC to/from E-UTRA/EPC inter-RAT and is not applicable to E-UTRA/5GC.  The model consists of a dual protocol stack: one for NR and one for E-UTRA. The TTCN implementation for NR and E-UTRA functionalities will be in separate Parallel Test Components. 
The SS NR part is the same as the model defined in subclause 5.2.1.1 for NR/5GC L3 testing.
The SS E-UTRA part is the same as the model defined in 36.523-3 [12] clause 4.2.2 for RRC testing.
The UE is configured in normal mode. Ciphering/Integrity (PDCP and NAS) are enabled and ROHCheader compression is not configured.
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Figure 5.2.1.3.2-1: Test model for NR/UTRAN Inter-RAT testing

The model consists of a dual protocol stack: one for NR and one for UTRAN. The TTCN implementation for NR and UTRAN functionalities will be in separate Parallel Test Components. 
The SS NR part is the same as the model defined in subclause 5.2.1.1 for NR/5GC L3 testing.
The SS UTRAN part consisting of PHY, MAC, RLC and PDCP (optionally, if PS user RB established only), are configured in normal mode. They shall perform all of their functions normally. Ciphering is enabled and shall be performed in RLC (AM/UM) and MAC (TM RLC). Integrity is enabled, and SS shall provide RRC emulator for integrity protection calculation and checking and 'Direct transfer' adaptation. Ports are above RLC (CS RAB and SRB0), PDCP (PS RAB) and RRC Emulator (SRB1 to SRB4).
The UE is configured in normal mode. Ciphering/Integrity (PDCP and NAS) are enabled.  Ciphering is enabled in UTRAN and ROHCheader compression is not configured.
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Figure 5.2.1.3.3-1: Test model for NR/WLAN Inter-RAT testing

The current test model is relevant for NR/5GC and is aimed to simulate solely the presence of the WLAN Access Point (AP) in the testing environment. It can be used by test cases where the UE is only required to measure the Beacon RSSI of the WLAN AP. No data transfer between the UE and the emulated WLAN AP is supported. The TTCN implementation for NR and WLAN functionalities is located in separate Parallel Test Components. 
The SS NR part is the same as the model defined in subclause 5.2.1.1 for NR/5GC L3 testing.
The SS WLAN part is the same as the model defined in TS 36.523-3 [12] clause 4.5 with the following restrictions:
-	WLAN AP shall be configured via SYS and SYS_IND ports. WLAN AP Address Information provided during the configuration should be treated as a bogus data needed for the configuration but not actually used.
-	SYS_EPDG and SYS_EPDG_IND ports of WLAN PTC should not be used for any configuration.
The UE is configured in normal mode. Ciphering/Integrity (PDCP and NAS) are enabled and ROHCheader compression is not configured.
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Figure 5.2.1.4-1: Test model for NR/5GC Layer3 supplementary uplink testing

The NR/5GC Layer3 supplementary uplink test model builds on top of the NR/5GC Layer3 test model, with the differences specified hereafter.
In the SS side:
-	The NR cell is configured with one uplink (NUL) carrier and one supplementary uplink (SUL) carrier. See NOTE 1.
-	The SUL routing information shall be provided by SS in the common part of the indication ASP when the data is received from the SUL carrier.
-	The SS shall monitor both NUL carrier and SUL carrier for PRACH reception. TTCN checks whether RA Msg1 and RA Msg3 are received from NUL or SUL carrier using the SUL routing information in the indication ASP.
-	The UL scheduling Grants are configured from TTCN over the system control port for PUSCH transmission on the NUL carrier or the SUL carrier.
NOTE 1:	While TS 38.508-1 [5] defines an SUL carrier as a pseudo-standalone NR Cell 33, in the present test model, the SUL carrier is an additional carrier to the NR Cell operating on the NUL carrier. So NR Cell of identity 33 is not used in TTCN.
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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.
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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 in NR.
-	Only SRB0 is configured in E-UTRA and is connected directly to the SRB port in the E-UTRA RRC/NAS emulator.
-	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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Figure 5.2.2.1-1: Test model for NR/5GC SDAP testing

