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5
Test models

5.1
EN-DC

5.1.1
Layer 3
5.1.1.1
Single NR carrier
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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 ROHC 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.
5.1.1.2
NR carrier aggregation
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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. In a similar way the reception of PRACH preambles in PSCell / SCell is reported by SS over the same port, if configured.
5.1.2
Layer 2

5.1.2.1
PDCP
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Figure 5.1.2.1-1: Test model for EN-DC PDCP testing (MCG and SCG)
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Figure 5.1.2.1-2: 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 ROHC is not configured.

Test Loop Mode can be active on SCG DRB as shown in Figure 5.1.2.1-1 or active split DRB as shown in Figure 5.1.2.1-2.

NOTE: Test loop Mode activation on  MCG DRB with NR-PDCP is not considered in Figure 5.1.2.1-2.

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 is configured in normal operation. They shall perform their functions. In case of split DRB, 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:

-
DL is FFS.

-
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.

5.1.2.2
RLC
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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 dummy ciphering algorithm, which is equivalent to not using ciphering. ROHC is not configured on UE Side.

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.

5.1.2.3
MAC
5.1.2.3.1
Single NR carrier
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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 dummy ciphering algorithm, which is equivalent to not using ciphering. ROHC is not configured on UE Side.

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.
5.1.2.3.2
NR carrier aggregation

[image: image9.emf]PSCell(SCG)

NR PTC EUTRA PTC

TTCN CODE

SRB0/1/2

Control

DRB

UE Operation in Test Loop Mode

NR MAC

NR PHY

PCell(MCG)

DRB

NR RLC TM

Control

SRB3

DTCH

EUTRA MCG (no 

Split Bearer) same 

as Layer 3 Test 

Model

NR PHY

NR MAC

SCell(SCG)


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.
5.2
NR/5GC

5.2.1
Layer 3
5.2.1.1
Single NR carrier
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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 ROHC 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.

5.2.1.2
NR carrier aggregation
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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. In a similar way the reception of PRACH preambles in PCell / SCell is reported by SS over the same port, if configured.

5.2.1.3
NR/E-UTRA Inter-RAT
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Figure 5.2.1.3-1: 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 ROHC is not configured.
5.2.1.4
NR supplementary uplink
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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.
5.2.1.5
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. 

5.2.2
Layer 2

5.2.2.1
SDAP
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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 ROHC 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.

5.2.2.2
PDCP
5.2.2.2.1 
Single NR carrier
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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 ROHC 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.

5.2.2.2.2 
NR dual connectivity
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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 viceversa.  

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.

5.2.2.3
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 dummy ciphering algorithm, which is equivalent to not using ciphering. ROHC is not configured on UE Side.

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.

5.2.2.4
MAC
5.2.2.4.1
Single NR carrier
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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 dummy ciphering algorithm, which is equivalent to not using ciphering. ROHC is not configured on UE Side.

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.
5.2.2.4.2
NR carrier aggregation
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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.
<SECTIONS SKIPPED>

7.1.5
Timing aspects

7.1.5.1
SS time

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 DL timing 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 of each NR cell is configured as an offset (timing advance) to its DL timing. 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).
<SECTIONS SKIPPED>

7.2.6.3
UL grants used in RA procedure during EN-DC NR PSCell change

An UL grant is assigned to the UE by the RAR and in case of CBRA with C-RNTI based contention resolution, another UL grant, as initial grant, is assigned for contention resolution. The default Random Access procedure specified in clause 7.2.5 is applied.

7.2.6.4
Sequence of EN-DC NR CA inter-cell PSCell change

This procedure is applicable when there are more than one CC in NR before and after the PSCell change.

In general, the NR CA inter-cell PSCell change is done without activation time, i.e. the timing information for configuration of the SS and sending of the RRCConnectionReconfiguration 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 PSCell 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 RRCConnectionReconfiguration 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.

5.
NR Target PSCell:

Activate security.

6.
NR Target PSCell:

Configure UL grant configuration ("OnSR", default grant).

NOTE 3:
Unless explicitly specified UL grant configuration keeps configured as per default at the NR source PSCell.

7.
NR Target PSCell:

Configure Target PSCell as PSCell.

8. 
NR Target SCell:


Configure Target SCell as SCell with new PSCell association.

9.
 E-UTRA Cell:



Send RRCConnectionReconfiguration.

10.
 E-UTRA Cell:



Receive RRCConnectionReconfigurationComplete.

