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The architecture specified in TS 36.523-3 [12] subclause 4.1.1 applies to the present document.
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The architecture specified in TS 36.523-3 [12] subclause 4.1.2 applies to the present document, with NR RAT as another separate TTCN-3 parallel component.
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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 header compression is not configured. 
On the SS Sside L1, MAC and RLC (E-UTRA/NR) and PDCP (E-UTRA/NR) are configured in normal way and shall perform all their functions. SRB0, 1 & 2 are configured only in E-UTRA. For SRB0 the DL and UL port is above RLC. For SRB1 and SRB2 the port is above/below the E-UTRA 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 (E-UTRA/NR) is always configured in the EUTRA PTC for SRB1 & 2. 
The E-UTRA 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 header 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 E-UTRA 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 E-UTRA 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 header 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 E-UTRA 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 E-UTRA Cell and PSCell is an NR cell on which testing happens. The UE is registered in E-UTRA, 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 null ciphering algorithm, which is equivalent to not using ciphering. Header compression is not configured on UE side.
On the SS Sside, 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 null ciphering algorithm, which is equivalent to not using ciphering. Header compression is not configured on UE side.
On the SS Sside the E-UTRA 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 Sside. 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 either with pusch-AggregationFactor > 1 or with pusch-RepTypeIndicatorDCI-0-1-r16 set to pusch-RepTypeB 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 header compression is not configured. 
On the SS Sside 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 TS 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 header 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 header 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 header compression is not configured.
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Figure 5.2.1.3.4-1: Test model for NR/GERAN Inter-RAT testing

The model consists of dual protocol stack one for NR and one for GERAN. The TTCN implementation for NR and GERAN functionalities will be in separate Parallel Test Components. 
This model may also be used in conjunction with the NR/UTRAN test model, defined in subclause 5.2.1.3.2, in order to provide all 3 RATs: NR, UTRAN and GERAN. The TTCN implementation for NR, UTRAN and GERAN 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 GERAN model for GPRS consists of L1, MAC/ RLC and LLC, configured in normal mode. SNDCP may also be configured. If SNDCP is configured, this shall reference the LL Entity by the LLMEId. They shall perform all of their functions normally. Ciphering is enabled and shall be performed in LLC. XIDs shall be sent/received by the TTCN and the TTCN will then send the XID information to the SS using the G_CLLC_XID_Config_REQ ASP. Ports are above RLC (GRR messages), LLC (NAS and Data) and SNDCP (User Data).
The SS GERAN model for GSM consists of L1, L2 (MAC/ RLC), configured in normal mode. They shall perform all of their functions normally. Ciphering is enabled and shall be performed in L1. Ports are above L2.
The UE is configured in normal mode. Ciphering/Integrity (PDCP and NAS) are enabled and header compression is not configured in NR. Ciphering is enabled in GERAN.
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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
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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 header 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 header 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 header 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.
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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 header 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 header 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 header 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.
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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 null ciphering algorithm, which is equivalent to not using ciphering. Header compression is not configured on UE side.
On the SS Sside, 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 null ciphering algorithm, which is equivalent to not using ciphering. Header compression is not configured on UE side.
On the SS Sside 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 Sside. 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 either with pusch-AggregationFactor > 1 or with pusch-RepTypeIndicatorDCI-0-1-r16 set to pusch-RepTypeB 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 NR-Uu interface, ciphering and integrity (PDCP and NAS) are enabled and header compression is not configured. On the UE side on NR-PC5 interface, the NULL integrity algorithm and NULL ciphering is applied and header 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.
5.3.2	Layer 2
5.3.2.1	SDAP
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Figure 5.3.2.1-1: NR Sidelink test model for SDAP testing for NR sidelink PC5 unicast in coverage
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Figure 5.3.2.1-2: NR Sidelink test model for SDAP testing for NR sidelink PC5 unicast out of coverage

Figures 5.3.2.1-1 shows the test model in coverage, on the NR-Uu interface, the NR cell is configured in normal mode. Figures 5.3.2.1-2 shows the test model out of coverage.
The UE is configured in Test Loop Mode E. On the UE side on the NR-Uu interface, ciphering and integrity (PDCP and NAS) are enabled and header compression is not configured. On the UE side on NR-PC5 interface, the NULL integrity algorithm and NULL ciphering is applied and header compression is not configured.
On the NR-SS-UE, Layer 1, MAC, RLC and PDCP are configured in the normal operation. The SDAP is configured in a special mode, where NR-SS-UE does not add any SDAP header in transmission and does not remove any SDAP header in reception at the SL-DRB port on the NR Sidelink PTC. The TTCN code will take care of the SDAP header handling and of the QoS flow to DRB mapping, i.e. the NR-SS-UE will route transmitted SDAP PDUs from TTCN to the corresponding SL-DRB.
The scheduling assignments for transmission are configured from TTCN over system control port.
5.3.2.2	PDCP
FFS
5.3.2.3	RLC
FFS
5.3.2.4	MAC
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Figure 5.3.2.4-1: NR Sidelink test model for MAC testing for NR sidelink PC5 unicast in coverage

[image: ]
Figure 5.3.2.4-2: NR Sidelink test model for MAC testing for NR sidelink PC5 unicast out of coverage

Figures 5.3.2.4-1 shows the test model in coverage, on the NR-Uu interface, the NR cell is configured in normal mode. Figures 5.3.2.4-2 shows the test model out of coverage.
The UE is configured in Test Loop Mode E. On the UE side on the NR-Uu interface, ciphering and integrity (PDCP and NAS) are enabled and header compression is not configured. On the UE side on NR-PC5 interface, the NULL integrity algorithm and NULL ciphering is applied and header compression is not configured.
On the NR-SS-UE side, 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 transmission and /or not remove any MAC headers in reception at SL-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. SL-SRBs are configured as in Layer 3 test model in normal operation.
On SL-DRBs the NR RLC is configured in transparent mode. Hence with this configuration PDUs out of NR-SS-UE RLC are same as the SDUs in it. There is no NR PDCP and SDAP configured on NR-SS-UE 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.	Transmission/Reception header-transparent mode: no header addition in transmission and no header removal in reception.
2.	Transmission only header-transparent mode: no header addition in transmission; reception NR MAC is configured in normal mode to remove MAC header and de-multiplex the MAC SDUs according to the logical channel Ids.
If NR-SS-UE MAC is configured in Transmission/Reception header-transparent mode, the PDUs, exchanged at the SL-DRB port between TTCN and NR-SS-UE, shall be the final MAC PDUs consisting of MAC, RLC, PDCP and SDAP headers. TTCN code shall take care in transmission of building MAC header, RLC headers, PDCP headers and SDAP headers and in reception handle MAC, RLC, PDCP and SDAP headers. TTCN code shall take care of maintaining sequence numbers and state variables for RLC and PDCP layers. During testing of multiple SL-DRBs at the UE side, it shall still be possible to configure only one SL-DRB on NR-SS-UE side with configuration in the figure 5.3.2.4-1. Other SL-DRBs will not be configured, to facilitate routing of received MAC PDUs. Multiplexing/de-multiplexing of PDUs to/from different SL-DRBs shall be performed in TTCN. Since the MAC layer does not evaluate the MAC headers in reception it cannot distinguish between SL-SRB and SL-DRB data in reception. There shall be no SL-SRB traffic while MAC is configured in this test mode. The NR-SS-UE MAC shall take care of automatic repetitions/retransmissions in transmission and reception, based on normal MAC HARQ behaviour.
If NR-SS-UE MAC is configured in Transmission only header-transparent mode, the received PDUs exchanged at the SL-DRB port between TTCN and NR-SS-UE shall be final RLC PDUs consisting of RLC, PDCP and SDAP headers. NR-SS-UE side shall route these PDUs based on logical channel IDs. In transmission, TTCN sends fully encoded MAC PDUs at the SL-DRB port (consisting of MAC, RLC, PDCP and SDAP headers). In this case TTCN needs to take care of maintaining sequence numbers and state variables for RLC and PDCP layers. Furthermore, in reception and transmission the NR-SS-UE MAC layer shall be capable of dealing with SL-SRB data (i.e. it shall handle transmission of RLC PDUs coming from SL-SRB RLC layers or de-multiplex reception of RLC PDUs to SRB's) as in normal mode. The NR-SS-UE MAC shall take care of automatic repetitions/retransmissions in transmission and reception, based on normal MAC HARQ behaviour. TTCN shall ensure that in transmission no MAC SDUs in normal mode and MAC PDUs in test mode are mixed for the same slot.
The Scheduling assignments for transmission are configured from TTCN over system control port.
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The Upper Tester (UT) interface is the same as specified in TS 36.523-3 [12] clause 5.
In addition, the following MMI commands are defined.
Table 6.1-1: MMI commands
	Command
	Parameters

	
	Name
	Value

	"CAPABILIBY_ENQUIRY"
	"Freq. Band List"
	<charstring>

	
	"Two-Way"
	"TRUE" / "FALSE"

	"CLEAR_RSNPN"
	(none)

	"PERIODICAL_ MEASUREMENT_PSBCH_RSRP"
	"Report Interval"
	<charstring>

	"SL_CSI_RS_CONFIGURATION"
	"Freq. allocation One antenna Port"
	<charstring>

	
	“First symbol"
	<charstring>

	
	"Latency Bound"
	<charstring>

	"SL_CSI_REPORT"
	(none)

	"SNPN_AUTOMATIC"
	(none)

	"SNPN_MANUAL"
	"PLMN"
	<PLMN ID>

	
	"N_ID"
	<N ID>

	"SNPN_SUBSCRIBER_DATA"
	"PLMN"
	<PLMN ID>

	
	"N_ID"
	<N ID>

	"UEAI"
	"SL-QoS Flow ID"
	<charstring>

	"UNICAST_SLDRB"
	"Action"
	"ESTABLISH" / "MODIFY" / "RELEASE"



The following AT commands are also applied in the TTCN.
Table 6.1-2: AT Commands
	Command

	AT+C5GNSSAI

	AT+C5GNSSAIRDP

	AT+C5GQOS

	AT+ CGBRRREQ

	AT+CMICO



[bookmark: _Toc27473451]AT commands are referred to TS 27.007 [49].
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The present subclause 6.2 specifies the abstract system primitives (ASPs) used on the system interface to configure and control the SS.
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The requirements and assumptions specified in TS 36.523-3 [12] subclause 6.1 apply to the present document.
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Please refer to TS 36.523-3 [12] subclause 6.2.
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See Annex D.
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Please refer to TS 36.523-3 [12] subclause 6.3.
[bookmark: _Toc100003861][bookmark: _Toc106705432][bookmark: _Toc114953320]6.2.6	WLAN ASP definitions
Please refer to TS 36.523-3 [12] Annex D.
[bookmark: _Toc114953321]6.2.7	GERAN ASP definitions
Please refer to TS 36.523-3 [12] subclause 6.4.
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[bookmark: _Toc27473457][bookmark: _Toc29377728][bookmark: _Toc29378101][bookmark: _Toc36040434][bookmark: _Toc43923505][bookmark: _Toc51925473][bookmark: _Toc52278563][bookmark: _Toc58250675][bookmark: _Toc68072441][bookmark: _Toc75372568][bookmark: _Toc90561744][bookmark: _Toc90578625][bookmark: _Toc100003863][bookmark: _Toc106705434][bookmark: _Toc114953323]7.1	Common aspects
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SubcClause 7.1 specifies test methods and design considerations that are common to all 5GS deployment options. 
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For each search space there are several parameters specifying the location of this search space in the time and frequency domain.
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	PDCCH monitoring periodicity

		Comment/description
	slot periodicity in time domain

		ASN.1 parameter
	SearchSpace.monitoringSlotPeriodicityAndOffset

		Core spec reference
	TS 38.213 [21] clause 10.1

	PDCCH monitoring offset

		Comment/description
	slot offset

		ASN.1 parameter
	SearchSpace.monitoringSlotPeriodicityAndOffset

		Core spec reference
	TS 38.213 [21] clause 10.1

	PDCCH monitoring pattern

		Comment/description
	first symbol(s) of the control resource set within a slot for PDCCH monitoring;
in general a search space starts with first symbol of a slot; the duration is given by the L1 parameter 'CORESET-time-duration'

		ASN.1 parameter
	SearchSpace.monitoringSymbolsWithinSlot

		Core spec reference
	TS 38.213 [21] clause 10.1

	CORESET time duration

		Comment/description
	Duration of a search space in time domain: 1, 2 or 3 symbols

		ASN.1 parameter
	ControlResourceSet.duration

		Core spec reference
	TS 38.213 [21] clause 10.1

	CORESET frequency domain allocation

		Comment/description
	Bitmap specifying the frequency domain allocation of a search space
NOTE: The allocations needs to fit into the BWP to which the CORESET belongs

		ASN.1 parameter
	ControlResourceSet.frequencyDomainResources

		Core spec reference
	TS 38.213 [21] clause 10.1, TS 38.211 [19] clause 7.3.2.2
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For each configured DL BWP, the TTCN may configure one or several search spaces. 
For each search space, TTCN configures the SS with:
-	The configuration of this search space as given to the UE, enabling the SS to determine the PDCCH transmission occasions (same as the UE PDCCH monitoring occasions) and associated CORESET.
For SearchSpaceZero the configuration according to TS 38.213 [21] clauses 10.1 and 13 is mapped to ASN.1 type SearchSpace to configure the SS; for CORESET#0 the configuration according to TS 38.211 [19] clause 7.3.2.2 is mapped to ASN.1 type ControlResourceSet to configure the SS.
-	The CCE aggregation level L that the SS shall use for PDCCH transmission on this search space.
In general an aggregation level of 4 is used for SearchSpaceZero, common and UE-specific search space.
-	The priority P of this search space that the SS shall consider in its PDCCH candidate selection algorithm. 
-	a value of 0 represents the highest priority, a value of 1 the second highest priority and so on.
NOTE:	“Search space” is used in terms of TS 38.213 [21] clause 10.1 and a single search space configuration (ASN.1 type ‘SearchSpace’) may contain several search spaces (see NR_BWP_SearchSpaceConfig_Type in Annex D).
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The SS shall support several DCI formats. For each 5GS option, the set of DCI formats to support may be different (see relevant option-specific subclauses).
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The transmission of DCI formats may be explicitly requested from TTCN or semi-autonomously handled by the SS. In case of explicit request:
-	If the associated timing information is explicit, the TTCN shall ensure that this timing information matches one of the configured PDCCH transmission occasions.
-	If the associated timing information is now, the SS shall determine and use the next valid PDCCH transmission occasion.
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In the DCI formats to be used by the SS, TTCN may set the DAI fields explicitly or may configure the SS to set the DAI fields automatically. TTCN configures the DAI parameters in the SS according to one of the columns of Table 7.1.2.1.3.3-1. 
Table 7.1.2.1.3.3-1: DAI parameter settings
	DAI field  \ HARQ-ACK Codebook
	Semi-static
	Dynamic 
with 1 sub-codebook
	Dynamic 
with 2 sub-codebooks

	type
	Explicit mode
	Auto mode
	Explicit mode
	Auto mode
	Explicit mode
	Auto mode

	DCI0_1 FirstDAI
	Index
	Automatic
	Index
	Automatic
	Index
	Automatic

	DCI0_1 SecondDAI
	None
	None
	None
	None
	Index
	Automatic

	DCI1_0 DAI
	Index
	Automatic
	Index
	Automatic
	Index
	Automatic

	DCI1_1 DAI
	None
	None
	Index
	Automatic
	Index
	Automatic



When TTCN configures the SS to use the automatic mode, the SS shall: 
-	Create DL association/transmission set, according to the setting by TTCN of	TimeDomain, PdschHarqTimingIndicator and PucchResourceIndicator for DCI formats 1_x, their associated transmission timing information, and the set of serving cells configured, then
-	Identify the need to multiplex a HARQ-ACK codebook into a PUSCH transmission according to above DL association/transmission set and the transmission timing information of received UL Grant(s), then
-	Set the DAI fields in the DCI formats 1_x and 0_1 according to the above and the requirements on DAI values specified in TS 38.213 [21] subclause 9.1.2 for semi-static HARQ-ACK Codebook or subclause 9.1.3 for dynamic HARQ-ACK Codebook.
[bookmark: _Toc43923516][bookmark: _Toc51925484][bookmark: _Toc52278574][bookmark: _Toc58250686][bookmark: _Toc68072452][bookmark: _Toc75372579][bookmark: _Toc90561755][bookmark: _Toc90578636][bookmark: _Toc100003874][bookmark: _Toc106705445][bookmark: _Toc114953334]7.1.2.1.4	PDCCH candidate selection
The SS shall consider search space priorities as configured by TTCN to find appropriate PDCCH candidates for scheduling of DCI formats in case of: 
a)	Overlapping search spaces:
-	Depending on system configuration and slot number candidates of the different search spaces may be located in same (or overlapping) CCEs.
-	Example: system information is automatically scheduled by the SS and UE-specific data transmission requires scheduling of PDCCH for the same slot and symbols
=> 	Candidates of the UE-specific search space may collide with actual PDCCH of a common search space (e.g. system information).
b)	Within a search space if different search space types are mapped to the same search space configuration.
For every PDCCH assignment (in terms of TS 38.213 [21] clause 10.1) the SS shall apply the PDCCH candidate selection algorithm specified hereafter: 
1)	For each search space the SS selects the PDCCH candidate with index m(search space, L) = 0
With (see TS 38.213 [21] subclause 10.1):
-	candidate index m(search space, L) := 0 .. M(search space, L) - 1;
-	M(search space, L): number of PDCCH candidates per CCE aggregation level for the given search space;
-	L: CCE aggregation level
2)	If there is an overlapping of the selected candidates, the SS shall:
-	keep the PDCCH candidate of the search space with higher priority P,
-	increment m for the search space with lower priority;
3)	The SS shall repeat 2) until there is no overlapping anymore.
In the following cases the SS shall raise an error:
i) Collision of PDCCH candidates of search spaces with the same priority,
ii)	When a DL transmission or a single UL grant is scheduled with specific TimingInfo and after applying the above rules there is no PDCCH candidate left anymore.
NOTE: For TimingInfo 'Now' there is no error as the SS can shift the transmission to the next PDCCH occasion
In case of continuous UL grant configuration, the SS shall not raise an error when a grant cannot be scheduled at a specific point in time but skip it, if the grant is configured to be at every occasion, or shift it to the next occasion otherwise.
[bookmark: _Toc27473466][bookmark: _Toc29377737][bookmark: _Toc29378110][bookmark: _Toc36040443][bookmark: _Toc43923517][bookmark: _Toc51925485][bookmark: _Toc52278575][bookmark: _Toc58250687][bookmark: _Toc68072453][bookmark: _Toc75372580][bookmark: _Toc90561756][bookmark: _Toc90578637][bookmark: _Toc100003875][bookmark: _Toc106705446][bookmark: _Toc114953335]7.1.2.2	Downlink resource allocation
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There are several parameters specifying the resource allocation on PDCCH (see subclause 7.1.2.2.1.1) and PDSCH for a DL transmission. The following sub-clauses summarise the parameters being most relevant for downlink resource allocation from the test model’s point of view.
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For time domain resource allocation, either a default PDSCH time domain allocation according to TS 38.214 [22] clause 5.1.2.1.1 is applied or a table (pdsch-AllocationList) is configured via RRC signalling (pdsch-ConfigCommon.pdsch-TimeDomainAllocationList or pdsch-Config.pdsch-TimeDomainAllocationList, see TS 38.331 [16]). This table corresponds to L1 parameter “pdsch-AllocationList” and the entries are referred to by DCI.
pdsch-AllocationList has the following fields:
	PDSCH slot offset (K0)

		Comment/description
	Slot offset of PDSCH transmission based on the corresponding PDCCH transmission (DCI)
Assuming the same numerology for PDSCH and PDCCH:
K0 = 0 	PDCCH and corresponding PDSCH transmission are in the same slot
K0 > 0	PDCCH and corresponding PDSCH transmission are in different slots

		ASN.1 parameter
	PDSCH-TimeDomainResourceAllocation.k0

		Core spec reference
	TS 38.214 [22] clause 5.1.2.1

	PDSCH mapping type

		Comment/description
	PDSCH mapping type A or B
NOTE: In general - at least for early releases - type A is expected to be used by conformance testing (Type B seems to be intended for mini-slots)

		ASN.1 parameter
	PDSCH-TimeDomainResourceAllocation.mappingType

		Core spec reference
	TS 38.214 [22] clause 5.1.2.1

	Start and length indicator (SLIV)

		Comment/description
	The SLIV specifies the starting symbol (S) and the number of symbols (L) of the PDSCH resource assignment according to TS 38.214 [22] clause 5.1.2.1; valid start/length combinations depend on the PDSCH mapping type 

		ASN.1 parameter
	PDSCH-TimeDomainResourceAllocation.startSymbolAndLength

		Core spec reference
	TS 38.214 [22] clause 5.1.2.1



[bookmark: _Toc27473469][bookmark: _Toc29377740][bookmark: _Toc29378113][bookmark: _Toc36040446][bookmark: _Toc43923520][bookmark: _Toc51925488][bookmark: _Toc52278578][bookmark: _Toc58250690][bookmark: _Toc68072456][bookmark: _Toc75372583][bookmark: _Toc90561759][bookmark: _Toc90578640][bookmark: _Toc100003878][bookmark: _Toc106705449][bookmark: _Toc114953338]7.1.2.2.1.2	Frequency domain resource allocation configured at the UE via RRC signalling
	Resource allocation type 

		Comment/description
	Specifies the format of the frequency domain resource assignment field of DCI format 1_1 (resource allocation type 0, resource allocation type 1 or both) 
NOTE: for DCI format 1_0 this parameter seems to be not relevant.