The UE is configured in Test Loop Mode, to loop back the user domain data above SDAP layer. On UE side Ciphering is enabled with null algorithm and ROHCheader compression is not configured. 
On the SS, Layer 1, MAC, RLC and PDCP are configured in the normal operation. The SDAP is configured in a special mode, where SS does not add any SDAP header in DL and does not remove any SDAP header in UL at the DRB port on the NR PTC. The TTCN code will take care of the SDAP header handling and of the QoS flow to DRB mapping, i.e. the SS will route DL SDAP PDUs from TTCN to the corresponding DRB.
The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port.
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Figure 5.2.2.2.1-1: Test model for NR/5GC PDCP testing

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 ROHCheader compression is not configured.
On the SS NR, Layer 1, MAC and RLC is configured in the 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.
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 5.2.2.2.2-1: 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 ROHCheader compression 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.
[bookmark: _Toc100003848][bookmark: _Toc106705415]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 ROHCheader compression 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 5.2.2.2.4-1: Test model for NR CA PDCP testing

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 ROHCheader compression is not configured.
The SS configures in the PCell, 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 is configured with one or two SCell(s), the figure 5.2.2.2.4-1 shows 2 SCells.
The SS configures DRB j, DRB j+1 and DRB j+2 on the PCell, every DRB is connected to an RLC entity. The RLC entity configured on DRB j is linked to the MAC entity on the PCell, the RLC entity configured on DRB j+1 is linked to the MAC entity on the SCell 1 and the DRB j+2 is linked to the MAC entity on the SCell 2.
The SS configures SCell 1 with Layer 1, MAC in normal operation. The MAC entity of each SCell is linked to the RLC entity on DRB j+1 of the PCell.
The SS configures SCell 2 with Layer 1, MAC in normal operation. The MAC entity of each SCell is linked to the RLC entity on DRB j+2 of the PCell.
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.
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 5.2.2.2.5-1: Test model for NR/5GC NR-DC with NR CA duplication in PDCP testing

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 ROHCheader compression is not configured.
The SS configures in the PCell, Layer 1, MAC and RLC in the normal operation.
On the NR side, the SS configures in the PSCell, 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 DRB j and DRB j+1 on the PSCell, every DRB is connected to an RLC entity. The RLC entity configured on DRB j is linked to the MAC entity on the PSCell, the RLC entity configured on DRB j+1 is linked to the MAC entity on the SCell.
The SS configure SCell with Layer 1, MAC in normal operation. The MAC entity of the SCell is linked to the RLC entity on DRB j+1 of the PSCell.
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.
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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EHC testing uses the PDCP test model specified in subclause 5.2.2.2.1, with the following differences. 
EHC is configured in both directions (DRB created in pre-test conditions). 
TTCN implements and operates the EHC compressor and the EHC decompressor. The PDCP layer at the SS handles EHC compressed packets (i.e. EHC full header packets and EHC compressed header packets) to/from the TTCN. These PDUs are each associated with one PDCP SDU.
The UE is expected to be configured with an Ethernet MAC address.
5.2.2.3	RLC
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Figure 5.2.2.3-1: Test model for NR/5GC RLC testing

The UE is registered in NR, using SRBs 0-2, and configured for NR/5GC operation.
This model is suitable for testing both UM/AM mode of operation of DRBs on UE side.
The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer. On UE side Ciphering is enabled (since mandatory) but with dummynull ciphering algorithm, which is equivalent to not using ciphering. ROHCHeader compression is not configured on UE Sside.
On the SS Side, L1 and MAC are configured in the normal way. The RLC of the DRBs is configured in transparent mode. Hence with this configuration PDUs out of SS RLC are same as the SDUs in it. There is no PDCP configured on SS side. The ports are directly above RLC.
The PDUs, exchanged between TTCN and SS, shall be the final RLC PDUs consisting of RLC and PDCP headers. TTCN code shall take care in DL of building RLC headers and PDCP headers and in UL handle RLC and PDCP headers. TTCN code shall take care of maintaining sequence numbers and state variables for RLC and PDCP layers. If RLC on UE side is in AM mode, TTCN shall take care of generating polls in DL and responding with RLC control PDUs on reception of UL Poll.
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Figure 5.2.2.4.1-1: Test model for NR/5GC MAC testing