11.
 NR Target PSCell:

Inform the SS about completion of the PSCell change (e.g. to trigger PDCP STATUS REPORT PDU).

12. NR Source PSCell:

If source PSCell is not the same as target SCell, Release SRB3 (if necessary) and DRBs, reconfigure the cell as a normal cell.

13. NR Source SCell:

If source SCell is not the same as target SCell or target PSCell, reconfigure the cell as a normal cell.

<SECTIONS SKIPPED>

7.3.5.3.3
UL grants used in RA procedure during handover

An UL grant is assigned to the UE by the RAR and in case of CBRA with C-RNTI based contention resolution another UL grant, as initial grant, is assigned for contention resolution.

When UL data is pending, the UE will try to put as much data into given grants as possible, i.e. it will segment the user data and send it e.g. with the initial grant if possible. To avoid this segmentation of user data, the grant assigned by RAR and the initial grant during handover are set according to Table 7.1.2.3.3-1.

7.3.5.3.4
Sequence of intra-NR inter-cell CA handover

This procedure is applicable when there are more than one CC before and after the handover.

The intra-NR inter-cell CA handover is done with activation time, i.e. the timing information for configuration of the SS and sending of the RRCReconfiguration is explicit. Time ‘T’ is set to 700 ms in advance of the handover, time T1 = T + 10 ms and time T2 = T +20 ms.

At Time T, steps 1-3:

1. Source PCell: Stop periodic TA.

NOTE 1:
Unless explicitly specified UL grant configuration keeps configured as per default at the source cell.

2.
Target PCell: Configure target PCell for no RACH response transmission.

3.
Source PCell: Schedule the transmission of RRCReconfiguration message to UE requesting Handover to target PCell and SCell.

At time T1, steps 4-6:

4.
Target PCell: If target PCell is same as source SCell, configure SS for target PCell to be converted from a SCell to PCell.

5.
Target PCell: Configuration of DRBs

6.
Transfer of the PDCP Count for AM DRBs and SRBs (if applied) from source to target PCell:

a)
Source PCell: Get PDCP COUNT.

b)
Target PCell: Set PDCP COUNT.

NOTE 2:
No further sending/receiving of DRB data before the HO is done.

NOTE 3:
For AM DRBs the PDCP count is maintained, for UM DRBs the PDCP count is reset. For SRBs, the PDCP count is maintained or reset depending on the RRCReconfiguration message content.

At time T2, steps 7-12:

7.
Target PCell:
Inform the SS about the HO and about the source PCell id.

8.
Target PCell:
Configure RACH procedure either dedicated or C-RNTI based.

9.
Target PCell:
Activate security.

10.
Target PCell:
Configure UL grant configuration ("OnSR", periodic TA is not started).

11. Target PCell:
Configure Target PCell as PCell.

12.
Target SCell:
Configure Target SCell as SCell with new PCell association.

After time T2 (without activation time):

13.
Target PCell:
Receive RRCReconfigurationComplete.

14.
Target PCell:
Start periodic TA.

15.
Target PCell:
Inform the SS about completion of the HO (e.g. to trigger PDCP STATUS REPORT PDU).

16.
Target PCell:
Re-configure RACH procedure as for initial access.

17.
Source PCell:
If source PCell is not target SCell:

17.1
Reset SRBs and release DRBs.

17.2
Configure from PCell to normal cell.

18.
Source SCell: If source SCell is neither target PCell nor SCell:

18.1
Configure from SCell to normal cell.

<SECTIONS SKIPPED>

9.2
E-UTRA and NR PIXIT

Table 9.2-1: EUTRA and NR PIXIT

	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_ENDC_BandCombination
	ENDC_BandCombination_Type
	DC_1A_n28A
	
	Band combination 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 band combination for EN-DC test case

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	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_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.

	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.


<SECTIONS SKIPPED>

10
Postambles

10.1
Introduction

The purpose of the present clause 10 is to specify the postambles used to bring the UE to a well-defined state regardless of the UE state at the termination of main test body or of the SS conditions and values of the system information inherited from the test.