		ASN.1 parameter
	PDSCH-Config.resourceAllocation

		Core spec reference
	TS 38.212 [20] clause 7.3.1.2.2



[bookmark: _Toc27473470][bookmark: _Toc29377741][bookmark: _Toc29378114][bookmark: _Toc36040447][bookmark: _Toc43923521][bookmark: _Toc51925489][bookmark: _Toc52278579][bookmark: _Toc58250691][bookmark: _Toc68072457][bookmark: _Toc75372584][bookmark: _Toc90561760][bookmark: _Toc90578641][bookmark: _Toc100003879][bookmark: _Toc106705450][bookmark: _Toc114953339]7.1.2.2.1.3	DCI parameters
	Frequency domain resource assignment

		Comment/description
	Resource allocation type 0: bitmap indicating resource block groups (RBGs) being allocated to the UE
Resource allocation type 1: resource indication value (RIV) indicating start and length of a set 
of contiguously allocated resource blocks
NOTE: for DCI format 1_0 only resource allocation type 1 is applicable (according to TS 38.214 [22] clause 5.1.2.2)

		Core spec reference
	TS 38.212 [20] clauses 7.3.1.2.1 and 7.3.1.2.2, TS 38.214 [22] clause 5.1.2.2

	Time domain resource assignment

		Comment/description
	Index addressing pre-configured time domain resource allocation (see clause 7.1.2.2.1.1)

		Core spec reference
	TS 38.212 [20] clauses 7.3.1.2.1 and 7.3.1.2.2

	VRB-to-PRB mapping

		Comment/description
	To distinguish non-interleaved and interleaved allocation of virtual resource blocks in case of resource allocation type 1

		Core spec reference
	TS 38.212 [20] clauses 7.3.1.2.1 and 7.3.1.2.2, TS 38.214 [22] clause 5.1.2.2

	Modulation and coding scheme (MCS)

		Comment/description
	Modulation and coding scheme according to TS 38.214 [22] clause 5.1.3:
The DCI provides the MCS index (IMCS) which refers to the respective tables in clause 5.1.3.1 of TS 38.214 [22]

		Core spec reference
	TS 38.212 [20] clauses 7.3.1.2.1 and 7.3.1.2.2, TS 38.214 [22] clause 5.1.3

	Antenna port configuration

		Comment/description
	Configuration of antenna port(s) according to tables 7.3.1.2.2-1/2/3/4 of TS 38.212 [20] for DCI format 1_1: Specifies the number of CDM groups without data and the antenna ports being used for a transmission. The number of CDM groups affects the number of REs which cannot be used for PDSCH transmission according to step 1 of clause 5.1.3.2 in TS 38.214 [22]. The number of antenna ports being used for the DL transmission corresponds to the number of layers υ being used for the respective transport block transmission (1, 2, 3 or 4 layers per transport block).
DCI format 1_0 does not have any field for antenna port configuration: 
TS 38.214 [22] clause 5.1.6.2 specifies that in general the UE shall assume 2 CDM groups i.e. there are no REs available for PDSCH transmission in any symbol where DMRS is sent. Regarding the number of layers υ=1 is assumed for PDSCH transmissions scheduled with DCI format 1_0

		Core spec reference
	TS 38.212 [20] clauses 7.3.1.2.2, TS 38.214 [22] clause 5.1.3, TS 38.211 [19] clause 7.3.1.3/4



[bookmark: _Toc27473471][bookmark: _Toc29377742][bookmark: _Toc29378115][bookmark: _Toc36040448][bookmark: _Toc43923522][bookmark: _Toc51925490][bookmark: _Toc52278580][bookmark: _Toc58250692][bookmark: _Toc68072458][bookmark: _Toc75372585][bookmark: _Toc90561761][bookmark: _Toc90578642][bookmark: _Toc100003880][bookmark: _Toc106705451][bookmark: _Toc114953340]7.1.2.2.2	Timing
The timing information provided by the request ASP for a DL transmission specifies the slot in which the DCI on PDCCH is transmitted scheduling the corresponding PDSCH transmission. The exact timing of the PDSCH transmission is depending on the parameters for time domain resource allocation as described in the previous clause. If the timing information specifies a specific slot it is up to TTCN that an appropriate search space is configured for this slot. The SS shall not schedule the DL transmission otherwise and may raise an error.
In case of TimingInfo indicating “Now” or “Any slot” it is up to the SS to find the appropriate slot for scheduling of the DCI. The SS shall not use slots in which SS/PBCH blocks are scheduled.
NOTE: The restriction for slots containing SS/PBCH can be removed when there is clarification in core specs (e.g. TS 38.214 [22]) how “rate matching around” SS/PBCH blocks is reflected in the calculation of the transport block size (see clause 7.1.2.2.4).
In case of TimingInfo not being “Now” TTCN shall ensure that the data is scheduled at least 100ms in advance. Furthermore, it is up to the test case prose to avoid any overlapping of PDSCH and PDCCH transmissions in time domain and it is up to TTCN implementation to address an appropriate slot for which the TBS size determination is well-defined according to clause 7.1.2.2.4; the SS shall raise an error otherwise.
When SS is configured with pdsch-AggregationFactor, SS shall repeat PDSCH data on the same HARQ process automatically in pdsch-AggregationFactor consecutive slots. As according to TS 38.214[22] clause 5.1.2.1, for any of the consecutive slots, if at least one symbol from a set of symbols where SS schedules PDSCH transmission in the slot is an uplink symbol, then SS shall skip transmission in that slot.
Figures 7.1.2.2.2-1 and 7.1.2.2.2-2 illustrate the timing for K0 = 0 and K0 > 0.
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Figure 7.1.2.2.2-1: Example for time domain resource allocation for K0 = 0

[image: ]
[bookmark: _Hlk515191100]Figure 7.1.2.2.2-2: Example for time domain resource allocation for K0 > 0
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Different kinds of PDSCH transmissions need to be scheduled:
-	System information (SI: SIB1 and other system information)
-	Paging
-	Random access response (RAR)
-	DCCH/DTCH transmissions
The scheduling needs to be done so that there is no overlapping in frequency or time domain.
In general there are different ways to do the scheduling:
a)	Multiplexing in frequency domain of a single BWP
b)	Multiplexing in time domain of a single BWP (at slot or at symbol level)
c)	Use of different BWPs: e.g. initial BWP for SI, RAR, Paging + dedicated BWP for DCCH/DTCH
d)	Combinations of the above
In frequency domain the different kinds of PDSCH transmissions may use different resource allocation types (TS 38.214 [22] clause 5.1.2.2):
-	Resource allocation (RA) type 0: Bitmap-based allocation of Resource Block Groups (RBGs):
Applicable only for DCI format 1_1  not applicable for scheduling of SI, Paging and RAR
-	Resource allocation (RA) type 1, non-interleaved: continuous allocation of RBs with one-by-one mapping of virtual resource blocks (VRBs) to physical resource blocks (PRBs).
-	Resource allocation (RA) type 1, interleaved: continuous allocation of RBs with interleaved VRB-to-PRB mapping according to TS 38.211 [19] clause 6.3.1.7.
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This scheduling scheme multiplexes the different kinds of PDSCH transmissions in the frequency domain of a single BWP by exclusively using resource allocation type 1 with non-interleaved VRB-to-PRB mapping. Assuming the resource blocks being numbered from 0 to NBWP-1 (with NBWP being the size of the BWP) the following allocation is done:
Table 7.1.2.2.3.1-1: Resource allocation for frequency domain multiplexing, RA type1, non-interleaved
	Kind of PDSCH transmission (Note 1)
	CORESET#
	SSB index of the cell (Note 4)
	Resource block allocation (Note 2)

	
	
	
	RBstart
(Note 2)
	LRBs,max (Note 2)

	System information
	0
	SSB#1
	0
	7

	
	
	SSB#0
	NBWP-7
	7

	Paging (Note 3)
	0
	SSB#1
	7
	NBWP-7

	
	
	SSB#0
	0
	NBWP-7

	Random access response (Note 3)
	0
	SSB#1
	7
	NBWP-7

	
	
	SSB#0
	0
	NBWP-7

	CCCH and DCCH transmission on CSS (Note 3)
	0
	SSB#1
	7
	NBWP-7

	
	
	SSB#0
	0
	NBWP-7

	DCCH/DTCH transmissions (Note 3)
	1
	SSB#1
	7+ Offset Carrier CORESET#0 [RBs] (Note 5)
	NBWP-7

	
	
	SSB#0
	0
	NBWP-7

	NOTE 1:	In context of a generic 5G test model it is not relevant whether or not there is SI and Paging for a given deployment option (e.g. EN-DC).
NOTE 2:	LRBs ≤ LRBs,max with LRBs: number of resource blocks being eventually used for a particular transmission. LRBs and RBstart are as specified in TS 38.214 [22] subclause 5.1.2.2.2.
NOTE 3:	In general Paging, Random access response and CCCH/DCCH/DTCH transmissions are mutual exclusive and therefore share the same allocation.
NOTE 4:	The SSB index used by an NR Cell is specified in TS 38.508-1 [5] Table 4.4.2-2.
NOTE 5:	Offset Carrier CORESET#0 [RBs] values are specified in the frequency tables in TS 38.508-1 [5].



In order to achieve a test case behaviour being independent from the frequency channel bandwidth NBWP is limited to the minimum value of 24 RBs in accordance to Table 5.3.2-1 of TS 38.101-1/2 [5, 6]. This implies that LRBs,max< 24 RBs for all configurations.
In general PDCCH and corresponding PDSCH transmissions are in the same slot (K0 = 0).
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TS 38.214 [22] clause 5.1.3.2 describes the transport block size (TBS) determination from the UE’s point of view: the UE calculates the TBS depending on several parameters. From a test model’s point of view appropriate values need to be found for the parameters to achieve a given TBS.
There are two modes specified for DL scheduling: 
-	automatic mode
-	explicit mode
In explicit mode all parameters for the TBS determination are provided by TTCN, i.e. it is up to the TTCN implementation to find proper values. In automatic mode TTCN only provides RBstart and LRBs,max and it is up to the SS to determine the values of LRBs and IMCS to achieve the TBS which is needed for a particular DL transmission.
The SS shall apply the rules as described in clause 7.1.2.2.4.2.
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The following parameters need to be considered for TBS determination:
Table 7.1.2.2.4.1-1: Parameters affecting TBS determination
	Parameter
	Comment/Description
	Reference

	Number of RBs in frequency domain
	Indicated by DCI
	Clause 7.1.2.2.1.3

	Number of symbols in time domain
	Pre-configured at UE, selected by DCI;
corresponds to “PDSCH duration” TS 38.211 [19] clause 7.4.1.1.2
	Clause 7.1.2.2.1.1

	MCS index IMCS
	Indicated by DCI:
Modulation Order Qm, Target code Rate R
	Clause 7.1.2.2.1.3;
TS 38.214 [22] Table 5.1.3.1-1 and 5.1.3.1-2

	Number of layers υ
	The number of layers being used for transmission of a transport block can be derived from the antenna port configuration provided by DCI format 1_1 taking into account the layer mapping according to TS 38.211 clause 7.3.1.3. For DCI format 1_1 in general υ = 1 according to TS 38.508-1 [5] Table 4.3.6.1.2.2-1.
For DCI format 1_0 υ = 1 is assumed (in accordance to TS 38.214 [22] clause 5.1.6.2 specifying antenna port 1000 to be used for DMRS).
	TS 38.214 [22] clause 5.1.1.1 and 5.1.6.2,
TS 38.211 [19] clause 7.3.1.4,
TS 38.212 [20] clause 7.3.1.2.2 and tables 7.3.1.2.2-1/2/3/4

	PDSCH mcs-Table
	Pre-configured at the UE via RRC signalling:
PDSCH-Config.mcs-Table := {qam64, qam256};
indicates which MCS table to be applied when DL transmission is scheduled with C-RNTI
NOTE: qam256 is applicable only when DCI format 1_1 is used.
	TS 38.214 [22] clause 5.1.3.1

	Number of REs per PRB
	Number of REs per PRB which are applicable for the PDSCH transmission
	Table 7.1.2.2.4.1-2

	Rate matching
	TS 38.214 [22] clause 5.1.3.2 does not specify how rate matching needs to be considered for TBS determination 
 at least for early implementations slots containing SS/PBCH block transmission shall not be used for PDSCH transmissions and further rate matching is assumed not to be configured via RRC signalling
	TS 38.214 [22] clause 5.1.4



Table 7.1.2.2.4.1-2: Parameters affecting number of REs allocated for PDSCH per PRB
	Parameter
	Comment/Description
	Reference

	PDSCH mapping type
	Type A or B
	Clause 7.1.2.2.1.1;
TS 38.211 [19] clause 7.4.1.1.2

	dmrs-Type
	DMRS Configuration type 1 or 2 as indicated to the UE by DMRS-DownlinkConfig.dmrs-Type
	TS 38.211 [19] clause 7.4.1.1.2

	dmrs-AdditionalPosition
	Number of additional DMRS positions:
For DCI format 1_1 as indicated to the UE by 
DMRS-DownlinkConfig.dmrs-AdditionalPosition 0, 1, 2 or 3 additional positions.
For DCI format 1_0 according to TS 38.214 [22] clause 5.1.6.2 the UE shall assume dmrs-AdditionalPosition='pos2'
	TS 38.211 [19] clause 7.4.1.1.2 and tables 7.4.1.1.2-3/4

	maxLength
	Number of OFDM symbols used for DMRS:
For DCI format 1_1 as indicated to the UE by 
DMRS-DownlinkConfig.maxLength: 
Single or double symbol DM-RS.
For DCI format 1_0 according to TS 38.214 [22] clause 5.1.6.2 single symbol DM-RS is applied.
	TS 38.211 [19] clause 7.4.1.1.2 and table 7.4.1.1.2-5

	number of CDM groups without data
	The maximum number of CDM groups without data depends on the DMRS Configuration type (dmrs-Type):
type 1: up to 2 CDM groups (TS 38.211 [19] Table 7.4.1.1.2-1)
type 2: up to 3 CDM groups (TS 38.211 [19] Table 7.4.1.1.2-2)

For DCI format 1_1 the number of CDM groups without data for a single transmission is determined by the antenna port configuration provided in the DCI (TS 38.212 [20] tables 7.3.1.2.2-1/2/3/4)

For DCI format 1_0 according to TS 38.214 [22] clause 5.1.6.2 for mapping type A and PDSCH duration > 2 the UE shall assume that the number of DM-RS CDM groups without data is 2 (what results in PDSCH not being present in any symbol carrying DM-RS)
	TS 38.211 [19] clause 7.4.1.1.2,
TS 38.212 [20] clause 7.3.1.2.2 and tables 7.3.1.2.2-1/2/3/4,
TS 38.214 [22] clause 5.1.3.2 and 5.1.6.2

	xOverhead
	Number of REs used for additional overhead as indicated to the UE by 
PDSCH-ServingCellConfig.xOverhead: 
0, 6, 12, 18 REs
	TS 38.214 [22] clause 5.1.3.2

	PDSCH duration
	Number of symbols allocated for the PDSCH transmission
	Clause 7.1.2.2.1.1



Table 7.1.2.2.4.1-3 gives examples for the position of DMRS within a resource block depending on different parameters, with DMRS CDM group 0 shown in blue and DMRS CDM group 1 (if any) shown in green. For DCI format 1_0 and PDSCH mapping type A the UE assumes both CDM groups to be used; for DCI format 1_1 the number of DMRS CDM groups without data depends on the antenna port configuration of the DCI: In case of dmrs-Type=1, maxLength=1 and only one code word TS 38.212 [20] table 7.3.1.2.2-1 is applied and ‘0000’B (as specified in TS 38.508-1 [5] table 4.3.6.1.2.2-1) corresponds one DRMS CDM group at port 1000 which results in the REs shown in blue.
Table 7.1.2.2.4.1-3: Examples for the position of DMRS in an RB with 
PDSCH mapping type A, DMRS configuration type 1, maxLength=1, dmrs-AdditionalPosition=2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DL-DMRS-add-pos = 0:
k = 4n + 2k’ + ; k’ = 0, 1;  =  0, 1
l0 = 2
	
	
	DL-DMRS-add-pos = 1, PDSCH duration = 13, 14:
k = 4n + 2k’ + ; k’ = 0, 1;  =  0, 1
l0 = 2, l1 = 11


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DL-DMRS-add-pos = 2, PDSCH duration = 10, 11, 12:
k = 4n + 2k’ + ; k’ = 0, 1;  =  0, 1
l0 = 2, l1 = 6, l2 = 9



For PDSCH mapping type A and single-symbol DMRS according to TS 38.211 [19] Table 7.4.1.1.2-3 the number NSymbols with DMRS of symbols with DMRS per resource block is as shown in table 7.1.2.2.4.1-4.
Table 7.1.2.2.4.1-4: Number of symbols with DMRS per resource block
	PDSCH duration
	dmrs-AdditionalPosition

	
	0
	1
	2
	3

	2
	1
	1
	1
	1

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	2
	2
	2

	9
	
	
	
	

	10
	
	
	3
	3

	11
	
	
	
	

	12
	
	
	
	4

	13
	
	
	
	

	14
	
	
	
	



Assuming DMRS configuration type 1, maxLength=1, Xoh-PDSCH=0 and no rate matching, depending on the number of CDM groups without data, this results in the number of REs for DMRS per PRB including the overhead of the DMRS CDM groups without data as shown in Table 7.1.2.2.4.1-5.
Table 7.1.2.2.4.1-5: Number of REs for DMRS per PRB including the overhead of the DMRS CDM groups without data for DMRS configuration type 1, maxLength=1, Xoh-PDSCH=0, no rate matching
	
	dmrs-AdditionalPosition
	PDSCH duration
	Number of REs for DMRS

	DCI format 1_1 indicating one DMRS CDM group without data according to TS 38.212 [20] Table 7.3.1.2.2-1 
	0 (NOTE 1)
	any
	6
	6 * NSymbols with DMRS

	
	1 (NOTE 1)
	< 8
	6
	

	
	
	≥ 8
	12
	

	DCI format 1_0
	2 (NOTE 2)
	< 8
	12
	12 * NSymbols with DMRS

	
	
	8, 9
	24
	

	
	
	> 9
	36
	

	NOTE 1:	TS 38.508-1 [5] table 4.6.3-36 specifies pos0 or pos1
NOTE 2:	pos2 for DCI format 1_0 according to TS 38.214 clause 5.1.6.2



[bookmark: _Toc27473476][bookmark: _Toc29377747][bookmark: _Toc29378120][bookmark: _Toc36040453][bookmark: _Toc43923527][bookmark: _Toc51925495][bookmark: _Toc52278585][bookmark: _Toc58250697][bookmark: _Toc68072463][bookmark: _Toc75372590][bookmark: _Toc90561766][bookmark: _Toc90578647][bookmark: _Toc100003885][bookmark: _Toc106705456][bookmark: _Toc114953345]7.1.2.2.4.2	Automatic mode - Determination of TBS and corresponding IMCS and LRBs
In automatic mode, for each PDSCH transmission, the SS shall autonomously select a TBS and a LRBs / IMCS pair for this TBS.
Common requirements for TBS determination:
The SS shall follow the below rules to determine the TBS for a PDSCH transmission:
-	The SS shall maximise the data being sent in a single transmission
(i.e. the SS shall not do RLC segmentation without need);
-	The SS shall minimise padding (i.e. the SS shall not use a TBS greater than needed);
-	If the maximum TBS for a given configuration is not sufficient to carry all data then:
-	if the RLC layer configuration at the SS allows segmentation for the given bearer then:
-	the SS shall apply RLC segmentation with minimised number of segments;
-	else:
-	the SS shall raise an error.
LRBs / IMCS pair determination:
Using the selected TBS, the SS shall apply the following rules:
-	When the TBS can be achieved with more than one LRBs / IMCS pairs the SS shall choose the LRBs / IMCS pairs with maximum LRBs;
-	When there is more than one LRBs / IMCS pair with maximum LRBs the pair with minimum IMCS shall be chosen.
The SS implementation shall comply to the above requirements and be based on the following assumptions (unless stated otherwise for a specific table):
-	Number of layers υ = 1
-	PDSCH mapping type A
-	dmrs-Type: type1
-	maxLength: single symbol DM-RS
-	xOverhead = 0
Further details are left up to SS implementation.
[bookmark: _Toc27473477][bookmark: _Toc29377748][bookmark: _Toc29378121][bookmark: _Toc36040454][bookmark: _Toc43923528][bookmark: _Toc51925496][bookmark: _Toc52278586][bookmark: _Toc58250698][bookmark: _Toc68072464][bookmark: _Toc75372591][bookmark: _Toc90561767][bookmark: _Toc90578648][bookmark: _Toc100003886][bookmark: _Toc106705457][bookmark: _Toc114953346]7.1.2.2.4.3	Explicit mode - Determination of IMCS and LRBs for given TBS
In explicit mode, for a PDSCH scheduled by a PDCCH with CRC scrambled by C-RNTI, it is up to the TTCN to determine the values of IMCS and LRBs to achieve the TBS specified in a test case prose.
Annex B.1 may be used to select a valid pair of {LRBs ; IMCS}. The NR TBS table to be used is based on the TS 38.508-1 [5] default configurations outlined in Tables 7.1.2.2.4.3-1 and 7.1.2.2.4.3-2 below.
Table 7.1.2.2.4.3-1: TS 38.508-1 [5] default configurations for DCI format 1_0 affecting DL scheduling
	Parameter
	Value
	Reference(s)

	MCS index table
	table 5.1.3.1-1 (MCS index table 1)
	TS 38.214 [22] clause 5.1.3.1 with DCI format 1_0

	dmrs-AdditionalPosition
	2
	Table 7.1.2.2.4.1-2 with DCI format 1_0

	number of CDM groups
	2
	Table 7.1.2.2.4.1-2 with DCI format 1_0, mapping type A and PDSCH duration > 2

	PDSCH duration
	12 (mapping type A)
	TS 38.508-1 [5] Tables 4.6.3-76 (PDSCH-ConfigCommon) and 4.6.3-78 (PDSCH-TimeDomainResourceAllocationList) and DCI format with “Time domain resource assignment”=0



Table 7.1.2.2.4.3-2: TS 38.508-1 [5] default configurations for DCI format 1_1 affecting DL scheduling
	Parameter
	Value
	Reference(s)

	MCS index table
	table 5.1.3.1-1 (MCS index table 1)
	TS 38.214 [22] clause 5.1.3.1 with DCI format 1_1 and mcs-Table=qam64 as according to TS 38.508-1 [5] Tables 4.6.3-75

	dmrs-AdditionalPosition
	1 (FR1)
0 (FR2)
	TS 38.508-1 [5] Table 4.6.3-36 (DMRS-DownlinkConfig)

	number of CDM groups
	1
	according to antenna port configuration (TS 38.508-1 [5] Table 4.3.6.1.2.2-1)

	PDSCH duration
	12 (mapping type A)
	TS 38.508-1 [5] Tables 4.6.3-76 (PDSCH-ConfigCommon) and 4.6.3-78 (PDSCH-TimeDomainResourceAllocationList) and DCI format with “Time domain resource assignment”=0