The UE is configured in Test Loop Mode A, to loop back the User Plane data above PDCP layer. On UE side Ciphering is enabled (since Mandatory) but with dummynull ciphering algorithm, which is equivalent to not using ciphering. ROHCHeader compression is not configured on UE Sside.
On the SS Side the NR MAC test model expects no split bearers to be configured.
On the SS NR, 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 NR MAC layer shall perform all its other functions. SRBs are configured as in Layer 3 test model in normal operation.
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 on SS Side. The ports are directly above NR RLC.
There are two different test modes in which NR MAC header addition/removal can be configured:
1.	DL/UL header-transparent mode: no header addition in DL and no header removal in UL.
2.	DL only header-transparent mode: no header addition in DL; UL NR MAC is configured in normal mode to remove MAC header and de-multiplex the MAC SDUs according to the logical channel Ids.
If SS NR MAC is configured in DL/UL header-transparent mode, the PDUs, exchanged at the DRB port between TTCN and SS, shall be the final MAC PDUs consisting of MAC, RLC and PDCP headers. TTCN code shall take care in DL of building MAC header, RLC headers and PDCP headers and in UL handle MAC, RLC and PDCP headers. TTCN code shall take care of maintaining sequence numbers and state variables for RLC and PDCP layers. During testing of multiple DRBs at the UE side, it shall still be possible to configure only one DRB on SS side with configuration in the figure 5.2.2.4.1-1. Other DRBs will not be configured, to facilitate routing of UL MAC PDUs. Multiplexing/de-multiplexing of PDUs meant/from different DRBs shall be performed in TTCN. Since the MAC layer does not evaluate the MAC headers in UL it cannot distinguish between SRB and DRB data in UL. There shall be no SRB traffic while MAC is configured in this test mode. The SS MAC shall take care of automatic repetitions/retransmission in UL and DL, based on normal MAC HARQ behaviour.
NOTE:	There is no need to handle SDAP headers in TTCN for UL/DL as UE Test loop Mode A is above PDCP.
If SS NR MAC is configured in DL only header-transparent mode, the UL PDUs exchanged at the DRB port between TTCN and SS shall be final RLC PDUs consisting of RLC and PDCP headers. SS shall route these PDUs based on logical channel IDs. In DL, TTCN sends fully encoded MAC PDUs at the DRB port (consisting of MAC, RLC and PDCP headers). In this case TTCN needs to take care of maintaining sequence numbers and state variables for RLC and PDCP layers. Furthermore, in UL and DL the SS MAC layer shall be capable of dealing with SRB data (i.e. it shall handle DL RLC PDUs coming from SRB RLC layers or de-multiplex UL RLC PDUs to SRB's) as in normal mode. The SS MAC shall take care of automatic repetitions/retransmissions in UL and DL, based on normal MAC HARQ behaviour. TTCN shall ensure that no DL MAC SDUs in normal mode and DL MAC PDUs in test mode are mixed for the same TTI.
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. In a similar way the reception of PRACH preambles is reported by SS over the same port.
When SS is configured with pusch-AggregationFactor > 1 and SS NR MAC is configured in DL/UL header-transparent mode, SS shall handle UE automatic subsequent repetitions/retransmissions in UL on the same HARQ process according to TS 38.214[22] clause 6.1.2.1, and in addition SS shall transmit to TTCN every received UL HARQ transmission/retransmission within a bundle as separate MAC PDUs.
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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 PCell 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.
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Figure 5.3.1-1: Test model for Layer 3 NR sidelink PC5 broadcast and groupcast in coverage
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Figure 5.3.1-2: Test model for Layer 3 NR sidelink PC5 unicast in coverage
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Figure 5.3.1-3: Test model for Layer 3 NR sidelink PC5 broadcast and groupcast out of coverage
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Figure 5.3.1-4: Test model for Layer 3 NR sidelink PC5 unicast out of coverage