10.2
On E-UTRA/EPC

10.2.1
UE postamble states and procedures

In order to bring the UE to switched/powered off state there are some procedures that need to be executed. The identified procedures are shown in figure 10.2.1-1.
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Figure 10.2.1-1: UE postamble states and procedures for E-UTRA/EPC
10.2.2
Switch/Power off procedure in State E1

Table 10.2.2-1: Switch/Power off procedure

	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1-2a3Aa5
	Same as TS 36.523-3 [12] table 10.3.2.1-1, steps 1-2a3Aa5.
	-
	-

	-
	EXCEPTION: Step 2a3Aa5Aa1 describes behaviour depending UE implementation; the "lower case letter" identifies a step sequence that take place if the UE performs a specific action.
	-
	-

	2a3Aa5Aa1
	IF the UE is connected to one or more additional PDNs, then the procedure specified in table 10.2.2-2 may take place.
	-
	-

	2a3Aa6 - 2a4
	Same as TS 36.523-3 [12] table 10.3.2.1-1, steps 2a3Aa6 - 2a4.
	-
	-


Table 10.2.2-2: PDN disconnect procedure
	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	The UE transmits a PDN DISCONNECT REQUEST
	-->
	RRC: ULInformationTransfer
PDN DISCONNECT REQUEST

	2
	The SS transmits an RRCConnectionReconfiguration message to deactivate an EPS bearer.
	<--
	RRC: RRCConnectionReconfiguration
NAS: DEACTIVATE EPS BEARER CONTEXT REQUEST

	-
	EXCEPTION: The events in steps 3 and 4 may occur in any order
	-
	-

	3
	The UE transmits an RRCConnectionReconfigurationComplete message to confirm the deactivation of EPS bearer.
	-->
	RRC: RRCConnectionReconfigurationComplete

	4
	The UE transmits an ULInformationTransfer message to accept deactivation of the EPS bearer.
	-->
	RRC: ULInformationTransfer
NAS: DEACTIVATE EPS BEARER CONTEXT ACCEPT


10.2.3
Switch/Power off procedure in States E2 and E3

10.2.3.1
Procedure for E2 and E3

Table 10.2.3.1-1: Switch/Power off procedure

	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1-2a1Aa2
	Same as TS 36.523-3 [12] table 10.3.3.1-1, steps 1-2a1Aa2.
	-
	-

	-
	EXCEPTION: Step 2a1Aa3a1 describes behaviour depending UE implementation; the "lower case letter" identifies a step sequence that take place if the UE performs a specific action.
	-
	-

	2a1Aa3a1
	IF the UE is connected to one or more additional PDNs, then the procedure specified in table 10.2.2-2 may take place.
	-
	-

	2a1-2a2
	Same as TS 36.523-3 [12] table 10.3.3.1-1, steps 2a1-2a2.
	-
	-


10.2.3.2
Procedure for E2_T3440

Table 10.2.3.2-1: RRC release and switch/power off procedure

	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1-4a3Aa5
	Same as TS 36.523-3 [12] table 10.3.3.2-1, steps 1-4a3Aa5.
	-
	-

	-
	EXCEPTION: Step 4a3Aa5Aa1 describes behaviour depending UE implementation; the "lower case letter" identifies a step sequence that take place if the UE performs a specific action.
	-
	-

	4a3Aa5Aa1
	IF the UE is connected to one or more additional PDNs, then the procedure specified in table 10.2.2-2 may take place.
	-
	-

	4a3Aa6 - 4a4
	Same as TS 36.523-3 [12] table 10.3.3.2-1, steps 4a3Aa6 – 4a4.
	-
	-


10.2.4
Switch/Power off procedure in State E4
The procedure specified in TS 36.523-3 [12] subclause 10.3.4 applies.
10.2.5
Automatic selection mode procedure in State E5 (current cell, neighbour cell)

The procedure specified in TS 36.523-3 [12] subclause 10.3.5 applies.
10.3
On NR/5GC

10.3.1
UE postamble states and procedures

<SECTIONS SKIPPED>

11
Guidelines on test execution

11.1
Introduction

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].

11.2
EN-DC

11.2.1
Single NR carrier

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

11.3
NR/5GC

11.3.1
NR/5GC single RAT

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.

A test case using more than three radio frequencies, i.e. using the radio frequency NRf4 specified in TS 38.508-1 [5], shall not be executed on:

Band n12,

Band n34,

Band n41,

Band n70.

The list of test cases is given below:

6.1.1.1, 6.1.1.2, 6.1.1.5, 6.1.1.7.

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_n75A_n78A, 

CA_n76A_n78A, 

CA_n8A_n75A 

The list of test cases is given below:

8.1.4.1.7.2
11.3.2
NR/5GC Inter-RAT

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.

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
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.