[bookmark: _Toc27473478][bookmark: _Toc29377749][bookmark: _Toc29378122][bookmark: _Toc36040455][bookmark: _Toc43923529][bookmark: _Toc51925497][bookmark: _Toc52278587][bookmark: _Toc58250699][bookmark: _Toc68072465][bookmark: _Toc75372592][bookmark: _Toc90561768][bookmark: _Toc90578649][bookmark: _Toc100003887][bookmark: _Toc106705458][bookmark: _Toc114953347]7.1.2.3	Uplink grant
[bookmark: _Toc27473479][bookmark: _Toc29377750][bookmark: _Toc29378123][bookmark: _Toc36040456][bookmark: _Toc43923530][bookmark: _Toc51925498][bookmark: _Toc52278588][bookmark: _Toc58250700][bookmark: _Toc68072466][bookmark: _Toc75372593][bookmark: _Toc90561769][bookmark: _Toc90578650][bookmark: _Toc100003888][bookmark: _Toc106705459][bookmark: _Toc114953348]7.1.2.3.1	General principles and grant allocation types
Uplink grants assignments for NR follow similar principles as for LTE (TS 36.523-3 [12] clause 7.2).
[bookmark: _Toc27473480][bookmark: _Toc29377751][bookmark: _Toc29378124][bookmark: _Toc36040457][bookmark: _Toc43923531][bookmark: _Toc51925499][bookmark: _Toc52278589][bookmark: _Toc58250701][bookmark: _Toc68072467][bookmark: _Toc75372594][bookmark: _Toc90561770][bookmark: _Toc90578651][bookmark: _Toc100003889][bookmark: _Toc106705460][bookmark: _Toc114953349]7.1.2.3.1.1	PUCCH synchronisation in connected mode
To prevent the UE from doing RACH procedure for purpose of PUCCH synchronisation the SS gets configured to maintain PUCCH synchronisation at UE by periodically sending a MAC PDU containing the MAC control element 'Timing Advance Command'. The period as configured by TTCN is set to 80 % of the ‘timeAlignmentTimer' value configured at UE. 
As in general the PUCCH synchronisation is not time critical, the SS shall choose the next possible occasion for sending of the Timing Advance Command from expiry of the period onward (i.e. the SS shall not raise an error when sending of the Timing Advance Command is not possible at the calculated end of the period).
[bookmark: _Toc27473481][bookmark: _Toc29377752][bookmark: _Toc29378125][bookmark: _Toc36040458][bookmark: _Toc43923532][bookmark: _Toc51925500][bookmark: _Toc52278590][bookmark: _Toc58250702][bookmark: _Toc68072468][bookmark: _Toc75372595][bookmark: _Toc90561771][bookmark: _Toc90578652][bookmark: _Toc100003890][bookmark: _Toc106705461][bookmark: _Toc114953350]7.1.2.3.1.2	Grant allocation types
In general PUCCH synchronisation is configured at the SS for the different grant allocation types when the UE is in connected mode.
[bookmark: _Toc27473482][bookmark: _Toc29377753][bookmark: _Toc29378126][bookmark: _Toc36040459][bookmark: _Toc43923533][bookmark: _Toc51925501][bookmark: _Toc52278591][bookmark: _Toc58250703][bookmark: _Toc68072469][bookmark: _Toc75372596][bookmark: _Toc90561772][bookmark: _Toc90578653][bookmark: _Toc100003891][bookmark: _Toc106705462][bookmark: _Toc114953351]7.1.2.3.1.2.1	Grant allocation by RACH procedure
The UE gets assigned an uplink grant by the Random Access Response message being configured at the SS: Per default an UL grant as according to Table 7.1.2.3.3-1 is configured by TTCN.
[bookmark: _Toc27473483][bookmark: _Toc29377754][bookmark: _Toc29378127][bookmark: _Toc36040460][bookmark: _Toc43923534][bookmark: _Toc51925502][bookmark: _Toc52278592][bookmark: _Toc58250704][bookmark: _Toc68072470][bookmark: _Toc75372597][bookmark: _Toc90561773][bookmark: _Toc90578654][bookmark: _Toc100003892][bookmark: _Toc106705463][bookmark: _Toc114953352]7.1.2.3.1.2.2	Grant allocation type 1: Uplink grant triggered by SR
The SS gets configured to automatically assign an uplink grant when requested by the UE with a Scheduling Request (SR). The size of this UL grant is configured by TTCN, i.e. there is no requirement for SS implementation to determine the grant size but the configured value shall be used regardless of how much data the UE wants to send. The SS shall assign the UL grant within less than 10ms after it has received the scheduling requests.
[bookmark: _Toc27473484][bookmark: _Toc29377755][bookmark: _Toc29378128][bookmark: _Toc36040461][bookmark: _Toc43923535][bookmark: _Toc51925503][bookmark: _Toc52278593][bookmark: _Toc58250705][bookmark: _Toc68072471][bookmark: _Toc75372598][bookmark: _Toc90561774][bookmark: _Toc90578655][bookmark: _Toc100003893][bookmark: _Toc106705464][bookmark: _Toc114953353]7.1.2.3.1.2.3	Grant allocation type 2: Periodic uplink grant
The SS gets configured to assign uplink grants periodically irrespective of any Scheduling Request sent by the UE. The configuration specifies:
-	the uplink grant size
-	the periodicity: once, several times, continuous
-	the period in number of slots (e.g. every slot, every second slot, etc.)
The first uplink grant transmitted is as specified in the explicit timing information. If timing information is "now" the SS selects the first suitable subframe for UL transmission.
The SS shall not assign any additional uplink grant due to a Scheduling Request sent by the UE.
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Special case of Grant allocation type 2: Uplink grant is assigned only once.
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Combination of Grant allocation type 1 and 2: Periodic uplink grant according to clause 7.1.2.3.1.2.3 is triggered by a Scheduling Request sent by the UE.
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[bookmark: _Toc27473488][bookmark: _Toc29377759][bookmark: _Toc29378132][bookmark: _Toc36040465][bookmark: _Toc43923539][bookmark: _Toc51925507][bookmark: _Toc52278597][bookmark: _Toc58250709][bookmark: _Toc68072475][bookmark: _Toc75372602][bookmark: _Toc90561778][bookmark: _Toc90578659][bookmark: _Toc100003897][bookmark: _Toc106705468][bookmark: _Toc114953357]7.1.2.3.2.1	Parameters
Similar as for the downlink the UE gets preconfigured with parameters for time and frequency domain and a particular UL transmission is addressed by DCI:
1.	Time domain resource allocation:
Similar parameters are defined for UL as for DL (see clause 7.1.2.2.1.1, TS 38.214 [22] clause 6.1.2.1).
2.	Frequency domain resource allocation:
Similar as for the DL there is resource allocation type 0 and 1 for the UL (see clause 7.1.2.2.1.2, TS 38.214 [22] clause 6.1.2.2).
Uplink resource allocation type 1 is assumed to be used for signalling conformance testing.
3.	DCI parameters:
Similar parameters are defined for UL as for DL (see clause 7.1.2.2.1.3, TS 38.212 [20] clauses 7.3.1.1.1 and 7.3.1.1.2, TS 38.214 [22] clause 6.1).
In detail for a particular uplink grant the parameters listed in tables 7.1.2.3.2.1-1 and 7.1.2.3.2.1-2 need to be considered.
Table 7.1.2.3.2.1-1: Parameters affecting TBS determination 
	Parameter
	Comment/Description
	Reference

	Number of RBs in frequency domain
	Indicated by DCI
	

	Number of symbols in time domain
	Pre-configured at UE, selected by DCI;
corresponds to “Duration in symbols” TS 38.211 [19] clause 6.4.1.1.3
	

	MCS index IMCS
	Indicated by DCI:
Modulation Order Qm, Target code Rate R
	TS 38.214 [22] clause 6.1.4.1;
TS 38.214 [22] Table 5.1.3.1-1, 5.1.3.1-2, 6.1.4.1-1

	Number of layers υ
	The number of layers being used for transmission of a transport block can be derived from the precoding information and the antenna port configuration provided by DCI format 0_1.
For DCI format 0_1 in general υ = 1 according to TS 38.508-1 [5] Table 4.3.6.1.1.2-1.
For DCI format 0_0 υ = 1 is assumed.
	TS 38.214 [22] clause 6.1.1.1,
TS 38.211 [19] clause 6.3.1.5,
TS 38.212 [20] clause 7.3.1.1.2 and tables Table 7.3.1.1.2-2..5

	PUSCH Parameters mcs-Table, mcs-TableTransformPrecoder, transformPrecoder, msg3-transformPrecoder
	Pre-configured at the UE via RRC signalling:
PUSCH-Config.mcs-Table := {qam64, qam256};
(NOTE 1)
PUSCH-Config.mcs-TableTransformPrecoder := {qam64, qam256}; (NOTE 1)
PUSCH-Config.transformPrecoder := {enabled, disabled}; or RACH-ConfigCommon.msg3-transformPrecoder := {enabled, disabled} (NOTE 2)
indicates which MCS table to be applied
NOTE 1: qam256 is applicable only when DCI format 0_1 is used.
NOTE 2: msg3-transformPrecoder applies when DCI format 0_0 is used or when transformPrecoder is not configured; transformPrecoder applies only when DCI format 0_1 is used.
	TS 38.214 [22] clause 6.1.4.1 and clause 6.1.3

	Support of pi/2 BPSK modulation
	In case of transformPrecoder==enabled and mcs-TableTransformPrecoder,==qam64 the first two entries of TS 38.214 [22] Table 6.1.4.1-1 depend on whether or not the UE supports pi/2 BPSK modulation.
	TS 38.214 [22] clause 6.1.4.1

	Number of REs per PRB
	Number of REs per PRB which are applicable for the PUSCH transmission
	Table 7.1.2.3.2.1-2



Table 7.1.2.3.2.1-2: Parameters affecting number of REs allocated for PUSCH per PRB
	Parameter
	Comment/Description
	Reference

	PUSCH mapping type
	Type A or B
	TS 38.211 [19] clause 6.4.1.1.3

	dmrs-Type
	DMRS Configuration type 1 or 2 as indicated to the UE by DMRS-UplinkConfig.dmrs-Type
	TS 38.211 [19] clause 6.4.1.1.3

	dmrs-AdditionalPosition
	Number of additional DMRS positions:
For DCI format 0_1 as indicated to the UE by DMRS-UplinkConfig.dmrs-AdditionalPosition: 0, 1, 2 or 3 additional positions.
For DCI format 0_0 according to TS 38.214 [22] clause 6.2.2 the UE shall assume dmrs-AdditionalPosition='pos2' when frequency hopping is disabled and dmrs-AdditionalPosition='pos1' when frequency hopping is enabled. 
	TS 38.211 [19] clause 6.4.1.1.3and tables 6.4.1.1.3-3/4,
TS 38.214 [22] clause 6.2.2

	maxLength
	Number of OFDM symbols used for DMRS:
For DCI format 0_1 as indicated to the UE by DMRS-UplinkConfig.maxLength: Single or double symbol DM-RS.
For DCI format 0_0 according to TS 38.214 [22] clause 6.2.2 single symbol DM-RS is applied.
	TS 38.211 [19] clause 6.4.1.1.3 and table 6.4.1.1.3-5,
TS 38.214 [22] clause 6.2.2

	number of CDM groups without data
	The maximum number of CDM groups without data depends on the DMRS Configuration type (dmrs-Type):
type 1: up to 2 CDM groups (TS 38.211 [19] Table 6.4.1.1.3-1)
type 2: up to 3 CDM groups (TS 38.211 [19] Table 6.4.1.1.3-2)
For DCI format 0_1 the number of CDM groups without data for a single transmission is determined by the antenna port configuration provided in the DCI (TS 38.212 [20] tables 7.3.1.1.2-6..23)

For DCI format 0_0 according to TS 38.214 [22] clause 6.2.2 for PUSCH duration > 2 the UE shall assume that the number of DM-RS CDM groups without data is 2 (what results in PUSCH not being present in any symbol carrying DM-RS); for PUSCH duration = 2 the number of DM-RS CDM groups without data is 1.
	TS 38.211 [19] clause 6.4.1.1.3,
TS 38.212 [20] clause 7.3.1.1.2 and tables 7.3.1.1.2-6..23,
TS 38.214 [22] clause 6.1.4.2 and 6.2.2

	xOverhead
	Number of REs used for additional overhead as indicated to the UE by 
PUSCH-ServingCellConfig.xOverhead: 
0, 6, 12, 18 REs
	TS 38.214 [22] clause 6.1.4.2

	PUSCH duration
	Number of symbols allocated for the PUSCH transmission by DCI
	



The number of REs for DMRS and PDSCH per PRB is determined in the same way for UL as for DL (TS 38.211 [19] clause 7.4.1.1.2)  The same values are applicable for UL and DL (see Table 7.1.2.2.4.1-4). 
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Uplink grant assignments are fully controlled by TTCN, i.e. it is up to the TTCN to determine the values of IMCS and LRBs to achieve the TBS specified in a test case prose. 
Annex B.2 may be used to select a valid pair of {LRBs ; IMCS}, based on the following assumptions (unless stated otherwise for a specific table):
-	Number of layers υ = 1
-	PUSCH mapping type A (as according to PUSCH-TimeDomainResourceAllocationList and PUSCH-Config in TS 38.508-1 [5])
-	dmrs-Type: type1
-	maxLength: single symbol DM-RS
-	xOverhead = 0
The NR TBS tables for uplink grants in annex B.2 are based on the TS 38.508-1 [5] default configurations outlined in Tables 7.1.2.3.2.2-1 and 7.1.2.3.2.2-2 below.
Table 7.1.2.3.2.2-1: TS 38.508-1 [5] default configurations for DCI format 0_0 affecting UL scheduling
	Parameter
	Value
	Reference(s)

	MCS index table
	table 5.1.3.1-1 (MCS index table 1)
	TS 38.214 [22] clause 6.1.4.1 with DCI format 0_0, transform precoding disabled as per TS 38.508-1 [5] Table 4.6.3-97 (RACH-ConfigCommon.msg3-transformPrecoder) 

	dmrs-AdditionalPosition
	2
	Table 7.1.2.3.2.1-2 with DCI format 0_0, no frequency hopping as per TS 38.508-1 [5] Table 4.3.6.1.1.1-1

	number of CDM groups
	2
	Table 7.1.2.3.2.1-2 with DCI format 0_0, transform precoding disabled as per TS 38.508-1 [5] Table 4.6.3-97 (RACH-ConfigCommon.msg3-transformPrecoder)

	PUSCH duration in symbols
	14
	TS 38.508-1 [5] Tables 4.6.3-90 (PUSCH-ConfigCommon) and 4.6.3-93 (PUSCH-TimeDomainResourceAllocationList) and DCI format with “Time domain resource assignment”=0



Table 7.1.2.3.2.2-2: TS 38.508-1 [5] default configurations for DCI format 0_1 affecting UL scheduling
	Parameter
	Value
	Reference(s)

	MCS index table
	table 5.1.3.1-1 (MCS index table 1)
	TS 38.214 [22] clause 6.1.4.1 with DCI format 0_1, transform precoding disabled as per TS 38.508-1 [5] Table 4.6.3-89 (PUSCH-Config.transformPrecoder) 

	dmrs-AdditionalPosition
	1 (FR1)
0 (FR2)
	TS 38.508-1 [5] Table 4.6.3-37 (DMRS-UplinkConfig)

	number of CDM groups
	1
	according to antenna port configuration (TS 38.508-1 [5] Table 4.3.6.1.1.2-1)

	PUSCH duration in symbols
	14
	TS 38.508-1 [5] Tables 4.6.3-90 (PUSCH-ConfigCommon) and 4.6.3-93 (PUSCH-TimeDomainResourceAllocationList) and DCI format with “Time domain resource assignment”=0



NOTE:	Configuration according to Table 7.1.2.3.2.2-2 with PUSCH duration of 14 symbols and one CDM group results in the same TBS sizes for dmrs-AdditionalPosition=0 and dmrs-AdditionalPosition=1 as according to step 1 of TS 38.214 [22] clause 5.1.3.2 the number of resource elements allocated for PDSCH per resource block is limited by 156.
 The transport block sizes corresponding to Table 7.1.2.3.2.2-2 are the same for FR1 and FR2.
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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, 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)



7.1.2.4	Data scheduling
As according to TS 38.508-1[5] the SSB periodicity is set to 20ms, TTCN configures the SS to broadcast the SSB burst in half-frame 0 of frames with even SFN.
For scheduling of DL data or UL Grant, when timing information is explicit, the timing provided by TTCN corresponds to the time at which the SS shall transmit to the UE the PDCCH carrying the DCI message. The data scheduling applied by TTCN is specified in Tables 7.1.2.4-1 to 7.1.2.4-4.

Table 7.1.2.4-1: Data scheduling for FR1: FDD, SCS=15kHz
	Frame

	Subframe 0
	Subframe 1
	Subframe 2
	Subframe 3
	Subframe 4
	Subframe 5
	Subframe 6
	Subframe 7
	Subframe 8
	Subframe 9

	Slot 0
	0
	PDCCH (UL)
	Slot 0
	0
	
	Slot 0
	0
	PDCCH
(DL)
	Slot 0
	0
	
	Slot 0
	0
	PUSCH
	Slot 0
	0
	PDCCH (UL)
	Slot 0
	0
	
	Slot 0
	0
	PDCCH
(DL)
	Slot 0
	0
	
	Slot 0
	0
	PUSCH

	
	1
	
	
	1
	
	
	1
	
	
	1
	
	
	1
	
	
	1
	
	
	1
	
	
	1
	
	
	1
	
	
	1
	

	
	2
	SSB#0
	
	2
	
	
	2
	PDSCH
	
	2
	
	
	2
	
	
	2
	
	
	2
	
	
	2
	PDSCH
	
	2
	
	
	2
	

	
	3
	
	
	3
	
	
	3
	
	
	3
	
	
	3
	
	
	3
	
	
	3
	
	
	3
	
	
	3
	
	
	3
	

	
	4
	
	
	4
	
	
	4
	
	
	4
	
	
	4
	
	
	4
	
	
	4
	
	
	4
	
	
	4
	
	
	4
	

	
	5
	
	
	5
	
	
	5
	
	
	5
	
	
	5
	
	
	5
	
	
	5
	
	
	5
	
	
	5
	
	
	5
	

	
	6
	
	
	6
	
	
	6
	
	
	6
	
	
	6
	
	
	6
	
	
	6
	
	
	6
	
	
	6
	
	
	6
	

	
	7
	
	
	7
	
	
	7
	
	
	7
	
	
	7
	
	
	7
	
	
	7
	
	
	7
	
	
	7
	
	
	7
	

	
	8
	SSB#1
	
	8
	
	
	8
	
	
	8
	
	
	8
	
	
	8
	
	
	8
	
	
	8
	
	
	8
	
	
	8
	

	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	

	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	

	
	11
	
	
	11
	
	
	11
	
	
	11
	
	
	11
	
	
	11
	
	
	11
	
	
	11
	
	
	11
	
	
	11
	

	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	

	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	

	NOTE 1:	The PDCCH assignment in subframe 2 and 7 address DL transmissions in the same (K0 = 0).
NOTE 2:	The UL grants in subframe 0 and 5 address UL transmissions in subframe 4 and 9 respectively (K2 = 4).



Table 7.1.2.4-2: Data scheduling for FR1: TDD, SCS=15kHz
	Frame

	Subframe 0
	Subframe 1
	Subframe 2
	Subframe 3
	Subframe 4
	Subframe 5
	Subframe 6
	Subframe 7
	Subframe 8
	Subframe 9

	Slot 0
	0
	DL
	PDCCH
(UL)
	Slot 0
	0
	DL
	
	Slot 0
	0
	DL
	PDCCH
(DL)
	Slot 0
	0
	DL
	
	Slot 0
	0
	UL
	PUSCH
	Slot 0
	0
	DL
	PDCCH (UL)
	Slot 0
	0
	DL
	
	Slot 0
	0
	DL
	PDCCH
(DL)
	Slot 0
	0
	DL
	
	Slot 0
	0
	UL
	PUSCH

	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	UL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	UL
	

	
	2
	DL
	SSB#0
	
	2
	DL
	
	
	2
	DL
	PDSCH
	
	2
	DL
	
	
	2
	UL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	PDSCH
	
	2
	DL
	
	
	2
	UL
	

	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	UL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	UL
	

	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	UL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	UL
	

	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	UL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	UL
	

	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	UL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	UL
	

	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	UL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	UL
	

	
	8
	DL
	SSB#1
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	UL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	UL
	

	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	UL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	UL
	

	
	10
	DL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	
	
	
	10
	UL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	
	
	
	10
	UL
	

	
	11
	DL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	
	
	
	11
	UL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	
	
	
	11
	UL
	

	
	12
	DL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	UL
	
	
	12
	UL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	UL
	
	
	12
	UL
	

	
	13
	DL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	UL
	
	
	13
	UL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	UL
	
	
	13
	UL
	

	NOTE 1:	The PDCCH assignment in subframe 2 and 7 address DL transmissions in the same (K0 = 0).
NOTE 2:	The UL grants in subframe 0 and 5 address UL transmissions in subframe 4 and 9 respectively (K2 = 4).



Table 7.1.2.4-3: Data scheduling for FR1: TDD, SCS=30kHz
	Frame

	Subframe 0
	Subframe 1
	Subframe 2
	Subframe 3
	Subframe 4
	Subframe 5
	Subframe 6
	Subframe 7
	Subframe 8
	Subframe 9

	Slot 0
	0
	DL
	
	Slot 0
	0
	DL
	
	Slot 0
	0
	DL
	PDCCH
(DL)
	Slot 0
	0
	DL
	
	Slot 0
	0
	UL
	
	Slot 0
	0
	DL
	
	Slot 0
	0
	DL
	
	Slot 0
	0
	DL
	PDCCH
(DL)
	Slot 0
	0
	DL
	
	Slot 0
	0
	UL
	

	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	UL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	UL
	

	
	2
	DL
	SSB#0
	
	2
	DL
	
	
	2
	DL
	PDSCH
	
	2
	DL
	
	
	2
	UL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	PDSCH
	
	2
	DL
	
	
	2
	UL
	

	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	UL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	UL
	

	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	UL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	UL
	

	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	UL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	UL
	

	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	UL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	UL
	

	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	UL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	UL
	

	
	8
	DL
	SSB#1
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	UL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	UL
	

	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	UL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	UL
	

	
	10
	DL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	UL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	UL
	

	
	11
	DL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	UL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	UL
	

	
	12
	DL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	UL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	UL
	

	
	13
	DL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	UL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	UL
	

	Slot 1
	0
	DL
	
	Slot 1
	0
	DL
	
	Slot 1
	0
	DL
	PDCCH (UL)
	Slot 1
	0
	DL
	
	Slot 1
	0
	UL
	PUSCH
	Slot 1
	0
	DL
	
	Slot 1
	0
	DL
	
	Slot 1
	0
	DL
	PDCCH (UL)
	Slot 1
	0
	DL
	
	Slot 1
	0
	UL
	PUSCH

	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	UL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	UL
	

	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	UL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	UL
	

	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	UL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	UL
	

	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	UL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	UL
	

	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	UL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	UL
	

	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	
	
	
	6
	UL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	
	
	
	6
	UL
	

	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	
	
	
	7
	UL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	
	
	
	7
	UL
	

	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	
	
	
	8
	UL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	
	
	
	8
	UL
	

	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	
	
	
	9
	UL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	
	
	
	9
	UL
	

	
	10
	DL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	UL
	
	
	10
	UL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	UL
	
	
	10
	UL
	

	
	11
	DL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	UL
	
	
	11
	UL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	UL
	
	
	11
	UL
	

	
	12
	DL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	UL
	
	
	12
	UL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	UL
	
	
	12
	UL
	

	
	13
	DL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	UL
	
	
	13
	UL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	UL
	
	
	13
	UL
	

	NOTE 1:	The DL assignments in slots 0 of subframe 2 and 7 address DL transmissions in the same slots (K0 = 0).
NOTE 2:	The UL grants in slots 1 of subframe 2 and 7 address UL transmissions in slot 1 of subframe 4 and 9 respectively (K2 = 4).