The UE is configured in normal mode or in Test Loop Mode E. On the UE side on the Uu interface, ciphering and integrity (PDCP and NAS) are enabled and ROHCheader compression is not configured. On the UE side on NR-PC5 interface, the NULL integrity algorithm and NULL ciphering is applied and ROHCheader compression is not configured.
For testing NR sidelink, the system simulator (SS) can implement one or several simulated NR cells as specified in clause 5.1.1.1 and one or several simulated UEs, called hereafter NR-SS-UE. The NR-SS-UE is used to send/receive data with the UE under test over the PC5 interface. A GNSS Simulator is configured when GNSS synchronisation source or a geographical position is required in the test. The requirements for the GNSS simulator (also referred as positioning simulator) are specified in TS 37.571-4 [28]. When UE is in coverage of an NR cell, this is depicted in the NR sidelink test model of Figure 5.3.1-1 for PC5 broadcast and groupcast and Figure 5.3.1-2 for PC5 unicast. When UE is out of coverage of an NR cell, this is depicted in the NR sidelink test model of Figure 5.3.1-3 for PC5 broadcast and groupcast and Figure 5.3.1-4 for PC5 unicast.
The NR-SS-UE is controlled by TTCN in the NR Sidelink PTC and is configured for NR sidelink by TTCN over sidelink system control NR_SL_SYS port. The NR-SS-UE can be configured in coverage of an NR cell, out of coverage, UTC synchronised or synchronised on the UE under test. The NR-SS-UE can also be configured for transmission/reception of an SLSS/PSBCH. The NULL ciphering and integrity algorithms are applied. L1, MAC, RLC, PDCP and SDAP are configured in normal way; they shall perform all of their functions. The NR_SL_DATA port for transmission and reception of STCH data is above SDAP. The STCH data is considered as raw data.
Editor’s note: MAC, RLC, PDCP and SDAP transparent modes are FFS
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In general test cases for layer 3 and above do not need test case specific grants but use default grants as listed in table 7.1.2.3.3-1.
Table 7.1.2.3.3-1: Default grants
	Purpose
	Grant size (NOTE 1) or 
{LRBs IMCS} pair
	Comment

	Scheduling of Random Access Msg3, initial access
	256 bits (NOTE 2)
	grant provided by Random Access Response (Msg2)

	Scheduling of Random Access Msg3, handover or, EN-DC or RRC Re-establishment complete
	48 bits (NOTE 2, 3)
	grant provided by Random Access Response (Msg2)

	Random Access Msg4 for C-RNTI based CBRA for synchronisation (e.g. EN-DC)
	LRBs = 1, IMCS = 0
	minimum grant (24 or 32 bits)

	Random Access Msg4 for C-RNTI based CBRA for handover or RRC Re-establishment complete
	144 bits (NOTE 4)
	initial UL grant after handover

	Default USS grant
	LRBs = 24, IMCS = 9
(NOTE 5)
	default grant: e.g. for test cases with main focus on control plane signalling

	NOTE 1:	In general for a given grant size TTCN uses the {LRBs IMCS} pair according to annex B.2.
NOTE 2:	According to TS 38.213 [21] subclause 8.3, the RAR UL grant is always interpreted according to DCI format 0_0, so contents of Table 7.1.2.3.2.2-1 apply.
NOTE 3:	Minimum grant which can be assigned by the Random Access Response: The grant is sufficient to convey C-RNTI (3 bytes) and short BSR (2 bytes) or long BSR (minimum of 3 bytes). Even with short BSR there is not enough space to convey any segment of the RRCReconfigurationComplete or RRCReestablishmentComplete (at least 6 bytes: 2 bytes MAC header + 3 bytes RLC header + 1 byte payload).
NOTE 4:	Initial grant of RA procedure big enough to completely convey the RRCReconfigurationComplete (10 bits) or RRCReestablishmentComplete (<10 bits). This requires a minimum of 13 bytes (2 bytes MAC header + 3 bytes RLC header + 6 bytes PDCP header + 2 bytes payload). Additionally an optional PHR MAC element (3 bytes) needs to be considered since the PHR has higher priority than the MAC SDU. Any further user data would require a minimum of 6 additional bytes (2 bytes MAC header + 3 bytes RLC header + 1 byte payload, it is assumed that if UE has any data to transmit that will be on AM DRB).
NOTE 5:	Applicable only when MCS index table 5.1.3.1-1 or 6.1.4.1-1 is configured to be used for UL grants
(e.g. in case of mcs-Table = qam256, a different IMCS value needs to be defined)
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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 with a list of two  RACH procedures:
RACH procedure contention-based with UE Contention Resolution Identity MAC CE and with a new C-RNTI,
RACH procedure with contention-based with C-RNTI based contention resolution.
NOTE 1:	The FollowOnFlag is set to true in the ASP reconfiguring C-RNTI.
2.	Target Cell:	Receive RRCReestablismentRequest.
3.	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.
8b	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 start periodic TA.
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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7.3.7	Processing delay testing for RRC procedures
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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.
[bookmark: _Toc68072524][bookmark: _Toc75372653][bookmark: _Toc90561831][bookmark: _Toc90578712][bookmark: _Toc100003950][bookmark: _Toc106705521]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 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
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 FDD SCS=15kHz
∆TDelaymax  = 13 
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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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 Combination