Table 7.1.2.4-4: Data scheduling for FR2
	Frame

	Subframe 0
	Subframe 1
	Subframe 2
	Subframe 3
	Subframe 4
	Subframe 5
	Subframe 6
	Subframe 7
	Subframe 8
	Subframe 9

	Slot 0
	0
	DL
	
	Slot 0
	0
	DL
	
	Slot 0
	0
	DL
	PDCCH
(DL)
	Slot 0
	0
	UL
	
	Slot 0
	0
	DL
	
	Slot 0
	0
	DL
	
	Slot 0
	0
	DL
	
	Slot 0
	0
	DL
	PDCCH
(DL)
	Slot 0
	0
	UL
	
	Slot 0
	0
	DL
	

	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	UL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	UL
	
	
	1
	DL
	

	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	PDSCH
	
	2
	UL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	PDSCH
	
	2
	UL
	
	
	2
	DL
	

	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	UL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	UL
	
	
	3
	DL
	

	
	4
	DL
	SSB#0
	
	4
	DL
	
	
	4
	DL
	
	
	4
	UL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	UL
	
	
	4
	DL
	

	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	UL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	UL
	
	
	5
	DL
	

	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	UL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	UL
	
	
	6
	DL
	

	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	UL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	UL
	
	
	7
	DL
	

	
	8
	DL
	SSB#1
	
	8
	DL
	
	
	8
	DL
	
	
	8
	UL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	UL
	
	
	8
	DL
	

	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	UL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	UL
	
	
	9
	DL
	

	
	10
	DL
	
	
	10
	
	
	
	10
	DL
	
	
	10
	UL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	
	
	
	10
	DL
	
	
	10
	UL
	
	
	10
	DL
	

	
	11
	DL
	
	
	11
	
	
	
	11
	DL
	
	
	11
	UL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	
	
	
	11
	DL
	
	
	11
	UL
	
	
	11
	DL
	

	
	12
	DL
	
	
	12
	UL
	
	
	12
	DL
	
	
	12
	UL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	UL
	
	
	12
	DL
	
	
	12
	UL
	
	
	12
	DL
	

	
	13
	DL
	
	
	13
	UL
	
	
	13
	DL
	
	
	13
	UL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	UL
	
	
	13
	DL
	
	
	13
	UL
	
	
	13
	DL
	

	Slot 1
	0
	DL
	
	Slot 1
	0
	UL
	
	Slot 1
	0
	DL
	
	Slot 1
	0
	DL
	
	Slot 1
	0
	DL
	
	Slot 1
	0
	DL
	
	Slot 1
	0
	UL
	
	Slot 1
	0
	DL
	
	Slot 1
	0
	DL
	
	Slot 1
	0
	DL
	

	
	1
	DL
	
	
	1
	UL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	UL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	

	
	2
	DL
	
	
	2
	UL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	UL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	

	
	3
	DL
	
	
	3
	UL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	UL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	

	
	4
	DL
	
	
	4
	UL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	UL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	

	
	5
	DL
	
	
	5
	UL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	UL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	

	
	6
	DL
	
	
	6
	UL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	UL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	

	
	7
	DL
	
	
	7
	UL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	UL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	

	
	8
	DL
	
	
	8
	UL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	UL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	

	
	9
	DL
	
	
	9
	UL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	UL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	

	
	10
	DL
	
	
	10
	UL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	
	
	
	10
	DL
	
	
	10
	UL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	
	

	
	11
	DL
	
	
	11
	UL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	
	
	
	11
	DL
	
	
	11
	UL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	
	

	
	12
	DL
	
	
	12
	UL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	UL
	
	
	12
	DL
	
	
	12
	UL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	UL
	

	
	13
	DL
	
	
	13
	UL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	UL
	
	
	13
	DL
	
	
	13
	UL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	UL
	

	Slot 2
	0
	DL
	
	Slot 2
	0
	DL
	
	Slot 2
	0
	DL
	
	Slot 2
	0
	DL
	
	Slot 2
	0
	UL
	
	Slot 2
	0
	DL
	
	Slot 2
	0
	DL
	
	Slot 2
	0
	DL
	
	Slot 2
	0
	DL
	
	Slot 2
	0
	UL
	

	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	UL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	UL
	

	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	UL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	UL
	

	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	UL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	UL
	

	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	UL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	UL
	

	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	UL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	UL
	

	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	UL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	UL
	

	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	UL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	UL
	

	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	UL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	UL
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	NOTE 1:	The DL assignments in slots 0 of subframe 2 and 7 address DL transmissions in the same slots (K0 = 0).
NOTE 2:	The UL grants in slots 3 of subframe 4 and 9 address UL transmissions in slot 7 of the same subframe (K2 = 4).



[bookmark: _Toc27473491][bookmark: _Toc29377762][bookmark: _Toc29378135][bookmark: _Toc36040468][bookmark: _Toc43923542][bookmark: _Toc51925510][bookmark: _Toc52278600][bookmark: _Toc58250712][bookmark: _Toc68072478][bookmark: _Toc75372605][bookmark: _Toc90561781][bookmark: _Toc90578662][bookmark: _Toc100003900][bookmark: _Toc106705471][bookmark: _Toc114953360]7.1.2.5	Noise generator
Several test cases require one or several NR cells to be subject to noise interference at a well-defined level. To achieve this, a Virtual Noise Generator (VNG) is modelled, located in the SS and controlled by TTCN. 
A VNG instance has a one-to-one relation with an NR cell instance and therefore operates on the same frequency as the operating frequency of the associated NR cell. Default configuration of VNG models AWGN transmission across the whole carrier bandwidth and in every time slot. The test model allows varying the power level of the AWGN referred to as a CellNocLevel and measured in dBm/SCS.
The NR cell shall be configured before the associated VNG instance is configured. A VNG instance is first configured with noise source being “off”, and subsequently activated to a specified CellNocLevel. VNG instance deactivation stops the noise generation.
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TTCN provides the MIB message to the SS as a structured ASN.1 type using a control ASP (NR_SYSTEM_CTRL_REQ). The SS shall:
-	set the systemFrameNumber in the MIB to the 6 MSBs of the current SFN. A dummy value is provided by TTCN. The SS shall convey the 4 LSBs of the current SFN in the PBCH transport block. The SS shall fulfil current SFN mod 80 = 0. 
-	encode the MIB ASN.1 message as specified in Table 8.1-1. 
-	transmit the encoded MIB message periodically as specified in TS 38.331 [16]. For each transmission, the SS shall update systemFrameNumber value as specified above.
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The same principles and rules are applied as according to clause 7.4.5 of TS 36.523-3 [12] to both E-UTRA and NR cells.
[bookmark: _Toc27473495][bookmark: _Toc29377766][bookmark: _Toc29378139][bookmark: _Toc36040472][bookmark: _Toc43923546][bookmark: _Toc51925514][bookmark: _Toc52278604][bookmark: _Toc58250716][bookmark: _Toc68072482][bookmark: _Toc75372609][bookmark: _Toc90561785][bookmark: _Toc90578666][bookmark: _Toc100003904][bookmark: _Toc106705475][bookmark: _Toc114953364]7.1.4.2	Cell power change
The same principles and rules are applied as according to clause 7.4.2 of TS 36.523-3 [12].
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The SS shall provide one system time common across all RATs and cells being configured in a test case. The timing of each configured cell is specified as an offset to this common system time.
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The timing of E-UTRA cells is specified in TS 36.523-3 [12] subclause 7.4.3.1.
The timing information used in an NR cell is specified in terms of H-SFN / SFN / subframe / slot. In the context of NR cells, the Hyper SFN (H-SFN) is used as an SFN wraparound counter (0..1023).
The DL timing offset of each NR cell is specified in Table 7.1.5.2-1.
Table 7.1.5.2-1: DL timing parameters of simulated NR cells
	NR cell Id
	H-SFN-offset
(note 1)
	SFN-offset for FDD
(note 2)
	SFN-offset for TDD
(note 2)
	Tcell
(note 3)
	Tc-offset
(note 4)

	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

	NOTE 1:	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.
NOTE 2:	SFN-offset corresponds to the offset applied on system frame number (0..1023).
NOTE 3:	Tcell corresponds to the timing offset in Ts. Ts = 1/(15000 * 2048) as for E-UTRA.
NOTE 4:	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).
NOTE 5:	For each NR cell, its SSB-Index is specified in TS 38.508-1 [5] Table 4.4.2-2.



The UL timing offset of each NR cell is configured as an offset (timing advance) to its DL timing specified in Table 7.1.5.2-1. By default, the timing advance is initialised to 0 (unless specifically specified otherwise in the test case prose).
In test cases involving configuration of SCell(s), the H-SFN-offset / SFN-offset / Tcell / Tc-offset of SCell(s) are set to the same values as that of associated PCell(s).
[bookmark: _Toc27473499][bookmark: _Toc29377770][bookmark: _Toc29378143][bookmark: _Toc36040476][bookmark: _Toc43923550]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).
[bookmark: _Toc90561789][bookmark: _Toc90578670][bookmark: _Toc100003908][bookmark: _Toc106705479][bookmark: _Toc114953368][bookmark: _Toc51925518][bookmark: _Toc52278608][bookmark: _Toc58250720][bookmark: _Toc68072486][bookmark: _Toc75372613]7.1.6	Test modes
[bookmark: _Toc90561790][bookmark: _Toc90578671][bookmark: _Toc100003909][bookmark: _Toc106705480][bookmark: _Toc114953369]7.1.6.1	RLC test modes
The RLC test modes specified in TS 36.523-3 [12] clause 7.6.1 apply to the NR RLC entities as well. 
[bookmark: _Toc90561791][bookmark: _Toc90578672][bookmark: _Toc100003910][bookmark: _Toc106705481][bookmark: _Toc114953370]7.2	EN-DC
[bookmark: _Toc27473500][bookmark: _Toc29377771][bookmark: _Toc29378144][bookmark: _Toc36040477][bookmark: _Toc43923551][bookmark: _Toc51925519][bookmark: _Toc52278609][bookmark: _Toc58250721][bookmark: _Toc68072487][bookmark: _Toc75372614][bookmark: _Toc90561792][bookmark: _Toc90578673][bookmark: _Toc100003911][bookmark: _Toc106705482][bookmark: _Toc114953371]7.2.1	Introduction
Subclause 7.2 specifies test methods and design considerations that are specific to EN-DC.
[bookmark: _Toc27473501][bookmark: _Toc29377772][bookmark: _Toc29378145][bookmark: _Toc36040478][bookmark: _Toc43923552][bookmark: _Toc51925520][bookmark: _Toc52278610][bookmark: _Toc58250722][bookmark: _Toc68072488][bookmark: _Toc75372615][bookmark: _Toc90561793][bookmark: _Toc90578674][bookmark: _Toc100003912][bookmark: _Toc106705483][bookmark: _Toc114953372]7.2.2	Physical layer aspects
[bookmark: _Toc27473502][bookmark: _Toc29377773][bookmark: _Toc29378146][bookmark: _Toc36040479][bookmark: _Toc43923553][bookmark: _Toc51925521][bookmark: _Toc52278611][bookmark: _Toc58250723][bookmark: _Toc68072489][bookmark: _Toc75372616][bookmark: _Toc90561794][bookmark: _Toc90578675][bookmark: _Toc100003913][bookmark: _Toc106705484][bookmark: _Toc114953373]7.2.2.1	Search spaces and DCI
For EN-DC test cases, TTCN provides the DCI configuration only for the following PDCCH search spaces on the active DL BWP: 
-	Type1-PDCCH common search space: used for the Random Access procedure on the NR cell, and
-	UE specific search space (UL and DL): used for data exchange in RRC_CONNECTED state on the NR cell.
-	For the default NR cell operation, TTCN configures DCI formats 0_1 and 1_1 in the SS.
[bookmark: _Toc27473503][bookmark: _Toc29377774][bookmark: _Toc29378147][bookmark: _Toc36040480][bookmark: _Toc43923554][bookmark: _Toc51925522][bookmark: _Toc52278612][bookmark: _Toc58250724][bookmark: _Toc68072490][bookmark: _Toc75372617][bookmark: _Toc90561795][bookmark: _Toc90578676][bookmark: _Toc100003914][bookmark: _Toc106705485][bookmark: _Toc114953374]7.2.3	System information
For EN-DC only MIB is configured and broadcast. SIB1 (RMSI) and Other SI are not configured.
[bookmark: _Toc27473504][bookmark: _Toc29377775][bookmark: _Toc29378148][bookmark: _Toc36040481][bookmark: _Toc43923555][bookmark: _Toc51925523][bookmark: _Toc52278613][bookmark: _Toc58250725][bookmark: _Toc68072491][bookmark: _Toc75372618][bookmark: _Toc90561796][bookmark: _Toc90578677][bookmark: _Toc100003915][bookmark: _Toc106705486][bookmark: _Toc114953375]7.2.4	Bearers
From a 3GPP network perspective, each bearer (MCG, SCG and split bearer) can be terminated either in MN or in SN.
From a EN-DC Test Model and PTC architecture perspective however, there is no dependency between the PTC on which the NR PDCP of a bearer is configured and the type of bearer (MN terminated or SN terminated), e.g. an SCG bearer may have its NR PDCP configured on the NR PTC and act as a MN terminated bearer.
[bookmark: _Toc27473505][bookmark: _Toc29377776][bookmark: _Toc29378149][bookmark: _Toc36040482][bookmark: _Toc43923556][bookmark: _Toc51925524][bookmark: _Toc52278614][bookmark: _Toc58250726][bookmark: _Toc68072492][bookmark: _Toc75372619][bookmark: _Toc90561797][bookmark: _Toc90578678][bookmark: _Toc100003916][bookmark: _Toc106705487][bookmark: _Toc114953376]7.2.5	Random Access procedure
[bookmark: _Toc75372620][bookmark: _Toc90561798][bookmark: _Toc90578679][bookmark: _Toc100003917][bookmark: _Toc106705488][bookmark: _Toc114953377]7.2.5.1	NR
In EN-DC on NR side, when reconfigurationWithSync is indicated by RRC signalling, the UE performs a Random Access procedure, which is either contention free (CFRA) or contention based (CBRA) with C-RNTI based contention resolution. This is distinguished by whether or not RACH-ConfigDedicated is provided in the reconfigurationWithSync field of CellGroupConfig.
TTCN configures the SS accordingly, and in case of CBRA with C-RNTI based contention resolution, the UE gets a temporary C-RNTI being different than the C-RNTI the UE has got already and the UE gets an UL grant as according to Table 7.1.2.3.3-1.
[bookmark: _Toc75372621][bookmark: _Toc90561799][bookmark: _Toc90578680][bookmark: _Toc100003918][bookmark: _Toc106705489][bookmark: _Toc114953378]7.2.5.2	E-UTRA
In EN-DC on E-UTRA side, in case of E-UTRA handover (when mobilityControlInfo is indicated in the RRCConnectionReconfiguration message), a Random Access procedure will take place. In that case TS 36.523-3 [12] subclause 7.16.3 applies, with the following amendment:
Initial grant:	208 bits.
NOTE:	The RRCConnectionReconfigurationComplete including NR RRCReconfigurationComplete (5 bytes) shall completely be conveyed in the initial grant of RA procedure. This requires a minimum of 13 or 14 bytes (1 byte MAC header + 2 bytes RLC header + 6 bytes PDCP header (in case of NR PDCP) or 5 bytes PDCP header (in case of E-UTRA PDCP)  + 5 bytes payload). Additionally an optional DC-PHR MAC element (9 bytes) needs to be considered since the DC-PHR has higher priority than the MAC SDU. Any further user data would require a minimum of 5 additional bytes (2 bytes MAC header + 2 bytes RLC header + 1 byte payload).
[bookmark: _Toc27473506][bookmark: _Toc29377777][bookmark: _Toc29378150][bookmark: _Toc36040483][bookmark: _Toc43923557][bookmark: _Toc51925525][bookmark: _Toc52278615][bookmark: _Toc58250727][bookmark: _Toc68072493][bookmark: _Toc75372622][bookmark: _Toc90561800][bookmark: _Toc90578681][bookmark: _Toc100003919][bookmark: _Toc106705490][bookmark: _Toc114953379]7.2.6	PSCell change
[bookmark: _Toc27473507][bookmark: _Toc29377778][bookmark: _Toc29378151][bookmark: _Toc36040484][bookmark: _Toc43923558][bookmark: _Toc51925526][bookmark: _Toc52278616][bookmark: _Toc58250728][bookmark: _Toc68072494][bookmark: _Toc75372623][bookmark: _Toc90561801][bookmark: _Toc90578682][bookmark: _Toc100003920][bookmark: _Toc106705491][bookmark: _Toc114953380]7.2.6.1	Sequence of EN-DC NR inter-cell PSCell change
In general, the NR inter-cell PSCell change is done without activation time, i.e. the timing information for configuration of the SS and sending of the RRCConnectionReconfiguration is ‘Now'.
1.	NR Target Cell:		Configuration of SRB3 (if necessary) and DRBs
2.	Transfer of the PDCP Count for DRBs and SRB3 (if necessary) from NR source to NR target cell:
a)	NR Source Cell: Get PDCP COUNT.
b)	NR Target Cell: 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 Cell:			Inform the SS about the PSCell change and about the source cell id.
4.	NR Target Cell:			Configure RACH procedure either dedicated or C-RNTI based.
NOTE 3:	The FollowOnFlag is set to true in the ASP reconfiguring C-RNTI.
5.	NR Target Cell:			Activate security.
6.	NR Target Cell:			Configure UL grant configuration ("OnSR", default grant).
NOTE 4:	Unless explicitly specified UL grant configuration keeps configured as per default at the NR source cell.
7.	E-UTRA Cell:			Send RRCConnectionReconfiguration.
8.	E-UTRA Cell:			Receive RRCConnectionReconfigurationComplete.
9.	NR Target Cell:			Inform the SS about completion of the PSCell change (e.g. to trigger PDCP STATUS REPORT PDU).
10.	NR Source Cell:			Release SRB3 (if necessary) and DRBs.
[bookmark: _Toc27473508][bookmark: _Toc29377779][bookmark: _Toc29378152][bookmark: _Toc36040485][bookmark: _Toc43923559][bookmark: _Toc51925527][bookmark: _Toc52278617][bookmark: _Toc58250729][bookmark: _Toc68072495][bookmark: _Toc75372624][bookmark: _Toc90561802][bookmark: _Toc90578683][bookmark: _Toc100003921][bookmark: _Toc106705492][bookmark: _Toc114953381]7.2.6.2	Sequence of EN-DC NR intra-cell PSCell change
For EN-DC NR intra-cell PSCell change dedicated timing information is used: the sequence starts at time T with sending of the RRCConnectionReconfiguration. T is set to 300 ms in advance of the PSCell change.
1.	NR Cell before T:			Get PDCP count for DRBs and SRB3 (if applied).
2.	E-UTRA Cell at T:			Send RRCConnectionReconfiguration.
3.	NR Cell at T:					Release SRB3 (if necessary) and DRBs.
4.	NR Cell at T:					Configure RACH procedure either dedicated or C-RNTI based.
NOTE 1:	The FollowOnFlag is set to true in the ASPs reconfiguring the RadioBearerList (step 3) and C-RNTI (step 4).
5.	NR Cell at T + 5ms:			(Re-)configure SRB3 (if necessary) and DRBs.
6.	NR Cell at T + 5ms:			Restore the PDCP counts
NOTE 2:	For AM DRBs the PDCP count is maintained. For SRB3 (if applied) and UM DRBs, the PDCP count is maintained or reset depending on the RRCConnectionReconfiguration message content.
7.	NR Cell at T + 5ms:			Re-establish security.
8.	E-UTRA Cell (after step 2):	Receive RRCConnectionReconfigurationComplete.
9.	Void
[bookmark: _Toc27473509][bookmark: _Toc29377780][bookmark: _Toc29378153][bookmark: _Toc36040486][bookmark: _Toc43923560][bookmark: _Toc51925528][bookmark: _Toc52278618][bookmark: _Toc58250730][bookmark: _Toc68072496][bookmark: _Toc75372625][bookmark: _Toc90561803][bookmark: _Toc90578684][bookmark: _Toc100003922][bookmark: _Toc106705493][bookmark: _Toc114953382]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 7.2.5.1 is applied.
[bookmark: _Toc51925529][bookmark: _Toc52278619][bookmark: _Toc58250731][bookmark: _Toc68072497][bookmark: _Toc75372626][bookmark: _Toc90561804][bookmark: _Toc90578685][bookmark: _Toc100003923][bookmark: _Toc106705494][bookmark: _Toc114953383][bookmark: _Toc27473510][bookmark: _Toc29377781][bookmark: _Toc29378154][bookmark: _Toc36040487][bookmark: _Toc43923561]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.
NOTE 3:	The FollowOnFlag is set to true in the ASP reconfiguring C-RNTI.
5.	NR Target PSCell:		Activate security.
6.	NR Target PSCell:		Configure UL grant configuration ("OnSR", default grant).
NOTE 4:	Unless explicitly specified UL grant configuration keeps configured as per default at the NR source PSCell.
7.	NR Target PSCell:		Configure Target PSCell as PSCell.
NOTE 5:	The FollowOnFlag is set to true in the ASP reconfiguring 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.
NOTE 6:	The FollowOnFlag is set to true in the ASP reconfiguring PSCell.
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SubcClause 7.3 specifies test methods and design considerations that are specific to NR/5GC.
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[bookmark: _Toc27473514][bookmark: _Toc29377785][bookmark: _Toc29378158][bookmark: _Toc36040491][bookmark: _Toc43923565][bookmark: _Toc51925534][bookmark: _Toc52278624][bookmark: _Toc58250736][bookmark: _Toc68072502][bookmark: _Toc75372631][bookmark: _Toc90561809][bookmark: _Toc90578690][bookmark: _Toc100003928][bookmark: _Toc106705499][bookmark: _Toc114953388]7.3.3.1	General SS requirements
TTCN provides the complete system information and scheduling information to the SS as a structured ASN.1 type using a single control ASP (NR_SYSTEM_CTRL_REQ). The following rules apply: 
-	The system information is sent to SS using the asn.1 types. The SS shall encode each SI message as specified in Table 8.1-1 and add the necessary padding bits as specified in TS 38.331 [16], clause 8.5.
-	The SS shall start scheduling all system information from the same SFN.
-	The scheduling information sent to SS is the same as the scheduling information sent to the UE. For each SI message (including SI messages containing posSIBs), the slotOffset list in NR_SYSTEM_CTRL_REQ indicates the exact point in time in the SI-window at which SS shall transmit the related SI to the UE.
-	SI-window shall be calculated as per TS 38.331[16] clause 5.2.2.3.2 for all SI messages. For SI messages containing posSIBs, the parameter OffsetToSI_Used indicates to SS the SI-window calculation to be applied.
- 	In the present version of this specification, encryption of the content of SI messages containing posSIBs is not supported.
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The maximum number of resource blocks as defined in table 7.3.3.2-1 are used to broadcast the system information.
Table 7.3.3.2-1: Maximum number of resource blocks
	
	Maximum number of resource blocks assigned
	Number of symbols assigned

	SIB1
	7
	12

	for all SIs
	7
	12



The slot offset values defined in Table 7.3.3.2-1A are used for all SI messages, including SIs containing posSIBs when OffsetToSI-Used is not configured, with their respective SI-window.
Table 7.3.3.2-1A: SubframeOffset values
	Configuration
	subframeOffset list

	FR1 FDD & TDD SCS=15kHz
	{5, 6, 15, 16}

	FR1 TDD SCS=30kHz
	{5, 6}

	FR2 TDD SCS=120kHz
	{5}



When OffetToSI-Used is configured, the slot offset values defined in Table 7.3.3.2-1B are used for all SIs containing posSIBs with their respective SI-window.
Table 7.3.3.2-1B: PosSI SubframeOffset values when offsetToSI-Used is configured
	Configuration
	subframeOffset list

	FR1 FDD & TDD SCS=15kHz
	{25}

	FR1 TDD SCS=30kHz
	{15}

	FR2 TDD SCS=120kHz
	{6}



All System Information messages are sent only once within the SI-window and redundancy version 0 is selected.
SIB1 is broadcasted in slot#1 in frames with even SFN.
Tables 7.3.3.2-2 to 7.3.3.2-4 give the SFN's and subframe numbers in which the MIB, SIB1 and other SIs are actually scheduled as per default parameters for si-WindowLength s80 for FR1 and s160 for FR2, periodicity for SI are defined in TS 38.508-1 [5]. These SI schedulings are applied to all SIs, including SIs containing posSIBs when OffsetToSI_Used is not configured.
Table 7.3.3.2-2: MIB, SIB1 and SI scheduling for FR1: FDD and TDD, SCS=15kHz
	SFN
	Frame

	0
	Subframe 0
	Subframe 1
	Subframe 2
	Subframe 3
	Subframe 4
	Subframe 5
	Subframe 6
	Subframe 7
	Subframe 8
	Subframe 9

	
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	SI1
	Sl0
	SI1
	Sl0
	
	Sl0
	
	Sl0
	

	1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	SI1
	Sl0
	SI1
	Sl0
	
	Sl0
	
	Sl0
	

	2
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	3
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	4
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	5
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	6
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	7
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	8
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	SI2
	Sl0
	SI2
	Sl0
	
	Sl0
	
	Sl0
	

	9
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	SI2
	Sl0
	SI2
	Sl0
	
	Sl0
	
	Sl0
	

	10
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	11
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	12
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	13
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	14
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	15
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	16
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	SI3
	Sl0
	SI3
	Sl0
	
	Sl0
	
	Sl0
	

	17
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	SI3
	Sl0
	SI3
	Sl0
	
	Sl0
	
	Sl0
	

	18
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	19
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	20
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	21
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	22
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	23
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	24
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	SI4
	Sl0
	SI4
	Sl0
	
	Sl0
	
	Sl0
	

	25
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	SI4
	Sl0
	SI4
	Sl0
	
	Sl0
	
	Sl0
	



Table 7.3.3.2-3: MIB, SIB1 and SI scheduling for FR1 TDD, SCS=30kHz
	SFN
	Frame

	0

	Subframe 0
	Subframe 1
	Subframe 2
	Subframe 3
	Subframe 4
	Subframe 5
	Subframe 6
	Subframe 7
	Subframe 8
	Subframe 9

	
	Sl0
	MIB
	Sl0
	
	Sl0
	
	Sl0
	SI1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	SIB1
	Slot  Sl1
	
	Slot  Sl1
	SI1
	Slot  Sl1
	
	Slot  Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	2
	Sl0
	MIB
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	SIB1
	Slot  Sl1
	
	Slot  Sl1
	
	Slot  Sl1
	
	Slot  Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	3
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	4
	Sl0
	MIB
	Sl0
	
	Sl0
	
	Sl0
	SI2
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	SIB1
	Slot  Sl1
	
	Slot  Sl1
	SI2
	Slot  Sl1
	
	Slot  Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	5
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	6
	Sl0
	MIB
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	SIB1
	Slot  Sl1
	
	Slot  Sl1
	
	Slot  Sl1
	
	Slot  Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	7
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	8
	Sl0
	MIB
	Sl0
	
	Sl0
	
	Sl0
	SI3
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	SIB1
	Slot  Sl1
	
	Slot  Sl1
	SI3
	Slot  Sl1
	
	Slot  Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	9
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	10
	Sl0
	MIB
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	SIB1
	Slot  Sl1
	
	Slot  Sl1
	
	Slot  Sl1
	
	Slot  Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	11
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	12
	Sl0
	MIB
	Sl0
	
	Sl0
	
	Sl0
	SI4
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	SIB1
	Slot  Sl1
	
	Slot  Sl1
	SI4
	Slot  Sl1
	
	Slot  Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	13
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	14
	Sl0
	MIB
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	SIB1
	Slot  Sl1
	
	Slot  Sl1
	
	Slot  Sl1
	
	Slot  Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	15
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	



Table 7.3.3.2-4: MIB, SIB1 and SI scheduling for FR2: TDD, SCS=120kHz
	SFN
	Frame

	
	Subframe 0
	Subframe 1
	Subframe 2
	Subframe 3
	Subframe 4
	Subframe 5
	Subframe 6
	Subframe 7
	Subframe 8
	Subframe 9

	0
	Sl0
	MIB
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	SIB1
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	

	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	

	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	

	
	Sl5
	SI1
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	

	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	

	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	

	1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	

	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	

	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	

	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	

	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	

	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	

	2
	Sl0
	MIB
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	SIB1
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	

	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	

	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	

	
	Sl5
	SI2
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	

	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	

	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	

	3
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	

	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	

	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	

	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	

	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	

	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	

	4
	Sl0
	MIB
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	SIB1
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	

	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	

	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	

	
	Sl5
	SI3
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	

	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	

	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	

	5
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	

	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	

	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	

	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	

	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	

	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	

	6
	Sl0
	MIB
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	SIB1
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	
	Sl2
	

	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	
	Sl3
	

	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	
	Sl4
	

	
	Sl5
	SI4
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	
	Sl5
	

	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	
	Sl6
	

	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	
	Sl7
	



When SIs containing posSIBs with OffsetToSI-Used configured are scheduled, Tables 7.3.3.2-5 to 7.3.3.2-7 give the SFN's and subframe numbers in which the MIB, SIB1, other SIs are actually scheduled. Other SIs containing posSIBs are hereafter named PosSIs. Per default parameters for si-WindowLength s80 for FR1 and s160 for FR2, periodicity for SI are defined in TS 38.508-1 [5].
Table 7.3.3.2-5: MIB, SIB1, SI and PosSI with OffsetToSI-Used configured scheduling for FR1: FDD and TDD, SCS=15kHz
	SFN
	Frame

	0
	Subframe 0
	Subframe 1
	Subframe 2
	Subframe 3
	Subframe 4
	Subframe 5
	Subframe 6
	Subframe 7
	Subframe 8
	Subframe 9

	
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	SI1
	Sl0
	SI1
	Sl0
	
	Sl0
	
	Sl0
	

	1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	SI1
	Sl0
	SI1
	Sl0
	
	Sl0
	
	Sl0
	

	2
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	3
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	4
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	5
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	6
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	7
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	8
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	SI2
	Sl0
	SI2
	Sl0
	
	Sl0
	
	Sl0
	

	9
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	SI2
	Sl0
	SI2
	Sl0
	
	Sl0
	
	Sl0
	

	10
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	PosSI1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	11
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	12
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	13
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	14
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	15
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	16
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	SI3
	Sl0
	SI3
	Sl0
	
	Sl0
	
	Sl0
	

	17
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	SI3
	Sl0
	SI3
	Sl0
	
	Sl0
	
	Sl0
	

	18
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	PosSI2
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	19
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	20
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	21
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	22
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	23
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	24
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	SI4
	Sl0
	SI4
	Sl0
	
	Sl0
	
	Sl0
	

	25
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	SI4
	Sl0
	SI4
	Sl0
	
	Sl0
	
	Sl0
	

	26
	Sl0
	MIB
	Sl0
	SIB1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	PosSI3
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	27
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	



Table 7.3.3.2-6: MIB, SIB1, SI and PosSI with OffsetToSI-Used configured scheduling for FR1 TDD, SCS=30kHz
	SFN
	Frame

	0
	Subframe 0
	Subframe 1
	Subframe 2
	Subframe 3
	Subframe 4
	Subframe 5
	Subframe 6
	Subframe 7
	Subframe 8
	Subframe 9

	
	Sl0
	MIB
	Sl0
	
	Sl0
	
	Sl0
	SI1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	SIB1
	Slot  Sl1
	
	Slot  Sl1
	SI1
	Slot  Sl1
	
	Slot  Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	1
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	2
	Sl0
	MIB
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	SIB1
	Slot  Sl1
	
	Slot  Sl1
	
	Slot  Sl1
	
	Slot  Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	3
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	4
	Sl0
	MIB
	Sl0
	
	Sl0
	
	Sl0
	SI2
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	SIB1
	Slot  Sl1
	
	Slot  Sl1
	SI2
	Slot  Sl1
	
	Slot  Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	5
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	6
	Sl0
	MIB
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	SIB1
	Slot  Sl1
	
	Slot  Sl1
	
	Slot  Sl1
	
	Slot  Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	7
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	8
	Sl0
	MIB
	Sl0
	
	Sl0
	
	Sl0
	SI3
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	SIB1
	Slot  Sl1
	
	Slot  Sl1
	SI3
	Slot  Sl1
	
	Slot  Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	PosSI1
	Sl1
	
	Sl1
	

	9
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	10
	Sl0
	MIB
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	SIB1
	Slot  Sl1
	
	Slot  Sl1
	
	Slot  Sl1
	
	Slot  Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	11
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	12
	Sl0
	MIB
	Sl0
	
	Sl0
	
	Sl0
	SI4
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	SIB1
	Slot  Sl1
	
	Slot  Sl1
	SI4
	Slot  Sl1
	
	Slot  Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	PosSI2
	Sl1
	
	Sl1
	

	13
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	14
	Sl0
	MIB
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	SIB1
	Slot  Sl1
	
	Slot  Sl1
	
	Slot  Sl1
	
	Slot  Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	15
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	16
	Sl0
	MIB
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	SIB1
	Slot  Sl1
	
	Slot  Sl1
	
	Slot  Sl1
	
	Slot  Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	PosSI3
	Sl1
	
	Sl1
	

	17
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	



Table 7.3.3.2-7: MIB, SIB1, SI and PosSI with OffsetToSI-Used configured scheduling for FR2: TDD, SCS=120kHz
	SFN
	Frame

	
	Subframe 0
	Subframe 1
	Subframe 2
	Subframe 3
	Subframe 4
	Subframe 5
	Subframe 6
	Subframe 7
	Subframe 8
	Subframe 9

	0
	Sl0
	MIB
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	
	Sl0
	

	
	Sl1
	SIB1
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	
	Sl1
	

	
	Sl2
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[bookmark: _Toc27473516][bookmark: _Toc29377787][bookmark: _Toc29378160][bookmark: _Toc36040493][bookmark: _Toc43923567][bookmark: _Toc51925536][bookmark: _Toc52278626][bookmark: _Toc58250738][bookmark: _Toc68072504][bookmark: _Toc75372633][bookmark: _Toc90561811][bookmark: _Toc90578692][bookmark: _Toc100003930][bookmark: _Toc106705501][bookmark: _Toc114953390]7.3.3.3	System information modification
For system information modification, the same rules as defined in clause 7.3.3.1 and 7.3.3.2 are applied. 
The SFN for the start of modification period is calculated by TTCN. The modified system information and the calculated SFN are provided in the ASP NR_SYSTEM_CTRL_REQ. When the cell is switched off, ‘activateNow’ is used.
The updated SI other than ETWS and CMAS, is broadcasted in the modification period following the one where SI change indication is transmitted. The updated SI for ETWS and CMAS is broadcasted in the same modification period as the one where SI change indication is transmitted. Short message indications are transmitted as follows:
-	When UE is in RRC_IDLE or in RRC_INACTIVE, a single Short Message indication is transmitted in UE paging occasions of the modification period. With the default values provided in TS 38.508-1[5], this results in 4 Short Messages transmitted by SS during the modification period.
-	When UE is in RRC_CONNECTED, Short Message indications are transmitted in every paging occasions of each frame throughout the modification period. With the default values provided in TS 38.508-1[5], this results in 64*4*2 Short Messages transmitted by SS during the modification period.
[bookmark: _Toc27473517][bookmark: _Toc29377788][bookmark: _Toc29378161][bookmark: _Toc36040494][bookmark: _Toc43923568][bookmark: _Toc51925537][bookmark: _Toc52278627][bookmark: _Toc58250739][bookmark: _Toc68072505][bookmark: _Toc75372634][bookmark: _Toc90561812][bookmark: _Toc90578693][bookmark: _Toc100003931][bookmark: _Toc106705502][bookmark: _Toc114953391][bookmark: _Hlk511654]7.3.3.4	Request for on demand system information
In case PRACH preamble (Msg1) is used for indication of requested other SI:
-	TTCN configures SS with the SI-RequestConfig as provided to UE in SIB1 and SS shall monitor these PRACH resources. 
-	TTCN configures SS to report PRACH preambles and to transmit Random Access Response (Msg2) as response to Msg1 but not to handle contention resolution. 
-	TTCN reconfigures SS to stop broadcasting a specific SI from the start of a modification period and reconfigures SS to restart broadcasting the SI with activation time ‘Now’ (after the reception of PRACH preamble in TTCN). When activation time ‘Now’ is applied, SS shall start broadcasting from the next SI-window.
In case Msg3 is used for indication of requested other SI:
-	TTCN configures the SS to transmit a Msg4 with Contention Resolution Identity upon receipt of RRCSystemInfoRequest (Msg3).
-	TTCN reconfigures SS to stop broadcasting a specific SI from the start of a modification period and reconfigures SS to restart broadcasting the SI with activation time ‘Now’ (after the reception of RRCSystemInfoRequest in TTCN). When activation time ‘Now’ is applied, SS shall start broadcasting from the next SI-window.
[bookmark: _Toc27473518][bookmark: _Toc29377789][bookmark: _Toc29378162][bookmark: _Toc36040495][bookmark: _Toc43923569][bookmark: _Toc51925538][bookmark: _Toc52278628][bookmark: _Toc58250740][bookmark: _Toc68072506][bookmark: _Toc75372635][bookmark: _Toc90561813][bookmark: _Toc90578694][bookmark: _Toc100003932][bookmark: _Toc106705503][bookmark: _Toc114953392]7.3.4	Paging and Short Message
SS can be configured with a DCI including Short Messages. In that case, when SS is triggered to transmit a Paging message, the Short Message indication shall be included in the DCI.
SS can be triggered to transmit Short Messages alone, this is achieved in TTCN with the DciTrigger type. SS is triggered to send the Paging message or a Short Message indication at a calculated Paging Occasion provided in the activation time and optionally a list slot offsets when multiple paging occasions are applied. Discontinuous Reception (DRX) is applied for the transmission of a Paging message or a Short Message indication to the UE in the RRC_IDLE or RRC_INACTIVE states. The paging frame calculation is according to TS 38.304 [24] clause 7. The following default values are provided in TS 38.508-1[5]:
-	defaultPagingCycle = 128
-	Ns = one
-	N = 64
-	PF_Offset = 0
When these default values are applied, the Paging Frame calculation is:
-	Paging Frame: SFN mod 128 =2*(UE_ID mod 64) so depending on UE_ID, the Paging Frame is set to 0,2,4,6,… 126 of the  paging cycle.
When UE is in RRC_IDLE or RRC_INACTIVE and when PDCCH monitoring occasions with default association is applied, the Paging Occasion is set to:
-	slot#2 of the Paging Frame when the cell is configured with SSB#1 or
-	slot#1 of the Paging Frame when the cell is configured with SSB#0.
To notify system information modification when UE is in RRC_CONNECTED and when PDCCH monitoring occasions with default association is applied, the Paging Occasion is set to:
-	slot#1 and slot#2 of the Paging Frame when the cell is configured with SSB#1 or
-	slot#0 and slot#1 of the Paging Frame when the cell is configured with SSB#0.
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When the contention based RACH procedure is being executed (RRC connection establishment, RRC reconfiguration, RRC connection resume or RRC re-establishment), in general the UE Contention Resolution Identity MAC CE and the DL RRC PDU on DL CCCH (RRCSetup/RRCReject) or DL DCCH (RRCResume/RRCReestablishment/RRCRelease) are sent in one MAC PDU (RA Msg4). This is achieved by pre-configuring the SS (before the start of the RRC procedure) to send the encoded DL message and UE Contention Resolution Identity MAC CE in one MAC PDU.
There are cases however where it is necessary to send the DL CCCH or DL DCCH message separately from RA Msg4, this is implemented in TTCN using the test case attribute EarlyContentionResolution:
-	RRC connection establishment: when RRCSetup message is part of the test purpose,
-	RRC connection reject: when RRCReject message is part of the test purpose,
-	RRC connection resume: when RRCResume or RRCRelease message is part of the test purpose,
-	RRC connection re-establishment: when RRCReestablishment message is part of the test purpose
-	Special cases: e.g. when no contention resolution shall be sent according to the test purpose.
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According to TS 38.331 [19], clause 5.3.8.3, after reception of the RRCRelease message the UE may either wait 60 ms or for indication of acknowledgement from lower layer. After the RRCRelease message there are cases where the UE may immediately come up with an RRCSetupRequest message. This requires scheduled release of resources at the SS:
1.	At T:	Send RRCRelease, stop UL grants.
2.	At T + 5ms:	Release security.
3.	At T + 10ms:	Release DRX configuration at the SS.
4	At T + 15ms:	Release measurement gap configuration at the SS.
5.	At T + 55ms:	Release SRBs and DRBs.
6.	At T + 60ms:	(Re-)configure SRBs.
7.	Delay of 840ms (NOTE)
T is set to 300ms in advance of RRCRelease.
NOTE:	The delay ensures that the UE is camping on the serving cell again to avoid side effects e.g. due to subsequent power level changes. It does not affect any sending of messages by the UE. The delay 840 ms is chosen to ensure the UE is re-camping on the cell and has read relevant system information (MIB, SIB1 and all other SIs).
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In general, the intra-NR inter-cell handover is done without activation time, i.e. the timing information for configuration of the SS and sending of the RRCReconfiguration is ‘Now'.
The sequence may be interrupted if other events need to be handled. E.g. when a Mobility procedure is performed in the target cell and there are procedures left to be executed on the source cell.
1.	Target Cell:		Configuration of DRBs
2.	Transfer of the PDCP Count for AM DRBs and SRBs (if applied) from source to target cell:
a)	Source Cell: Get PDCP COUNT.
b)	Target Cell: Set PDCP COUNT.
NOTE 1:	No further sending/receiving of DRB data before the HO is done.
NOTE 2:	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.
3.	Target Cell:	Inform the SS about the HO and about the source cell id.
4.	Target Cell:	Configure RACH procedure either dedicated or C-RNTI based.
NOTE 3:	The FollowOnFlag is set to true in the ASP reconfiguring C-RNTI.
5.	Target Cell:	Activate security.
6.	Void
7.	Source Cell:	Stop periodic TA.
NOTE 4:	Unless explicitly specified UL grant configuration keeps configured as per default at the source cell.
8.	Target Cell:	Configure UL grant configuration ("OnSR", periodic TA is not started).
9.	Source Cell:	Send RRCReconfiguration.
10.	Target Cell:	Receive RRCReconfigurationComplete.
11.	Target Cell:	Start periodic TA.
12.	Target Cell:	Inform the SS about completion of the HO (e.g. to trigger PDCP STATUS REPORT PDU).
13.	Target Cell:	Re-configure RACH procedure as for initial access.
14.	Target Cell:	Configure measurement gap (if configured in the source cell or as provided in the RRCReconfiguration message). 
15.	Source Cell:	Reset SRBs and release DRBs.
16.	Source Cell:	Release MeasGapConfig configuration.
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For intra-NR intra-cell handover dedicated timing information is used: the sequence starts at time T with sending of the RRCReconfiguration. T is set to 300 ms in advance of the handover.
1.	Before T:	Get PDCP count for AM DRBs and SRBs (if applied).
2.	At T:	Send RRCReconfiguration.
3.	At T + 5ms:	Release SRBs and DRBs.
4.	At T + 5ms:	Configure RACH procedure either dedicated or C-RNTI based.
NOTE 1:	Since the RACH procedure may require a new C-RNTI to be used it cannot be configured before sending out the RRCReconfiguration.
NOTE 2:	The FollowOnFlag is set to true in the ASPs reconfiguring the RadioBearerList (step 3) and C-RNTI (step 4).
5.	At T + 5ms:	(Re-)configure measurement gap if provided in the RRCReconfiguration message.
6.	At T + 10ms:	(Re-) configure SRBs and DRBs.
7.	At T + 10ms:	Set PDCP COUNT for AM DRBs and SRBs (if applied).
NOTE 3:	For AM DRBs the PDCP count is maintained while for UM DRBs the PDCP count is reset. For SRBs, the PDCP count is maintained or reset depending on the RRCReconfiguration message content.
8.	At T + 10ms:	Re-establish security, disable TA transmission.
9.	(after step 7)	Receive RRCReconfigurationComplete.
10.	(after step 8)	Re-configure RACH procedure as for initial access, enable TA transmissions.
NOTE 4:	The FollowOnFlag is set to true in the ASP reconfiguring RACH.
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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.
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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 if target PCell is the same as source SCell, else at time "Now", steps 4-6:
4.	If target PCell is same as source SCell
4.1	Source PCell: Configure from PCell to normal cell: remove source SCell from the SCell list in the source PCell.
4.2	Target PCell: Configure from 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.
NOTE 4:	The FollowOnFlag is set to true in the ASP reconfiguring C-RNTI.
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.
NOTE 5:	The FollowOnFlag is set to true in the ASP reconfiguring 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	Void.
17a. Source PCell: 	If target PCell is not the same as source SCell:
17a.1 Configure from PCell to normal cell: remove source SCell from the SCell list in the source PCell.
18.	Source SCell: If source SCell is neither target PCell nor target SCell:
18.1	Release DRBs.
[bookmark: _Toc58250749][bookmark: _Toc68072515][bookmark: _Toc75372644][bookmark: _Toc90561822][bookmark: _Toc90578703][bookmark: _Toc100003941][bookmark: _Toc106705512][bookmark: _Toc114953401][bookmark: _Toc52278637]7.3.5.3.5	Sequence of intra-NR inter-cell DAPS handover involving data exchange during the handover
The intra-NR inter-cell handover involving a DAPS DRB 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.
The test loop mode has been activated before this procedure.
NOTE 1: This procedure only involves one DAPS DRB.
Before T:
0.	Source Cell:	Get PDCP COUNT for the DAPS DRB and SRBs.
At T:
1.	Target Cell:	Configuration of DRB.
2. 	Target Cell:	Configuration of Target Cell for no RACH response transmission.
At T+5 ms:
3.	Source Cell:	Send RRCReconfiguration including reconfigurationWithSync. The DRB is configured with daps-Config-r16=true.
At T+10 ms:
4.	Transfer of the PDCP COUNT for the SRBs (if applied) from Source to Target Cell:
Target Cell: 	Set PDCP COUNT.
NOTE 2:	For SRBs, the PDCP COUNT is maintained or reset depending on the RRCReconfiguration message content. If maintained, the DL PDCP COUNT for SRB1 is incremented by 1 to consider the RRCReconfiguration message sent on step 3.
5.	Target Cell:	Inform the SS about the HO and about the source cell id.
6.	Target Cell:	Activate security.
7.	Target Cell:	Configure UL grant configuration ("OnSR", periodic TA is not started).
8.	Target Cell:	Start periodic TA.
At T+15 ms:
9.	Source Cell: 	Send IP packet.
After T+15 ms:
10.	Source Cell: 	Receive loopbacked IP packet.
10A. Transfer of the PDCP COUNT for the DAPS DRB:
           Target Cell: 	Set PDCP COUNT.
NOTE 3:  For DAPS DRB, the PDCP COUNT is maintained and incremented by one in DL and UL to consider the data exchanged in steps 9-10.
11.	Target Cell:	Configure RACH procedure either dedicated or C-RNTI based.
12.	Target Cell:	Receive RRCReconfigurationComplete.
13.	Target Cell:	Inform the SS about completion of the HO (e.g. to trigger PDCP STATUS REPORT PDU).
14.	Target Cell:	Re-configure RACH procedure as for initial access.
14A. Source Cell: Send IP packet.
14B. Source Cell: Receive HARQ ACK feedback.
14C. Target Cell:  Receive loopbacked IP packet.
15.	Target Cell:	Send RRCReconfiguration (daps-SourceRelease) to release the Source Cell.
16. Target Cell:	Receive RRCReconfigurationComplete.
17.	Transfer of the PDCP COUNT for DAPS DRB from source to target cell:
a)	Source Cell:  	Get PDCP COUNT.
b)	Target Cell: 	Set PDCP COUNT.
NOTE 4:	From this point, PDCP SN are assigned by the Target Cell.
NOTE 5: For DAPS DRB, the PDCP COUNT is maintained and incremented by one in UL to consider the data exchanged in steps 14A-14C.
18. Source Cell and Target Cell: Perform data procedures to check if data is received from Source or Target Cells.
19. Source Cell: 	Stop periodic TA.
20.	Source Cell:	Reset SRBs and release DRBs.
7.3.5.4	RRC connection re-establishment
In general, the re-establishment is done without activation time, i.e. the timing information for configuration of the SS and sending of the RRCReestablishment is ‘Now'.
The Source Cell and Target cell can be the same cell.
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, 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 UL grant and periodic TA.
NOTE 5:	The FollowOnFlag is set to true in the ASP configuring the SRBs
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In general, the NR inter-cell PSCell change is done without activation time, i.e. the timing information for configuration of the SS and sending of the RRCReconfiguration is ‘Now'.
1.	NR Target PSCell:			Configuration of SRB3 (if necessary) and DRBs.
2.	Transfer of the PDCP Count for DRBs and SRB3 (if necessary) from NR source to NR target PSCell:
a)	NR Source PSCell: Get PDCP COUNT.
b)	NR Target PSCell: Set PDCP COUNT.
NOTE 1:	No further sending/receiving of DRB data before the PSCell change is done.
NOTE 2:	For AM DRBs the PDCP count is maintained. For SRB3 (if applied) and UM DRBs, the PDCP count is maintained or reset depending on the RRCReconfiguration message content.
3.	NR Target PSCell:			Inform the SS about the PSCell change and about the source cell id.
4.	NR Target PSCell:			Configure RACH procedure either dedicated or C-RNTI based.
NOTE 3:	The FollowOnFlag is set to true in the ASP reconfiguring C-RNTI.
5.	NR Target PSCell:			Activate security.
6.	NR Target PSCell:			Configure UL grant configuration ("OnSR", default grant).
NOTE 4:	Unless explicitly specified UL grant configuration keeps configured as per default at the NR source PSCell.
7.	NR PCell:					Send RRCReconfiguration.
8.	NR PCell:					Receive RRCReconfigurationComplete.
9.	NR Target PSCell:			Inform the SS about completion of the PSCell change (e.g. to trigger PDCP STATUS REPORT PDU).
10.	NR Source PSCell:			Release SRB3 (if necessary) and DRBs.
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For NR-DC NR intra-cell PSCell change dedicated timing information is used: the sequence starts at time T with sending of the RRCReconfiguration. T is set to 300 ms in advance of the PSCell change.
1.	NR PSCell before T:			Get PDCP count for DRBs and SRB3 (if applied).
2.	NR PCell at T:					Send RRCReconfiguration.
3.	NR PSCell at T:					Release SRB3 (if necessary) and DRBs.
4.	NR PSCell at T:					Configure RACH procedure either dedicated or C-RNTI based.
NOTE 1:	The FollowOnFlag is set to true in the ASP reconfiguring C-RNTI.
5.	NR PSCell at T + 5ms:		(Re-)configure SRB3 (if necessary) and DRBs.
6.	NR PSCell at T + 5ms:		Restore the PDCP counts
NOTE 2:	For AM DRBs the PDCP count is maintained. For SRB3 (if applied) and UM DRBs, the PDCP count is maintained or reset depending on the RRCReconfiguration message content.
7.	NR PSCell at T + 5ms:		Re-establish security.
8.	NR PCell:					Receive RRCReconfigurationComplete.
[bookmark: _Toc68072519][bookmark: _Toc75372648][bookmark: _Toc90561826][bookmark: _Toc90578707][bookmark: _Toc100003945][bookmark: _Toc106705516][bookmark: _Toc114953405]7.3.5.5.3	Sequence of NR-DC intra-PCell handover and intra-cell PSCell change
For NR-DC intra-NR intra PCell handover dedicated timing information is used: the sequence starts at time T with sending of the RRCReconfiguration. T is set to 300 ms in advance of the handover.
1.	PCell and PSCell before T:		Get PDCP count for AM DRBs and SRBs (if applied).
2.	PCell At T :						Send RRCReconfiguration.
3.	PCell and PSCell at T + 5ms:	Release SRBs and DRBs.
4.	PCell and PSCell at T + 5ms:	Configure RACH procedure either dedicated or C-RNTI based.
NOTE 1:	Since the RACH procedure may require a new C-RNTI to be used it cannot be configured before sending out the RRCReconfiguration.
NOTE 2:	The FollowOnFlag is set to true in the ASPs reconfiguring the RadioBearerList (step 3) and C-RNTI (step 4).
5.	PCell and PSCell at T + 10ms:	(Re-) configure SRBs and DRBs.
7.	PCell and PSCell at T + 10ms:	Set PDCP COUNT for AM DRBs and SRBs (if applied).
NOTE 3:	For AM DRBs the PDCP count is maintained while for UM DRBs the PDCP count is reset. For SRBs, the PDCP count is maintained or reset depending on the RRCReconfiguration message content.
8.	PCell and PSCell at T + 10ms:	Re-establish security, disable TA transmission.
9.	PCell (after step 8)				Receive RRCReconfigurationComplete.
10.	PCell (after step 9)				Re-configure RACH procedure as for initial access, enable TA transmissions.
NOTE 4:	The FollowOnFlag is set to true in the ASP reconfiguring RACH.
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If a UE is configured to establish more than one PDU session at switch on, the order in which they are requested by the UE cannot be guaranteed; and in fact may be different between successive instances of switching on in the same test case.  In order to align NR/5GC with EN-DC and E-UTRA/EPC, TTCN allocates:
-	drb-Identity 1 for the default DRB of the PDU session for IMS.
-	drb-Identity 2 onwards for other DRB(s).
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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.
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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.
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Figure 7.3.7.2-1: Delays in PUCCH synchronized state
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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