	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 Band Combination

	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_n28A_3A
	
	NE-DC Band Combination

	px_NEDC_SecondaryBandCombination
	NEDC_BandCombination_Type
	DC_n28A_39A
	
	Secondary NE-DC Band Combination

	px_NR_CA_BandCombination
	NR_CA_BandCombination_Type
	CA_n3A_n77A
	
	NR CA Band Combination with 2CC

	px_NR_CA_3CC_BandCombination
	FFSNR_CA_3CC_BandCombination_Type
	CA_n257H
	
	NR CA Band Combination with 3CC

	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

	px_NR_RATComb_Tested
	NR_RATComb_Tested_Type
	NR_UTRA
	NR_UTRA, NR_GERAN
	This parameter represents the network RAT capability / preference and indicates which, if
any is supported, RAT combination is to be tested.

	px_NR_V2X_ConcurrentOperationBandCombination
	NR_V2X_ConcurrentOperationBandCombination_Type
	V2X_n71_n47
	
	V2X operating bands for con-current operation

	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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11	Guidelines on test execution
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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
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[bookmark: _Toc51925578][bookmark: _Toc52278669][bookmark: _Toc58250784][bookmark: _Toc68072555][bookmark: _Toc75372684][bookmark: _Toc90561872][bookmark: _Toc90578753][bookmark: _Toc100004005][bookmark: _Toc106705576]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, 6.3.1.10, 6.4.1.1, 6.4.1.2, 6.4.2.2, 6.5.1.2, 6.5.2.4, 6.5.2.6,
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, 8.1.4.1.10, 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, 9.1.9.3,
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, 6.5.2.6,
8.1.1.3.3, 8.1.6.1.3.3,
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: _Toc100004006][bookmark: _Toc106705577][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 inter-band combinationconfiguration with a secondary bandfrequency for the SCell having no UL frequency:
CA_n28A_n75A,
CA_n29A_n66A,
CA_n29A_n70A,
CA_n29A_n71A,
CA_n75A_n78A,
CA_n76A_n78A,
CA_n8A_n75A
The list of test cases is given below:
8.1.4.1.7.2, 8.1.4.1.9.2.
These test cases with switched allocation of PCell and SCell shall avoid to be executed on an NR CA intra-band contiguous combination with a frequency for the SCell having no UL:
CA_n66B
The list of test cases is given below:
8.1.4.1.7.1, 8.1.4.1.9.1
[bookmark: _Toc51925580][bookmark: _Toc52278671][bookmark: _Toc58250786][bookmark: _Toc68072557][bookmark: _Toc75372686][bookmark: _Toc90561874][bookmark: _Toc90578755][bookmark: _Toc100004007][bookmark: _Toc106705578]11.3.2	NR/5GC Inter-RAT
[bookmark: _Toc27473550][bookmark: _Toc29377821][bookmark: _Toc29378194][bookmark: _Toc36040528][bookmark: _Toc43923603][bookmark: _Toc51925581][bookmark: _Toc52278672][bookmark: _Toc58250787][bookmark: _Toc68072558][bookmark: _Toc75372687][bookmark: _Toc90561875][bookmark: _Toc90578756][bookmark: _Toc100004008][bookmark: _Toc106705579]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, 11.1.5.
[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, 6.2.1.2, 6.2.1.3, 6.2.1.4,
8.1.1.3.7a.
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 n14,
Band n24,
Band n30,
Band n53
The list of test cases is given below:
6.2.1.1.
[bookmark: _Toc75372688][bookmark: _Toc90561876][bookmark: _Toc90578757][bookmark: _Toc100004009][bookmark: _Toc106705580][bookmark: _Toc36040529][bookmark: _Toc43923604][bookmark: _Toc51925582][bookmark: _Toc52278673][bookmark: _Toc58250788][bookmark: _Toc68072559]11.3.2.2	NR/EN-DC Inter-RAT
This clause contains the guidelines for the NR/5GC and EN-DC inter-RAT 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:
8.1.4.2.1.2
[bookmark: _Toc75372689][bookmark: _Toc90561877][bookmark: _Toc90578758][bookmark: _Toc100004010][bookmark: _Toc106705581]11.3.3	NR MFBI
The following NR MFBI test case shall be executed using the combinations specified in Table 11.3.3-1 for px_NR_OverlappingNotSupportedBand_MFBI and px_NR_PrimaryBand:
6.1.2.23.
Table 11.3.3-1: NR MFBI bands combinations
	px_NR_OverlappingNotSupportedBand_MFBI
	px_NR_PrimaryBand (Note)