[bookmark: _Toc90561832][bookmark: _Toc90578713][bookmark: _Toc100003951][bookmark: _Toc106705522][bookmark: _Toc114953412]7.3.8	Void
[bookmark: _Toc100003952][bookmark: _Toc106705523][bookmark: _Toc114953413]7.4	NR sidelink
[bookmark: _Toc100003953][bookmark: _Toc106705524][bookmark: _Toc114953414]7.4.1	Introduction
Test cases testing sidelink require a special test method.
[bookmark: _Toc100003954][bookmark: _Toc106705525][bookmark: _Toc114953415]7.4.2	Physical and MAC layer aspects
[bookmark: _Toc100003955][bookmark: _Toc106705526][bookmark: _Toc114953416]7.4.2.1	General
For each configured SL BWP, the TTCN may configure resource pools for transmission and/or reception. TTCN configures NR-SS-UE with reception pool equivalent to UE transmission pool and TTCN configures NR-SS-UE with transmission pool equivalent to UE reception pool.
NR-SS-UE is not configured to do any sensing.
[bookmark: _Toc100003956][bookmark: _Toc106705527][bookmark: _Toc114953417]7.4.2.2	Timing
[bookmark: _Toc100003957][bookmark: _Toc106705528][bookmark: _Toc114953418]7.4.2.2.1	NR-SS-UE timing synchronisation
The SS shall provide one system time common across all RATs and NR-SS-UEs. The timing of each configured NR-SS-UE is specified as an offset to this common system time.
For timing synchronisation, the NR-SS-UE can be configured:
-	In coverage of an NR cell: the NR-SS-UE is associated with an NR cell, it selects the NR Cell as synchronisation reference source. NR-SS-UE applies the same timing start and timing offsets as the NR cell.
-	Out of coverage synchronising from the GNSS signal: the NR-SS-UE selects the GNSS signal as the synchronisation reference source. The DFN, subframe and slot numbers are derived from the UTC time of the GNSS signal as specified in TS 38.331 [16] clause 5.8.12.
-	Out of coverage synchronising from UE: the UE under test is the synchronisation source, i.e. the SyncRef UE. The NR-SS-UE shall use the received SLSS and MasterInformationBlock-SL-V2X transmitted by UE as synchronisation source as specified in TS 38.331 [16], clause 5.8.6.
-	Out of coverage without synchronisation reference source: NR-SS-UE shall initiate autonomously the DirectFrameNumber, Subframe and slot numbers using respective offsets specified in test case prose or Table 7.3.8.2-1. The timing of each configured NR-SS-UE is specified as an offset to the common system time.
Table 7.3.8.2-1: Timing parameters of NR-SS-UEs
	NR cell Id
	DFN-offset
(note 1)
	Tcell
offset
(note 2)
	Tc-offset
(note 3)

	NR SS UE 1
	0
	0
	0

	NR SS UE 2
	5
	1
	216

	NR SS UE 3
	253
	4
	1523

	NOTE 1:	DFN-offset corresponds to the offset applied on system frame number (0..1023).
NOTE 2:	Tcell corresponds to the timing offset in Ts. Ts = 1/(15000 * 2048) as for NR.
NOTE 3:	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).



No timing advance is applied to NR-SS-UE.
In the context of NR-SS-UE, the DFN and SFN are equivalent, H-SFN is used as an SFN wraparound counter (0..1023) as per clause 7.1.5.2.
[bookmark: _Toc100003958][bookmark: _Toc106705529][bookmark: _Toc114953419]7.4.2.2.2	ASP timing
The timing information provided by the request ASP for a transmission on PC5 specifies the slot in which the SCI format 1-A is transmitted. If the configured SCI indicates one PSSCH resource, the NR-SS-UE shall transmit the PSSCH in the same slot as the corresponding SCI. If the configured SCI indicates multiple PSSCH resources, the request ASP provides the corresponding list of SDU/PDU to be transmitted, i.e. one SDU/PDU is provided per PSSCH resource. The configured SCI specifies the slot offset between PSSCH as specified in TS 38.214 [22] clause 8.1.5.
In case the TimingInfo indicates “Now” or “Any slot”, it is up to the NR-SS-UE to find the appropriate sidelink slot for scheduling PCCH/PSSCH. Sidelink slots are specified as per TS 38.214 [22] clause 8.1.2.1. When configured for SLSS and MasterInformationBlockSidelink reception and/or transmission, NR-SS-UE shall not transmit in slots reserved for S-SS/PSBCH. When configured with PSFCH, the NR-SS-UE shall not transmit PSSCH in symbols which are configured for PSFCH.
In case of TimingInfo not being “Now” TTCN shall ensure that the data is scheduled at least 100ms in advance. 
In reception, NR-SS-UE monitors all sidelink slots, no SCI is configured in reception. NR-SS-UE reports to TTCN the data matching the configured source and/or destination Layer-2 ID.
[bookmark: _Toc100003959][bookmark: _Toc106705530][bookmark: _Toc114953420]7.4.2.3	SLSS/PSBCH transmission and reception
When the NR-SS-UE is configured to transmit S-SS/PSBCH, the following rules apply:
-	TTCN provides the MasterInformationBlockSidelink to the NR-SS-UE as an structured ASN.1 type using the sidelink system control port. The NR-SS-UE shall set the directFrameNumber and slotIndex in the MasterInformationBlockSidelink according to TS 38.331 [16] clause 5.8.9.4.3. A dummy value is provided by TTCN. 
-	The NR-SS-UE shall encode the MasterInformationBlockSidelink ASN.1 message as specified in Table 8.1-1.
-	The NR-SS-UE shall transmit the encoded MasterInformationBlockSidelink message periodically as specified in TS 38.331 [16]. For each transmission, the SS shall update directFrameNumber and slotIndex value as specified above.
When the NR-SS-UE is configured to receive S-SS/PSBCH, the following rules apply:
-	NR-SS-UE can be configured in out of coverage synchronising from UE.
-	NR-SS-UE shall report SL-SSID and MasterInformationBlockSidelink over the sidelink system indication port when configured to do so.
[bookmark: _Toc100003960][bookmark: _Toc106705531][bookmark: _Toc114953421]7.4.2.4	Resource allocation in frequency domain
[bookmark: _Toc100003961][bookmark: _Toc106705532][bookmark: _Toc114953422]7.4.2.4.1		General
TS 38.214 [22] clause 8.1.3.2 describes the transport block size (TBS) determination from the UE’s point of view: the UE calculates the TBS depending on several parameters. From a test model’s point of view appropriate values need to be found for the parameters to achieve a given TBS and the corresponding .
Scheduling mode for transmission is only in automatic mode. The NR-SS-UE shall apply the rules as described in clause 7.3.8.6.3.2.
[bookmark: _Toc100003962][bookmark: _Toc106705533][bookmark: _Toc114953423]7.4.2.4.2	Automatic mode - Determination of TBS and corresponding 
In automatic mode, for each PSSCH transmission, the SS shall autonomously select a TBS and a LRBs / IMCS pair for this TBS as according to clause 7.1.2.2.4.2 and according to the minimum and maximum MCS values provided in NR_SL_ResourcePool_Type.sl_MaxTxTransNumPSSCH_r16. NR-SS-UE defines  using the LRBs / IMCS pair.
The SS implementation shall comply to the above requirements and be based on the following assumptions:
-	Number of layers υ = 1
-	xOverhead = 0
-	sl-PSSCH-DMRS-TimePattern = 2
-	sl-LengthSymbols = 14
Further details are left up to SS implementation.
[bookmark: _Toc100003963][bookmark: _Toc106705534][bookmark: _Toc114953424]7.4.2.5	HARQ processes and retransmissions
When configured in reception, the NR-SS-UE is configured with the maximum number of HARQ retransmission (NR_SL_ResourcePool_Type.sl_MaxTxTransNumPSSCH_r16). According to TS 38.321[13] clause 5.22.1.1, UE selects the number of HARQ retransmissions from this maximum allowed number. Unless explicitly specified in the test model, retransmissions are not transmitted to TTCN.
When configured in transmission, the maximum number of HARQ retransmission (NR_SL_ResourcePool_Type. sl_MaxTxTransNumPSSCH_r16) indicates to NR-SS-UE the exact number of retransmissions to be applied unless PSFCH is configured and ack is received from the UE under test.
When PSFCH is configured in the resource pool, if NR-SS-UE receives a PSSCH and the HARQ feedback enabled/disabled indicator field in the associated SCI format 2-A or SCI format 2-B has value 1, the NR-SS-UE shall provide to UE under test the HARQ-ACK/NACK information in a PSFCH transmission in the resource pool as specified in TS 38.321[13].
[bookmark: _Toc100003964][bookmark: _Toc106705535][bookmark: _Toc114953425]7.4.2.6	Data scheduling
According to TS 38.508-1[5] the sl-TDD-Config-r16 is set to ‘111111111111’B.
For scheduling of sidelink data, when timing information is explicit and when no S-SSB is transmitted, the timing provided by TTCN corresponds to the time at which the NR-SS-UE shall transmit to the UE the PSCCH carrying the SCI message. The data scheduling applied by TTCN is specified in Tables 7.4.2.6-1 or Table 7.4.2.6-2.
Table 7.4.2.6-1: Data scheduling for FR1: SCS=15kHz and sl-TimeResource-r16=’1111111100’B
	Frame X

	Subframe 0
	Subframe 1
	Subframe 2
	Subframe 3
	Subframe 4
	Subframe 5
	Subframe 6
	Subframe 7
	Subframe 8
	Subframe 9

	Slot 0
	0
	
	Slot 0
	0
	
	Slot 0
	0
	
	Slot 0
	0
	
	Slot 0
	0
	
	Slot 0
	0
	
	Slot 0
	0
	
	Slot 0
	0
	
	Slot 0
	0
	
	Slot 0
	0
	

	
	1
	
	
	1
	PSCCH/PSSCH
	
	1
	
	
	1
	
	
	1
	
	
	1
	
	
	1
	
	
	1
	
	
	1
	
	
	1
	

	
	2
	
	
	2
	
	
	2
	
	
	2
	
	
	2
	
	
	2
	
	
	2
	
	
	2
	
	
	2
	
	
	2
	

	
	3
	
	
	3
	
	
	3
	
	
	3
	
	
	3
	
	
	3
	
	
	3
	
	
	3
	
	
	3
	
	
	3
	

	
	4
	
	
	4
	
	
	4
	
	
	4
	
	
	4
	
	
	4
	
	
	4
	
	
	4
	
	
	4
	
	
	4
	

	
	5
	
	
	5
	
	
	5
	
	
	5
	
	
	5
	
	
	5
	
	
	5
	
	
	5
	
	
	5
	
	
	5
	

	
	6
	
	
	6
	
	
	6
	
	
	6
	
	
	6
	
	
	6
	
	
	6
	
	
	6
	
	
	6
	
	
	6
	

	
	7
	
	
	7
	
	
	7
	
	
	7
	
	
	7
	
	
	7
	
	
	7
	
	
	7
	
	
	7
	
	
	7
	

	
	8
	
	
	8
	
	
	8
	
	
	8
	
	
	8
	
	
	8
	
	
	8
	
	
	8
	
	
	8
	
	
	8
	

	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	

	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	

	
	11
	
	
	11
	
	
	11
	
	
	11
	
	
	11
	PSFCH
	
	11
	
	
	11
	
	
	11
	
	
	11
	
	
	11
	

	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	

	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	

	NOTE 1:	Subframes 8 and 9 are not allowed to be used for sidelink transmission.
NOTE 2:	sl-MinTimeGapPSFCH-r16=sl2 and sl-PSFCH-Period-r16=sl4.



Table 7.4.2.6-2: Data scheduling for FR1: SCS=15kHz and sl-TimeResource-r16=’0000000011’B
	Frame X (even)

	Subframe 0
	Subframe 1
	Subframe 2
	Subframe 3
	Subframe 4
	Subframe 5
	Subframe 6
	Subframe 7
	Subframe 8
	Subframe 9

	Slot 0
	0
	
	Slot 0
	0
	
	Slot 0
	0
	
	Slot 0
	0
	
	Slot 0
	0
	
	Slot 0
	0
	
	Slot 0
	0
	
	Slot 0
	0
	
	Slot 0
	0
	
	Slot 0
	0
	

	
	1
	
	
	1
	
	
	1
	
	
	1
	
	
	1
	
	
	1
	
	
	1
	
	
	1
	
	
	1
	
	
	1
	PSCCH/PSSCH

	
	2
	
	
	2
	
	
	2
	
	
	2
	
	
	2
	
	
	2
	
	
	2
	
	
	2
	
	
	2
	
	
	2
	

	
	3
	
	
	3
	
	
	3
	
	
	3
	
	
	3
	
	
	3
	
	
	3
	
	
	3
	
	
	3
	
	
	3
	

	
	4
	
	
	4
	
	
	4
	
	
	4
	
	
	4
	
	
	4
	
	
	4
	
	
	4
	
	
	4
	
	
	4
	

	
	5
	
	
	5
	
	
	5
	
	
	5
	
	
	5
	
	
	5
	
	
	5
	
	
	5
	
	
	5
	
	
	5
	

	
	6
	
	
	6
	
	
	6
	
	
	6
	
	
	6
	
	
	6
	
	
	6
	
	
	6
	
	
	6
	
	
	6
	

	
	7
	
	
	7
	
	
	7
	
	
	7
	
	
	7
	
	
	7
	
	
	7
	
	
	7
	
	
	7
	
	
	7
	

	
	8
	
	
	8
	
	
	8
	
	
	8
	
	
	8
	
	
	8
	
	
	8
	
	
	8
	
	
	8
	
	
	8
	

	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	

	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	

	
	11
	
	
	11
	
	
	11
	
	
	11
	
	
	11
	
	
	11
	
	
	11
	
	
	11
	
	
	11
	
	
	11
	

	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	

	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	

	Frame X+2 

	Subframe 0
	Subframe 1
	Subframe 2
	Subframe 3
	Subframe 4
	Subframe 5
	Subframe 6
	Subframe 7
	Subframe 8
	Subframe 9

	Slot 0
	0
	
	Slot 0
	0
	
	Slot 0
	0
	
	Slot 0
	0
	
	Slot 0
	0
	
	Slot 0
	0
	
	Slot 0
	0
	
	Slot 0
	0
	
	Slot 0
	0
	
	Slot 0
	0
	

	
	1
	
	
	1
	
	
	1
	
	
	1
	
	
	1
	
	
	1
	
	
	1
	
	
	1
	
	
	1
	
	
	1
	

	
	2
	
	
	2
	
	
	2
	
	
	2
	
	
	2
	
	
	2
	
	
	2
	
	
	2
	
	
	2
	
	
	2
	

	
	3
	
	
	3
	
	
	3
	
	
	3
	
	
	3
	
	
	3
	
	
	3
	
	
	3
	
	
	3
	
	
	3
	

	
	4
	
	
	4
	
	
	4
	
	
	4
	
	
	4
	
	
	4
	
	
	4
	
	
	4
	
	
	4
	
	
	4
	

	
	5
	
	
	5
	
	
	5
	
	
	5
	
	
	5
	
	
	5
	
	
	5
	
	
	5
	
	
	5
	
	
	5
	

	
	6
	
	
	6
	
	
	6
	
	
	6
	
	
	6
	
	
	6
	
	
	6
	
	
	6
	
	
	6
	
	
	6
	

	
	7
	
	
	7
	
	
	7
	
	
	7
	
	
	7
	
	
	7
	
	
	7
	
	
	7
	
	
	7
	
	
	7
	

	
	8
	
	
	8
	
	
	8
	
	
	8
	
	
	8
	
	
	8
	
	
	8
	
	
	8
	
	
	8
	
	
	8
	

	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	

	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	

	
	11
	
	
	11
	
	
	11
	
	
	11
	
	
	11
	
	
	11
	
	
	11
	
	
	11
	
	
	11
	PSFCH
	
	11
	

	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	

	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	

	NOTE 1:	Subframes 1 to 7 are not allowed to be used for sidelink transmission.
NOTE 2:	sl-MinTimeGapPSFCH-r16=sl2 and sl-PSFCH-Period-r16=sl4.



7.4.3	SCCH and STCH data transmission and reception
[bookmark: _Toc100003965][bookmark: _Toc106705536][bookmark: _Toc114953426]7.4.3.1	Broadcast and groupcast
UE and NR-SS-UE are configured with the same pool(s) of resources.
When configured in transmission, the SL-DRB in NR-SS-UE is configured with: 
-	NR-SS-UE layer-2 ID (which corresponds to the source layer-2 ID) is set to a constant and
-	UE Layer-2 ID  (which corresponds to the destination layer-2 ID) is set to the destination layer-2 ID for broadcast or groupcast (TS 38.508-1 [5]) .
-	The initial value of the SN is set to a constant value.
When configured in reception, the SL-DRB in NR-SS-UE is configured with:
-	NR-SS-UE layer-2 ID (which corresponds to the destination layer-2 ID) is set to the destination layer-2 ID for broadcast or groupcast (TS 38.508-1 [5]); NR-SS-UE shall send to TTCN only the data packets received with the correct destination layer-2 identities in the MAC header. 
-	UE Layer-2 ID (which corresponds to the source layer-2 ID) is set to ‘AnyValue’ as it is randomly and uniquely self-selected by UE. 
-	Logical Channel Id is set to ‘AnyValue’ as it is selected by the transmitting UE.
-	The initial value of the SN is set to the SN of the first received PDCP Data PDU.
[bookmark: _Toc100003966][bookmark: _Toc106705537][bookmark: _Toc114953427]7.4.3.2	Unicast
[bookmark: _Toc100003967][bookmark: _Toc106705538][bookmark: _Toc114953428]7.4.3.2.1		General
UE and NR-SS-UE are configured with the same pool(s) of resources.
[bookmark: _Toc100003968][bookmark: _Toc106705539][bookmark: _Toc114953429]7.4.3.2.2	Unicast procedures
[bookmark: _Toc100003969][bookmark: _Toc106705540][bookmark: _Toc114953430]7.4.3.2.2.1	UE initiated PC5 unicast direct link communication
In general, the UE initiating PC5 unicast direct link communication procedure is done without activation time.
1.	NR-SS-UE is previously configured with Tx and Rx pools. SL-SRB0/1/2/3 are configured with UE layer-2 ID and NR-SS-UE layer-2 ID set to ‘AnyValue’. 
2.	Receive DIRECT LINK ESTABLISHMENT REQUEST message on SL-SRB0.
	NOTE 1:  The Source and destination Layer-2 IDs used to transmit the message are reported in the common part of NR_SL_SYSTEM_IND.
3.	Reconfigure SL-SRB1/2/3: set the UE layer-2 ID with the source Layer-2 ID received with the DIRECT LINK ESTABLISHMENT REQUEST message. Set the NR-SS-UE Id to a constant.
4.	Start ciphering and integrity on SL-SRB1/2/3.
5.	Send DIRECT LINK SECURITY MODE COMMNAND on SL-SRB1.
6.	Receive DIRECT LINK SECURITY MODE COMPLETE on SL-SRB1.
	NOTE 2: Retrieve the PQFI from DIRECT LINK SECURITY MODE COMPLETE.
7.	Send DIRECT LINK ESTABLISHMENT ACCEPT on SL-SRB2.
8.	Receive RRCReconfigurationSidelink on SL-SRB3.
	NOTE 3: Retrieve parameters to configure SL-DRB.
9.	Configure SL-DRB.
10.	Activate ciphering and integrity on SL-DRB.
11.	Send RRCReconfigurationCompleteSidelink on SL-SRB3.
[bookmark: _Toc100003970][bookmark: _Toc106705541][bookmark: _Toc114953431]7.4.3.2.2.2	NR-SS-UE initiated PC5 unicast direct link communication
In general, the NR-SS-UE initiating PC5 unicast direct link communication procedure is done without activation time.
1.	NR-SS-UE is previously configured with Tx and Rx pools. SL-SRB0/1/2/3 configured with UE layer-2 ID set to the Destination layer-2 ID for unicast initial signalling (TS 38.508-1 [5] Table 4.7.5.5-42) and NR-SS-UE layer-2 ID set to a constant value.
2.	Start ciphering and integrity on SL-SRB1/2/3.
3.	Send DIRECT LINK ESTABLISHMENT REQUEST message on SL-SRB0.
4.	Receive DIRECT LINK SECURITY MODE COMMNAND on SL-SRB1.
	NOTE 1: The Source Layer-2 ID and destination Layer-2 ID used to transmit the message is reported in the common part of NR_SL_SYSTEM_IND.
5.	Reconfigure SL-SRB1/2/3: set the UE layer-2 ID to the source Layer-2 ID used by UE to transmit the DIRECT LINK SECURITY MODE COMMNAND message.
6.	Send DIRECT LINK SECURITY MODE COMPLETE on SL-SRB1.
7.	Receive DIRECT LINK ESTABLISHMENT ACCEPT on SL-SRB2.
8.	Configure SL-DRB.
9.	Activate ciphering and integrity on SL-DRB.
10.	Send RRCReconfigurationSidelink on SL-SRB3.
11.	Receive RRCReconfigurationCompleteSidelink on SL-SRB3.
[bookmark: _Toc68072525][bookmark: _Toc75372654][bookmark: _Toc90561839][bookmark: _Toc90578720][bookmark: _Toc100003971][bookmark: _Toc106705542][bookmark: _Toc114953432]8	Other SS requirements with TTCN-3 impact
[bookmark: _Toc27473529][bookmark: _Toc29377800][bookmark: _Toc29378173][bookmark: _Toc36040506][bookmark: _Toc43923580][bookmark: _Toc51925549][bookmark: _Toc52278640][bookmark: _Toc58250755][bookmark: _Toc68072526][bookmark: _Toc75372655][bookmark: _Toc90561840][bookmark: _Toc90578721][bookmark: _Toc100003972][bookmark: _Toc106705543][bookmark: _Toc114953433]8.1	Codec requirements
The SS shall comply with the requirements specified in TS 36.523-3 [12] subclause 8.1. In addition, the SS shall also comply with the codec requirements specified in Table 8.1-1.
Table 8.1-1: Codec requirements
	Type definitions
	Codec requirements
	Encoding rule in TTCN-3

	NR ASN.1 types used for RRC signalling
	shall comply to TS 38.331 [16] subclause 8.3
	UNALIGNED_PER_OctetAligned

	EAP types
	shall comply to Tabular Notated (see note)
	EAP Types

	LPP(e) ASN.1 types used for LPP(e) broadcast signalling
	shall comply to TS 37.355 [29] clause 7.4
	UNALIGNED_PER_OctetAligned

	NOTE:	Tabular Notated is performed by concatenation of all the present fields in the TTCN-3 template.



[bookmark: _Toc27473530][bookmark: _Toc29377801][bookmark: _Toc29378174][bookmark: _Toc36040507][bookmark: _Toc43923581][bookmark: _Toc51925550][bookmark: _Toc52278641][bookmark: _Toc58250756][bookmark: _Toc68072527][bookmark: _Toc75372656][bookmark: _Toc90561841][bookmark: _Toc90578722][bookmark: _Toc100003973][bookmark: _Toc106705544][bookmark: _Toc114953434]8.2	External function definitions
The SS shall implement the external functions specified in TS 36.523-3 [12] subclause 8.2.
The following external functions shall also be implemented by the SS.
	TTCN-3 External Function

	Name
	fx_NG_NasIntegrityAlgorithm

	Description
	Apply integrity protection algorithm on a given octetstring

	Parameters
	NAS PDU
	octetstring according to TS 24.501 [26], clause 4.4.3.3 this shall include octet 7 to n of the security protected NAS message, i.e. the sequence number IE and the NAS message IE

	
	Integrity Algorithm
	4 bits as defined in TS 24.501 [26], clause 9.11.3.34

	
	KNASint
	Integrity key

	
	NAS COUNT
	as documented in TS 24.501 [26]

	
	BEARER Id
	fix value of '00000'B for 3GPP access and '00001'B for non-3GPP access

	
	Direction
	UL: 0
DL: 1
(acc. to TS 33.501 [25], clause D.3.1)

	Return Value
	Message Authentication Code (4 octets)



	TTCN-3 External Function

	Name
	fx_NG_NasCiphering

	Description
	Apply ciphering on a given octetstring

	Parameters
	NAS PDU
	octetstring

	
	Ciphering Algorithm
	4 bits as defined in TS 24.501 [26], clause 9.11.3.34

	
	KNASenc
	Ciphering Key

	
	NAS COUNT
	as documented in TS 24.501 [26]

	
	BEARER Id
	fix value of '00000'B for 3GPP access and '00001'B for non-3GPP access

	Return Value
	ciphered octet string



	TTCN-3 External Function

	Name
	fx_NG_NasDeciphering

	Description
	Apply deciphering on a given octetstring

	Parameters
	ciphered NAS PDU
	octetstring

	
	Ciphering Algorithm
	4 bits as defined in TS 24.501 [26], clause 9.11.3.34

	
	KNASenc
	Ciphering Key

	
	NAS COUNT
	as documented in TS 24.501 [26]

	
	BEARER Id
	fix value of '00000'B for 3GPP access and '00001'B for non-3GPP access

	Return Value
	deciphered octet string



	TTCN-3 External Function

	Name
	fx_NR_AsIntegrityAlgorithm

	Description
	Apply integrity protection algorithm on a given octetstring

	Parameters
	PDCP PDU
	octetstring

	
	Integrity Algorithm
	3 bits as defined in TS 33.501 [25]

	
	KRRCint
	Integrity key

	
	PDCP COUNT
	octetstring, length 4

	
	BEARER Id
	the value of the DRB identity minus one

	
	Direction
	UL: 0
DL: 1
(acc. to TS 33.501 [25], clause D.3)

	Return Value
	Message Authentication Code (4 octets)



[bookmark: _Toc27473531][bookmark: _Toc29377802][bookmark: _Toc29378175][bookmark: _Toc36040508][bookmark: _Toc43923582][bookmark: _Toc51925551][bookmark: _Toc52278642][bookmark: _Toc58250757][bookmark: _Toc68072528][bookmark: _Toc75372657][bookmark: _Toc90561842][bookmark: _Toc90578723][bookmark: _Toc100003974][bookmark: _Toc106705545][bookmark: _Toc114953435]9	IXIT proforma
[bookmark: _Toc27473532][bookmark: _Toc29377803][bookmark: _Toc29378176][bookmark: _Toc36040509][bookmark: _Toc43923583][bookmark: _Toc51925552][bookmark: _Toc52278643][bookmark: _Toc58250758][bookmark: _Toc68072529][bookmark: _Toc75372658][bookmark: _Toc90561843][bookmark: _Toc90578724][bookmark: _Toc100003975][bookmark: _Toc106705546][bookmark: _Toc114953436]9.1	Introduction
The partial IXIT proforma contained in the present document is provided for completion, when the related Abstract Test Suite(s) is(are) to be used against the Implementation Under Test (IUT).
The completed partial IXIT will normally be used in conjunction with the completed ICS, as it adds precision to the information provided by the ICS.
The PIXITs specified in TS 36.523-3 [12] clause 9 apply. Additional 5GS PIXITs are specified in the following subclauses.
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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_n31A_n773A
	
	NR CA Band Combination with 2CC

	px_NR_CA_3CC_BandCombination
	NR_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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Table 9.3-1: Void
Table 9.3-2: 5GC PIXIT
	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_NAS_5GC_AuthenticationType
	NAS_5GC_AKA_Type
	AKA_5G
	AKA_5G, AKAP_EAP
	NAS 5GC Authentication type

	px_NAS_5GC_CipheringAlgorithm
	B4_Type
	‘0010’B
	
	NAS 5GC Ciphering Algorithm (see Note 1)

	px_NAS_5GC_IntegrityProtAlgorithm
	B4_Type
	‘0010’B
	
	NAS 5GC Integrity Algorithm (see Note 1)

	px_NAS_5GC_XRES_Length
	integer 
	16
	
	NAS 5GC XRES length, in octets, used in Authentication

	NOTE 1:	Unless specified otherwise in the test case prose, the null algorithm shall not be used for verification.
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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.
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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.
[bookmark: _MON_1508913185][image: ]
Figure 10.2.1-1: UE postamble states and procedures for E-UTRA/EPC
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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
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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.
	-
	-
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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.
	-
	-
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The procedure specified in TS 36.523-3 [12] subclause 10.3.4 applies.
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The procedure specified in TS 36.523-3 [12] subclause 10.3.5 applies.
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In order to bring the UE to the switched/powered off state, a procedure needs to be executed, which depends on the UE state at the end of test case body. The UE postamble start states and associated procedures are shown in figure 10.3.1-1.


Figure 10.3.1-1: UE postamble states and procedures for NR/5GC

If the test body ends by releasing an emergency call whilst in limited service, the UE may be in either NR REGISTERED or in NR DEREGISTERED state as the UE behaviour is not specified. The postamble procedures shall allow for both possible start states.


Figure 10.3.1-2: UE postamble states and procedures after emergency call release in limited service
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Table 10.3.2-1: Switch/Power off procedure
	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	Test procedure for Switch off / Power off in RRC_IDLE as specified in TS 38.508-1 [5] subclause 4.9.6.1
	-
	-
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Table 10.3.3-1: Switch/Power off procedure
	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	 Test procedure for Switch off / Power off in RRC_INACTIVE as specified in TS 38.508-1 [5] subclause  4.9.6.2
	
	



[bookmark: _Toc27473542][bookmark: _Toc29377813][bookmark: _Toc29378186][bookmark: _Toc36040519][bookmark: _Toc43923593][bookmark: _Toc51925569][bookmark: _Toc52278660][bookmark: _Toc58250775][bookmark: _Toc68072546][bookmark: _Toc75372675][bookmark: _Toc90561860][bookmark: _Toc90578741][bookmark: _Toc100003992][bookmark: _Toc106705563][bookmark: _Toc114953453]10.3.4	Switch/Power off procedure in State 3N-A
Table 10.3.4-1: Switch/Power off procedure
	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	Test procedure for Switch off / Power off in RRC_CONNECTED as specified in TS 38.508-1 [5] subclause 4.9.6.3
	-
	-
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Table 10.3.4A-1: Switch/Power off procedure
	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	Test procedure for Switch off / Power off in RRC_CONNECTED with T3540 started as specified in TS 38.508-1 [5] subclause 4.9.6.3A
	-
	-
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Table 10.3.5-1: Switch/Power off procedure
	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	Test procedure for Switch off / Power off in State DEREGISTERED as specified in TS 38.508-1 [5] subclause 4.9.6.4
	-
	-
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Table 10.3.6-1: Switch/Power off procedure
	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	-
	EXCEPTION: Steps 1a1 to 1b1 describe behaviour that depends on the UE capability; the "lower case letter" identifies a step sequence that take place if [36] pc_SwitchOnOff or [37] pc_USIM_Removal is supported.
	-
	-

	1a1
	IF pc_SwitchOnOff THEN switch off UE, IF pc_USIM_Removal THEN remove the USIM (NOTE 1)
	-
	-

	1a2
	Start T_Delay=5 sec
	
	

	-
	EXCEPTION: Steps 1a3a1 to 1a3b1 describe behaviour depending UE implementation; the "lower case letter" identifies a step sequence that take place if the UE performs a specific action.
	-
	-

	1a3a1
	The UE transmits an RRCSetupRequest message
	-->
	NR RRC: RRCSetupRequest

	1a3a2
	Stop T_Delay
	
	

	1a3a3
	SS transmits an RRCSetup message
	<--
	NR RRC: RRCSetup

	1a3a4
	The UE transmits an RRCSetupComplete message including the DEREGISTRATION REQUEST message
	-->
	NR RRC: RRCSetupComplete
5GMM: DEREGISTRATION REQUEST 

	1a3a5
	The SS transmits an RRCRelease message
	<--
	RRC: RRCRelease

	1a3b1
	T_Delay expires (NOTE 2)
	-
	-

	1b1
	ELSE power off UE (NOTE 3)
	-
	-

	NOTE 1:	USIM removal is a feasible alternative to switch off UE.
NOTE 2:	The UE has performed local deregistration
NOTE 3:	Power off is used when UE does not support switch off or USIM removal, in which case no UE originated deregistration procedure is expected.
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Table 10.3.7-1: Switch/Power off procedure
	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	The SS transmits a DEREGISTRATION REQUEST message with Deregistration type IE set to "re-registration not required".
	<--
	NR RRC: DLInformationTransfer
5GMM: DEREGISTRATION REQUEST

	2
	Start T_Delay=5 sec.
	
	

	-
	EXCEPTION: Steps 3a1 – 3c3 describe optional behaviour that depends on the UE implementation.
	-
	-

	3a1
	The UE transmits a DEREGISTRATION ACCEPT message.
	-->
	NR RRC: ULInformationTransfer
5GMM: DEREGISTRATION ACCEPT

	3a2
	Stop T_Delay.
	
	

	3a3
	The SS transmits an RRCRelease message
	<--
	RRC: RRCRelease

	3b1
	T_Delay expires. (NOTE 1)
	-
	-

	3b2
	The SS locally releases the RRC connection.
	
	

	3c1
	The UE transmits a 5GMM STATUS message
	-->
	NR RRC: ULInformationTransfer
5GMM: 5GMM STATUS

	3c2
	Stop T_Delay.
	
	

	3c3
	The SS transmits an RRCRelease message
	<--
	RRC: RRCRelease

	4
	Test procedure for Switch off / Power off in State DEREGISTERED as specified in TS 38.508-1 [5] subclause 4.9.6.4.
	-
	-

	NOTE 1: 	The UE has performed local deregistration, so the SS shall also perform the deregistration procedure.



Table 10.3.7-2: DEREGISTRATION REQUEST (Step 1, Table 10.3.7-1)
	Derivation Path: TS 38.508-1 [5], Table 4.7.1-14.

	Information Element
	Value/remark
	Comment
	Condition

	De-registration type
	‘0001’B
	Re-registration not required
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Please refer to TS 36.523-3 [12] subclause 10.1.
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In order to bring the UE to switched/powered off state there are some procedures that need to be executed.
When UE is Out of coverage of an NR cell:
-	When a PC5 unicast link is established, the PC5 release procedure as specified in TS 38.508-1[5] clause 4.9.30 is executed before UE is switched/powered off.
-	When no PC5 unicast link is established, UE is switched/powered off.
When UE is In coverage of an NR cell:
-	When a PC5 unicast link is established, the PC5 release procedure as specified in TS 38.508-1[5] clause 4.9.30 is executed then the NR postamble procedure as specified in clause 10.3 is executed.
-	When no PC5 unicast link is established, the NR postamble procedure as specified in clause 10.3 is executed.
[bookmark: _Toc114953460]10.6	On GERAN
Please refer to TS 36.523-3 [12] subclause 10.2.
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[bookmark: _Toc27473545][bookmark: _Toc29377816][bookmark: _Toc29378189][bookmark: _Toc36040522][bookmark: _Toc43923597][bookmark: _Toc51925573][bookmark: _Toc52278664][bookmark: _Toc58250779][bookmark: _Toc68072550][bookmark: _Toc75372679][bookmark: _Toc90561867][bookmark: _Toc90578748][bookmark: _Toc100004000][bookmark: _Toc106705571][bookmark: _Toc114953462]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].
[bookmark: _Toc27473546][bookmark: _Toc29377817][bookmark: _Toc29378190][bookmark: _Toc36040523][bookmark: _Toc43923598][bookmark: _Toc51925574][bookmark: _Toc52278665][bookmark: _Toc58250780][bookmark: _Toc68072551][bookmark: _Toc75372680][bookmark: _Toc90561868][bookmark: _Toc90578749][bookmark: _Toc100004001][bookmark: _Toc106705572][bookmark: _Toc114953463]11.2	EN-DC
[bookmark: _Toc36040524][bookmark: _Toc43923599][bookmark: _Toc51925575][bookmark: _Toc52278666][bookmark: _Toc58250781][bookmark: _Toc68072552][bookmark: _Toc75372681][bookmark: _Toc90561869][bookmark: _Toc90578750][bookmark: _Toc100004002][bookmark: _Toc106705573][bookmark: _Toc114953464][bookmark: _Toc27473547][bookmark: _Toc29377818][bookmark: _Toc29378191]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_21A_n28A 
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
[bookmark: _Toc36040525][bookmark: _Toc43923600][bookmark: _Toc51925576][bookmark: _Toc52278667][bookmark: _Toc58250782][bookmark: _Toc68072553][bookmark: _Toc75372682][bookmark: _Toc90561870][bookmark: _Toc90578751][bookmark: _Toc100004003][bookmark: _Toc106705574][bookmark: _Toc114953465]11.3	NR/5GC
[bookmark: _Toc27473548][bookmark: _Toc29377819][bookmark: _Toc29378192][bookmark: _Toc36040526][bookmark: _Toc43923601][bookmark: _Toc51925577][bookmark: _Toc52278668][bookmark: _Toc58250783][bookmark: _Toc68072554][bookmark: _Toc75372683][bookmark: _Toc90561871][bookmark: _Toc90578752][bookmark: _Toc100004004][bookmark: _Toc106705575][bookmark: _Toc114953466]11.3.1	NR/5GC single RAT
[bookmark: _Toc51925578][bookmark: _Toc52278669][bookmark: _Toc58250784][bookmark: _Toc68072555][bookmark: _Toc75372684][bookmark: _Toc90561872][bookmark: _Toc90578753][bookmark: _Toc100004005][bookmark: _Toc106705576][bookmark: _Toc114953467]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.
Band n91
Band n93
Band n94
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, 6.1.2.27, 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, 11.3.6a, 11.3.8, 11.3.9, 11.3.9a
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: _Toc114953468][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 shall avoid to be executed on an NR CA inter-band combination with a frequency for the SCell having no UL:
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][bookmark: _Toc114953469]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][bookmark: _Toc114953470]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.
Band n91
Band n93
Band n94
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: _Toc114953471][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_21A_n28A 
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][bookmark: _Toc114953472]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][bookmark: _Toc114953473]
Annex A (normative):
Test Suites
<SECTIONS SKIPPED>
[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][bookmark: _Toc114953478]
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][bookmark: _Toc114953479]B.1	Downlink TBS (normative)
[bookmark: _Toc114953480]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][bookmark: _Toc114953481]B.1.1	Downlink TBS using MCS index table 5.1.3.1-1
[bookmark: _Toc27473560][bookmark: _Toc29377831][bookmark: _Toc29378204][bookmark: _Toc36040538][bookmark: _Toc43923613][bookmark: _Toc51925591][bookmark: _Toc52278682][bookmark: _Toc58250797][bookmark: _Toc68072568][bookmark: _Toc75372698][bookmark: _Toc90561886][bookmark: _Toc90578767][bookmark: _Toc100004019][bookmark: _Toc106705590][bookmark: _Toc114953482]B.1.1.1	Downlink TBS using MCS index table 5.1.3.1-1,
dmrs-AdditionalPosition = 0, number of CDM groups = 1
Table B.1.1.1-1: Void
Table B.1.1.1-2: Void
Table B.1.1.1-3: TBS for PDSCH using MCS index table 5.1.3.1-1 with dmrs-AdditionalPosition = 0, number of CDM groups = 1, PDSCH-duration = 12
	TBS
	LRBs
	IMCS
	TBS
	LRBs
	IMCS
	TBS
	LRBs
	IMCS
	TBS
	LRBs
	IMCS

	32
	1
	0
	576
	11
	2
	2216
	12
	9
	5760
	10
	23

	40
	1
	1
	608
	14
	1
	2280
	16
	7
	5888
	14
	19

	48
	1
	2
	640
	15
	1
	2408
	17
	7
	6016
	17
	16

	64
	2
	0
	672
	16
	1
	2472
	15
	8
	6144
	8
	28

	80
	2
	1
	704
	5
	7
	2536
	6
	19
	6272
	15
	19

	96
	3
	0
	736
	17
	1
	2600
	16
	8
	6400
	17
	18

	104
	2
	2
	768
	11
	3
	2664
	13
	11
	6656
	16
	19

	120
	3
	1
	808
	15
	2
	2728
	15
	9
	6784
	11
	24

	128
	4
	0
	848
	16
	2
	2792
	17
	8
	6912
	15
	20

	136
	1
	7
	888
	17
	2
	2856
	14
	11
	7040
	17
	19

	152
	3
	2
	928
	11
	4
	2976
	16
	9
	7296
	16
	20

	160
	5
	0
	984
	14
	3
	3104
	17
	9
	7424
	15
	21

	168
	4
	1
	1032
	15
	3
	3240
	16
	11
	7552
	14
	22

	176
	1
	9
	1064
	4
	13
	3368
	14
	12
	7680
	11
	26

	192
	6
	0
	1128
	16
	3
	3496
	17
	11
	7808
	17
	20

	208
	5
	1
	1160
	17
	3
	3624
	12
	14
	7936
	16
	21

	224
	7
	0
	1192
	5
	12
	3752
	16
	12
	8064
	15
	22

	240
	2
	6
	1224
	12
	5
	3840
	13
	14
	8456
	17
	21

	256
	8
	0
	1256
	15
	4
	3904
	11
	16
	8712
	16
	22

	272
	4
	3
	1288
	9
	7
	3968
	17
	12
	9224
	17
	22

	288
	9
	0
	1320
	13
	5
	4032
	7
	23
	9480
	13
	27

	304
	7
	1
	1352
	16
	4
	4096
	14
	14
	9992
	17
	23

	320
	10
	0
	1416
	17
	4
	4224
	16
	13
	10248
	14
	27

	336
	8
	1
	1480
	14
	5
	4352
	13
	15
	10504
	17
	24

	352
	11
	0
	1544
	15
	5
	4480
	17
	13
	10760
	14
	28

	368
	7
	2
	1608
	13
	6
	4608
	14
	15
	11016
	15
	27

	384
	12
	0
	1672
	16
	5
	4736
	16
	14
	11272
	17
	25

	408
	6
	3
	1736
	17
	5
	4864
	13
	18
	11528
	15
	28

	432
	13
	0
	1800
	11
	8
	4992
	17
	14
	11784
	16
	27

	456
	14
	0
	1864
	15
	6
	5120
	7
	27
	12040
	17
	26

	480
	15
	0
	1928
	5
	18
	5248
	16
	15
	12296
	16
	28

	504
	12
	1
	2024
	16
	6
	5376
	13
	19
	12552
	17
	27

	528
	16
	0
	2088
	17
	6
	5504
	12
	20
	13064
	17
	28

	552
	17
	0
	2152
	15
	7
	5632
	17
	15
	
	
	