	n2
	n25

	n25
	n2

	n38
	n41

	n41
	n38

	n77
	n78

	n78
	n77

	n257
	n258, n261

	n258
	n257

	n261
	n257

	Note:	The UE supports one or more of the listed MFBI bands and does not support at least one overlapping band. If the UE supports all overlapping bands, these test cases are not applicable.


[bookmark: _Toc27473552][bookmark: _Toc29377823][bookmark: _Toc29378196][bookmark: _Toc36040530][bookmark: _Toc43923605][bookmark: _Toc51925583][bookmark: _Toc52278674][bookmark: _Toc58250789][bookmark: _Toc68072560][bookmark: _Toc75372690][bookmark: _Toc90561878][bookmark: _Toc90578759][bookmark: _Toc100004011][bookmark: _Toc106705582]
<END OF MODIFIED SECTION>
<START OF NEXT MODIFIED SECTION>
[bookmark: _Toc27473557][bookmark: _Toc29377828][bookmark: _Toc29378201][bookmark: _Toc36040535][bookmark: _Toc43923610][bookmark: _Toc51925588][bookmark: _Toc52278679][bookmark: _Toc58250794][bookmark: _Toc68072565][bookmark: _Toc75372695][bookmark: _Toc90561883][bookmark: _Toc90578764][bookmark: _Toc100004016][bookmark: _Toc106705587]Annex B: NR TBS tables
[bookmark: _Toc27473558][bookmark: _Toc29377829][bookmark: _Toc29378202][bookmark: _Toc36040536][bookmark: _Toc43923611][bookmark: _Toc51925589][bookmark: _Toc52278680][bookmark: _Toc58250795][bookmark: _Toc68072566][bookmark: _Toc75372696][bookmark: _Toc90561884][bookmark: _Toc90578765][bookmark: _Toc100004017][bookmark: _Toc106705588]B.1	Downlink TBS (normative)
B.1.0	Introduction
The tables in this clause are depending on parameters provided by RRC signalling as described in subclause 7.1.2.2.4.1. LRBs is limited according to the DL scheduling scheme in subclause 7.1.2.2.3.
[bookmark: _Toc27473559][bookmark: _Toc29377830][bookmark: _Toc29378203][bookmark: _Toc36040537][bookmark: _Toc43923612][bookmark: _Toc51925590][bookmark: _Toc52278681][bookmark: _Toc58250796][bookmark: _Toc68072567][bookmark: _Toc75372697][bookmark: _Toc90561885][bookmark: _Toc90578766][bookmark: _Toc100004018][bookmark: _Toc106705589]<END OF MODIFIED SECTION>
<START OF NEXT MODIFIED SECTION>
[bookmark: _Toc27473565][bookmark: _Toc29377836][bookmark: _Toc29378209][bookmark: _Toc36040543][bookmark: _Toc43923618][bookmark: _Toc51925596][bookmark: _Toc52278687][bookmark: _Toc58250802][bookmark: _Toc68072573][bookmark: _Toc75372703][bookmark: _Toc90561891][bookmark: _Toc90578772][bookmark: _Toc100004024][bookmark: _Toc106705595]B.2	Uplink TBS (informative)
B.2.0	Introduction
The tables in this clause are depending on parameters provided by RRC signalling as described in subclause 7.1.2.3.2. LRBs is limited to the minimum value of NBWP=24 in accordance to Table 5.3.2-1 of TS 38.101-1/2 [5, 6]. 
For selection of the LRBs / IMCS pair for a particular TBS, the same criteria are applied, as specified for the DL in subclause 7.1.2.2.4.2 paragraph ‘LRBs / IMCS pair determination’.
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