[bookmark: _Toc27473561][bookmark: _Toc29377832][bookmark: _Toc29378205][bookmark: _Toc36040539][bookmark: _Toc43923614][bookmark: _Toc51925592][bookmark: _Toc52278683][bookmark: _Toc58250798][bookmark: _Toc68072569][bookmark: _Toc75372699][bookmark: _Toc90561887][bookmark: _Toc90578768][bookmark: _Toc100004020][bookmark: _Toc106705591][bookmark: _Toc114953483]B.1.1.2	Downlink TBS using MCS index table 5.1.3.1-1,
dmrs-AdditionalPosition = 1, number of CDM groups = 1
Table B.1.1.2-1: Void
Table B.1.1.2-2: Void
Table B.1.1.2-3: TBS for PDSCH using MCS index table 5.1.3.1-1 with dmrs-AdditionalPosition = 1, number of CDM groups = 1, PDSCH-duration = 12
	TBS
	LRBs
	IMCS
	TBS
	LRBs
	IMCS
	TBS
	LRBs
	IMCS
	TBS
	LRBs
	IMCS

	24
	1
	0
	552
	11
	2
	2280
	13
	9
	6016
	15
	19

	40
	1
	1
	576
	14
	1
	2408
	17
	7
	6144
	17
	18

	48
	1
	2
	608
	15
	1
	2472
	16
	8
	6272
	10
	25

	56
	2
	0
	640
	16
	1
	2536
	13
	11
	6400
	16
	19

	64
	1
	3
	672
	5
	7
	2600
	9
	14
	6528
	15
	20

	72
	1
	4
	704
	17
	1
	2664
	17
	8
	6656
	14
	21

	80
	2
	1
	736
	9
	4
	2728
	14
	11
	6784
	17
	19

	88
	3
	0
	768
	15
	2
	2792
	16
	9
	6912
	11
	25

	96
	2
	2
	808
	16
	2
	2856
	10
	14
	7040
	16
	20

	112
	1
	6
	848
	17
	2
	2976
	17
	9
	7168
	15
	21

	120
	4
	0
	888
	11
	4
	3104
	16
	11
	7296
	10
	28

	128
	2
	3
	928
	14
	3
	3240
	11
	14
	7424
	17
	20

	144
	3
	2
	984
	15
	3
	3368
	17
	11
	7552
	16
	21

	152
	5
	0
	1032
	16
	3
	3496
	12
	14
	7680
	15
	22

	160
	4
	1
	1064
	9
	6
	3624
	16
	12
	7808
	14
	23

	168
	1
	9
	1128
	17
	3
	3752
	13
	14
	8064
	17
	21

	184
	6
	0
	1160
	10
	6
	3824
	17
	12
	8192
	16
	22

	192
	4
	2
	1192
	15
	4
	3840
	7
	23
	8456
	14
	24

	208
	5
	1
	1224
	9
	7
	3904
	9
	20
	8712
	17
	22

	224
	7
	0
	1256
	8
	8
	3968
	14
	14
	8968
	16
	23

	240
	8
	0
	1288
	16
	4
	4032
	16
	13
	9224
	13
	27

	256
	5
	2
	1320
	3
	20
	4096
	13
	15
	9480
	17
	23

	272
	9
	0
	1352
	17
	4
	4224
	17
	13
	9736
	14
	27

	288
	7
	1
	1416
	14
	5
	4352
	13
	16
	9992
	15
	26

	304
	10
	0
	1480
	15
	5
	4480
	16
	14
	10248
	17
	24

	320
	8
	1
	1544
	13
	6
	4608
	13
	18
	10504
	15
	27

	336
	11
	0
	1608
	16
	5
	4736
	15
	15
	10760
	17
	25

	352
	7
	2
	1672
	17
	5
	4864
	17
	14
	11016
	15
	28

	368
	12
	0
	1736
	15
	6
	4992
	14
	18
	11272
	16
	27

	384
	6
	3
	1800
	13
	7
	5120
	16
	15
	11528
	17
	26

	408
	13
	0
	1864
	16
	6
	5248
	12
	20
	11784
	16
	28

	432
	14
	0
	1928
	14
	7
	5376
	17
	15
	12040
	17
	27

	456
	11
	1
	2024
	17
	6
	5504
	10
	23
	12552
	17
	28

	480
	15
	0
	2088
	15
	7
	5632
	14
	19
	
	
	

	504
	16
	0
	2152
	16
	7
	5760
	17
	16
	
	
	

	528
	17
	0
	2216
	10
	12
	5888
	10
	24
	
	
	



[bookmark: _Toc27473562][bookmark: _Toc29377833][bookmark: _Toc29378206][bookmark: _Toc36040540][bookmark: _Toc43923615][bookmark: _Toc51925593][bookmark: _Toc52278684][bookmark: _Toc58250799][bookmark: _Toc68072570][bookmark: _Toc75372700][bookmark: _Toc90561888][bookmark: _Toc90578769][bookmark: _Toc100004021][bookmark: _Toc106705592][bookmark: _Toc114953484]B.1.1.3	Downlink TBS using MCS index table 5.1.3.1-1,
dmrs-AdditionalPosition = 2, number of CDM groups = 2,
modulation order <= 2
NOTE:	The major purpose of the tables in this clause is to cope with PDSCH transmissions being restricted to Qm <= 2 (QPSK) like PDSCH transmissions being scheduled with P-RNTI, RA-RNTI, SI-RNTI (see TS 38.214 clause 5.1.3.1 [22]).
Table B.1.1.3-1: Void
Table B.1.1.3-2: Void
Table B.1.1.3-3: TBS for PDSCH using MCS index table 5.1.3.1-1 with dmrs-AdditionalPosition = 2, number of CDM groups = 2, modulation order <= 2, PDSCH-duration = 12
	TBS
	LRBs
	IMCS
	TBS
	LRBs
	IMCS
	TBS
	LRBs
	IMCS
	TBS
	LRBs
	IMCS

	24
	1
	0
	128
	4
	1
	256
	4
	4
	504
	4
	8

	32
	1
	1
	136
	1
	9
	272
	5
	3
	552
	7
	5

	40
	1
	2
	144
	6
	0
	288
	7
	2
	576
	6
	6

	48
	2
	0
	152
	3
	3
	320
	6
	3
	640
	5
	8

	64
	2
	1
	160
	5
	1
	336
	3
	7
	672
	7
	6

	72
	3
	0
	176
	7
	0
	368
	7
	3
	736
	5
	9

	80
	2
	2
	184
	2
	6
	384
	6
	4
	768
	6
	8

	88
	1
	6
	192
	6
	1
	408
	5
	5
	808
	7
	7

	96
	4
	0
	208
	5
	2
	432
	3
	9
	888
	7
	8

	104
	2
	3
	224
	7
	1
	456
	7
	4
	1032
	7
	9

	120
	5
	0
	240
	6
	2
	480
	6
	5
	
	
	



[bookmark: _Toc27473563][bookmark: _Toc29377834][bookmark: _Toc29378207][bookmark: _Toc36040541][bookmark: _Toc43923616][bookmark: _Toc51925594][bookmark: _Toc52278685][bookmark: _Toc58250800][bookmark: _Toc68072571][bookmark: _Toc75372701][bookmark: _Toc90561889][bookmark: _Toc90578770][bookmark: _Toc100004022][bookmark: _Toc106705593][bookmark: _Toc114953485]B.1.1.4	Downlink TBS using MCS index table 5.1.3.1-1,
dmrs-AdditionalPosition = 2, number of CDM groups = 2
Table B.1.1.4-1: Void
Table B.1.1.4-2: Void
Table B.1.1.4-3: TBS for PDSCH using MCS index table 5.1.3.1-1 with dmrs-AdditionalPosition = 2, number of CDM groups = 2, PDSCH-duration = 12
	TBS
	LRBs
	IMCS
	TBS
	LRBs
	IMCS
	TBS
	LRBs
	IMCS
	TBS
	LRBs
	IMCS

	24
	1
	0
	456
	14
	1
	1800
	16
	7
	4736
	17
	16

	32
	1
	1
	480
	9
	3
	1864
	13
	9
	4864
	15
	19

	40
	1
	2
	504
	15
	1
	1928
	17
	7
	4992
	17
	18

	48
	2
	0
	528
	16
	1
	2024
	16
	8
	5120
	10
	25

	64
	2
	1
	552
	7
	5
	2088
	13
	11
	5248
	16
	19

	72
	3
	0
	576
	17
	1
	2152
	17
	8
	5376
	15
	20

	80
	2
	2
	608
	15
	2
	2216
	14
	11
	5504
	17
	19

	88
	1
	6
	640
	12
	3
	2280
	16
	9
	5760
	16
	20

	96
	4
	0
	672
	16
	2
	2408
	15
	11
	5888
	14
	22

	104
	2
	3
	704
	17
	2
	2472
	17
	9
	6016
	17
	20

	120
	5
	0
	736
	14
	3
	2536
	16
	11
	6272
	16
	21

	128
	4
	1
	768
	8
	6
	2600
	14
	12
	6400
	14
	23

	136
	1
	9
	808
	15
	3
	2664
	13
	13
	6528
	11
	28

	144
	6
	0
	848
	16
	3
	2728
	17
	11
	6656
	17
	21

	152
	3
	3
	888
	11
	5
	2792
	12
	14
	6784
	15
	23

	160
	5
	1
	928
	17
	3
	2856
	11
	15
	6912
	12
	27

	176
	7
	0
	984
	15
	4
	2976
	16
	12
	7168
	17
	22

	184
	2
	6
	1032
	16
	4
	3104
	17
	12
	7296
	16
	23

	192
	6
	1
	1064
	11
	6
	3240
	11
	18
	7424
	13
	27

	208
	8
	0
	1128
	17
	4
	3368
	16
	13
	7680
	17
	23

	224
	9
	0
	1160
	12
	6
	3496
	17
	13
	7808
	16
	24

	240
	6
	2
	1192
	15
	5
	3624
	14
	15
	8064
	14
	27

	256
	10
	0
	1224
	13
	6
	3752
	16
	14
	8192
	17
	24

	272
	11
	0
	1256
	6
	13
	3824
	9
	22
	8456
	14
	28

	288
	7
	2
	1288
	16
	5
	3840
	14
	16
	8712
	17
	25

	304
	12
	0
	1320
	14
	6
	3904
	15
	15
	8968
	15
	28

	320
	8
	2
	1352
	17
	5
	3968
	17
	14
	9224
	16
	27

	336
	13
	0
	1416
	15
	6
	4032
	7
	27
	9480
	17
	26

	352
	14
	0
	1480
	13
	7
	4096
	16
	15
	9736
	17
	27

	368
	11
	1
	1544
	16
	6
	4224
	13
	19
	10248
	17
	28

	384
	15
	0
	1608
	17
	6
	4352
	17
	15
	
	
	

	408
	16
	0
	1672
	15
	7
	4480
	16
	16
	
	
	

	432
	17
	0
	1736
	12
	9
	4608
	14
	19
	
	
	



[bookmark: _Toc27473564][bookmark: _Toc29377835][bookmark: _Toc29378208][bookmark: _Toc36040542][bookmark: _Toc43923617][bookmark: _Toc51925595][bookmark: _Toc52278686][bookmark: _Toc58250801][bookmark: _Toc68072572][bookmark: _Toc75372702][bookmark: _Toc90561890][bookmark: _Toc90578771][bookmark: _Toc100004023][bookmark: _Toc106705594][bookmark: _Toc114953486]B.1.2	Void
[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][bookmark: _Toc114953487]B.2	Uplink TBS (informative)
[bookmark: _Toc114953488]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’.
[bookmark: _Toc27473566][bookmark: _Toc29377837][bookmark: _Toc29378210][bookmark: _Toc36040544][bookmark: _Toc43923619][bookmark: _Toc51925597][bookmark: _Toc52278688][bookmark: _Toc58250803][bookmark: _Toc68072574][bookmark: _Toc75372704][bookmark: _Toc90561892][bookmark: _Toc90578773][bookmark: _Toc100004025][bookmark: _Toc106705596][bookmark: _Toc114953489]B.2.1	Uplink TBS using MCS index table 5.1.3.1-1
[bookmark: _Toc27473567][bookmark: _Toc29377838][bookmark: _Toc29378211][bookmark: _Toc36040545][bookmark: _Toc43923620][bookmark: _Toc51925598][bookmark: _Toc52278689][bookmark: _Toc58250804][bookmark: _Toc68072575][bookmark: _Toc75372705][bookmark: _Toc90561893][bookmark: _Toc90578774][bookmark: _Toc100004026][bookmark: _Toc106705597][bookmark: _Toc114953490]B.2.1.1	Uplink TBS using MCS index table 5.1.3.1-1,
dmrs-AdditionalPosition = 0, number of CDM groups = 1
Table B.2.1.1-1: TBS for PUSCH using MCS index table 5.1.3.1-1 with dmrs-AdditionalPosition = 0, number of CDM groups = 1, PUSCH-duration = 14
	TBS
	LRBs
	IMCS
	TBS
	LRBs
	IMCS
	TBS
	LRBs
	IMCS
	TBS
	LRBs
	IMCS

	32
	1
	0
	848
	23
	0
	3496
	19
	8
	8192
	22
	15

	40
	1
	1
	888
	24
	0
	3624
	22
	7
	8456
	21
	16

	56
	1
	2
	928
	19
	1
	3752
	23
	7
	8712
	23
	15

	72
	2
	0
	984
	20
	1
	3824
	8
	19
	8968
	24
	15

	88
	2
	1
	1032
	21
	1
	3840
	24
	7
	9224
	23
	16

	104
	3
	0
	1064
	22
	1
	3904
	19
	9
	9480
	24
	16

	112
	2
	2
	1128
	23
	1
	3968
	15
	12
	9736
	23
	18

	136
	3
	1
	1160
	24
	1
	4032
	22
	8
	9992
	21
	19

	144
	4
	0
	1192
	20
	2
	4096
	20
	9
	10248
	24
	18

	152
	2
	3
	1224
	16
	3
	4224
	23
	8
	10504
	22
	19

	160
	1
	7
	1256
	21
	2
	4352
	24
	8
	10760
	23
	19

	176
	5
	0
	1288
	22
	2
	4480
	22
	9
	11016
	18
	22

	184
	4
	1
	1320
	17
	3
	4608
	20
	11
	11272
	24
	19

	208
	1
	9
	1352
	23
	2
	4736
	23
	9
	11528
	19
	22

	224
	6
	0
	1416
	24
	2
	4864
	21
	11
	11784
	23
	20

	240
	5
	1
	1480
	19
	3
	4992
	24
	9
	12040
	20
	22

	256
	7
	0
	1544
	20
	3
	5120
	13
	17
	12296
	24
	20

	272
	2
	6
	1608
	21
	3
	5248
	23
	11
	12552
	19
	23

	288
	8
	0
	1672
	14
	5
	5376
	18
	13
	12808
	23
	21

	304
	4
	3
	1736
	22
	3
	5504
	24
	11
	13064
	20
	23

	320
	2
	7
	1800
	23
	3
	5632
	19
	13
	13320
	22
	22

	336
	9
	0
	1864
	24
	3
	5760
	22
	12
	13576
	24
	21

	352
	6
	2
	1928
	20
	4
	5888
	20
	13
	13832
	21
	23

	368
	10
	0
	2024
	21
	4
	6016
	23
	12
	14088
	23
	22

	384
	8
	1
	2088
	22
	4
	6144
	13
	19
	14344
	22
	23

	408
	11
	0
	2152
	23
	4
	6272
	24
	12
	14600
	24
	22

	432
	12
	0
	2216
	19
	5
	6400
	19
	14
	14856
	21
	24

	456
	6
	3
	2280
	24
	4
	6528
	22
	13
	15112
	23
	23

	480
	13
	0
	2408
	21
	5
	6656
	20
	14
	15624
	22
	24

	504
	14
	0
	2472
	18
	6
	6784
	23
	13
	15880
	24
	23

	528
	11
	1
	2536
	22
	5
	6912
	8
	28
	16136
	23
	24

	552
	15
	0
	2600
	19
	6
	7040
	21
	14
	16392
	22
	25

	576
	12
	1
	2664
	23
	5
	7168
	24
	13
	16896
	24
	24

	608
	16
	0
	2728
	20
	6
	7296
	13
	21
	17424
	23
	25

	640
	17
	0
	2792
	24
	5
	7424
	22
	14
	17928
	24
	25

	672
	18
	0
	2856
	21
	6
	7552
	19
	16
	18432
	23
	26

	704
	19
	0
	2976
	18
	7
	7680
	23
	14
	18960
	24
	26

	736
	20
	0
	3104
	22
	6
	7808
	21
	15
	19968
	24
	27

	768
	21
	0
	3240
	23
	6
	7936
	20
	16
	21000
	24
	28

	808
	22
	0
	3368
	24
	6
	8064
	24
	14
	
	
	



Table B.2.1.1-2: Void
[bookmark: _Toc27473568][bookmark: _Toc29377839][bookmark: _Toc29378212][bookmark: _Toc36040546][bookmark: _Toc43923621][bookmark: _Toc51925599][bookmark: _Toc52278690][bookmark: _Toc58250805][bookmark: _Toc68072576][bookmark: _Toc75372706][bookmark: _Toc90561894][bookmark: _Toc90578775][bookmark: _Toc100004027][bookmark: _Toc106705598][bookmark: _Toc114953491]B.2.1.2	Uplink TBS using MCS index table 5.1.3.1-1,
dmrs-AdditionalPosition = 1, number of CDM groups = 1
Table B.2.1.2-1: TBS for PUSCH using MCS index table 5.1.3.1-1 with dmrs-AdditionalPosition = 1, number of CDM groups = 1, PUSCH-duration = 14
	TBS
	LRBs
	IMCS
	TBS
	LRBs
	IMCS
	TBS
	LRBs
	IMCS
	TBS
	LRBs
	IMCS

	32
	1
	0
	848
	23
	0
	3496
	19
	8
	8192
	22
	15

	40
	1
	1
	888
	24
	0
	3624
	22
	7
	8456
	21
	16

	56
	1
	2
	928
	19
	1
	3752
	23
	7
	8712
	23
	15

	72
	2
	0
	984
	20
	1
	3824
	8
	19
	8968
	24
	15

	88
	2
	1
	1032
	21
	1
	3840
	24
	7
	9224
	23
	16

	104
	3
	0
	1064
	22
	1
	3904
	19
	9
	9480
	24
	16

	112
	2
	2
	1128
	23
	1
	3968
	15
	12
	9736
	23
	18

	136
	3
	1
	1160
	24
	1
	4032
	22
	8
	9992
	21
	19

	144
	4
	0
	1192
	20
	2
	4096
	20
	9
	10248
	24
	18

	152
	2
	3
	1224
	16
	3
	4224
	23
	8
	10504
	22
	19

	160
	1
	7
	1256
	21
	2
	4352
	24
	8
	10760
	23
	19

	176
	5
	0
	1288
	22
	2
	4480
	22
	9
	11016
	18
	22

	184
	4
	1
	1320
	17
	3
	4608
	20
	11
	11272
	24
	19

	208
	1
	9
	1352
	23
	2
	4736
	23
	9
	11528
	19
	22

	224
	6
	0
	1416
	24
	2
	4864
	21
	11
	11784
	23
	20

	240
	5
	1
	1480
	19
	3
	4992
	24
	9
	12040
	20
	22

	256
	7
	0
	1544
	20
	3
	5120
	13
	17
	12296
	24
	20

	272
	2
	6
	1608
	21
	3
	5248
	23
	11
	12552
	19
	23

	288
	8
	0
	1672
	14
	5
	5376
	18
	13
	12808
	23
	21

	304
	4
	3
	1736
	22
	3
	5504
	24
	11
	13064
	20
	23

	320
	2
	7
	1800
	23
	3
	5632
	19
	13
	13320
	22
	22

	336
	9
	0
	1864
	24
	3
	5760
	22
	12
	13576
	24
	21

	352
	6
	2
	1928
	20
	4
	5888
	20
	13
	13832
	21
	23

	368
	10
	0
	2024
	21
	4
	6016
	23
	12
	14088
	23
	22

	384
	8
	1
	2088
	22
	4
	6144
	13
	19
	14344
	22
	23

	408
	11
	0
	2152
	23
	4
	6272
	24
	12
	14600
	24
	22

	432
	12
	0
	2216
	19
	5
	6400
	19
	14
	14856
	21
	24

	456
	6
	3
	2280
	24
	4
	6528
	22
	13
	15112
	23
	23

	480
	13
	0
	2408
	21
	5
	6656
	20
	14
	15624
	22
	24

	504
	14
	0
	2472
	18
	6
	6784
	23
	13
	15880
	24
	23

	528
	11
	1
	2536
	22
	5
	6912
	8
	28
	16136
	23
	24

	552
	15
	0
	2600
	19
	6
	7040
	21
	14
	16392
	22
	25

	576
	12
	1
	2664
	23
	5
	7168
	24
	13
	16896
	24
	24

	608
	16
	0
	2728
	20
	6
	7296
	13
	21
	17424
	23
	25

	640
	17
	0
	2792
	24
	5
	7424
	22
	14
	17928
	24
	25

	672
	18
	0
	2856
	21
	6
	7552
	19
	16
	18432
	23
	26

	704
	19
	0
	2976
	18
	7
	7680
	23
	14
	18960
	24
	26

	736
	20
	0
	3104
	22
	6
	7808
	21
	15
	19968
	24
	27

	768
	21
	0
	3240
	23
	6
	7936
	20
	16
	21000
	24
	28

	808
	22
	0
	3368
	24
	6
	8064
	24
	14
	
	
	



Table B.2.1.2-2: Void
[bookmark: _Toc27473569][bookmark: _Toc29377840][bookmark: _Toc29378213][bookmark: _Toc36040547][bookmark: _Toc43923622][bookmark: _Toc51925600][bookmark: _Toc52278691][bookmark: _Toc58250806][bookmark: _Toc68072577][bookmark: _Toc75372707][bookmark: _Toc90561895][bookmark: _Toc90578776][bookmark: _Toc100004028][bookmark: _Toc106705599][bookmark: _Toc114953492]B.2.1.3	Void
[bookmark: _Toc27473570][bookmark: _Toc29377841][bookmark: _Toc29378214][bookmark: _Toc36040548][bookmark: _Toc43923623][bookmark: _Toc51925601][bookmark: _Toc52278692][bookmark: _Toc58250807][bookmark: _Toc68072578][bookmark: _Toc75372708][bookmark: _Toc90561896][bookmark: _Toc90578777][bookmark: _Toc100004029][bookmark: _Toc106705600][bookmark: _Toc114953493]B.2.1.4	Void
[bookmark: _Toc27473571][bookmark: _Toc29377842][bookmark: _Toc29378215][bookmark: _Toc36040549][bookmark: _Toc43923624][bookmark: _Toc51925602][bookmark: _Toc52278693][bookmark: _Toc58250808][bookmark: _Toc68072579][bookmark: _Toc75372709][bookmark: _Toc90561897][bookmark: _Toc90578778][bookmark: _Toc100004030][bookmark: _Toc106705601][bookmark: _Toc114953494]B.2.1.5	Uplink TBS using MCS index table 5.1.3.1-1,
dmrs-AdditionalPosition = 2, number of CDM groups = 2
Table B.2.1.5-1: TBS for PUSCH using MCS index table 5.1.3.1-1 with dmrs-AdditionalPosition = 2, number of CDM groups = 2, PUSCH-duration = 14
	TBS
	LRBs
	IMCS
	TBS
	LRBs
	IMCS
	TBS
	LRBs
	IMCS
	TBS
	LRBs
	IMCS

	24
	1
	0
	672
	21
	0
	2856
	21
	7
	7552
	24
	15

	40
	1
	1
	704
	23
	0
	2976
	22
	7
	7680
	15
	22

	48
	1
	2
	736
	24
	0
	3104
	23
	7
	7808
	23
	16

	56
	2
	0
	768
	19
	1
	3240
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