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5.2
NR/5GC

5.2.1
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Figure 5.2.1.1-1: Test model for NR/5GC Layer3 testing

The UE is configured in normal mode. On the UE side Ciphering and Integrity (PDCP and NAS) are enabled and ROHC is not configured. 

On the SS Side L1, MAC, RLC, PDCP and SDAP are configured in the normal way and shall perform all their functions. For SRB0 the DL and UL port is above RLC. For SRB1 and SRB2 the port is above/below the NR RRC and NAS emulator, which is implemented as a parallel test component. For DRB, the port is above SDAP. PDCP Ciphering/Integrity is enabled. NAS integrity/Ciphering is enabled.

The RRC/NAS emulator for SRB1 and SRB2 shall provide the Ciphering and Integrity functionality for the 5GC NAS messages. In UL, the SS shall report RRC messages, still containing (where appropriate) the secure and encoded NAS message, to the RRC port. In DL, RRC and NAS messages with same timing information shall be embedded in one PDU after integrity and ciphering of the NAS messages.
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Figure 5.2.2.1-1: Test model for NR/5GC SDAP testing

The UE is configured in Test Loop Mode, to loop back the user domain data above SDAP layer. On UE side Ciphering is enabled with null algorithm and ROHC is not configured. 

On the SS, Layer 1, MAC, RLC and PDCP are configured in the normal operation. The SDAP is configured in a special mode, where SS does not add any SDAP header in DL and does not remove any SDAP header in UL at the DRB port on the NR PTC. The TTCN code will take care of the SDAP header handling and of the QoS flow to DRB mapping, i.e. the SS will route DL SDAP PDUs from TTCN to the corresponding DRB.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port.
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Figure 5.2.2.2-1: Test model for NR/5GC PDCP testing

The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer. On UE side Ciphering is enabled as null algorithm and ROHC is not configured.

On the SS NR, Layer 1, MAC and RLC is configured in the normal operation.

The PDCP is configured in a special mode, where SS does not add any 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.

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 5.2.2.3-1: Test model for NR/5GC RLC testing

The UE is registered in NR, using SRBs 0-2, and configured for NR/5GC operation.

This model is suitable for testing both UM/AM mode of operation of DRBs on UE side.

The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer. On UE side Ciphering is enabled (since mandatory) but with dummy ciphering algorithm, which is equivalent to not using ciphering. ROHC is not configured on UE Side.

On the SS Side, L1 and MAC are configured in the normal way. The RLC of the DRBs is configured in transparent mode. Hence with this configuration PDUs out of SS RLC are same as the SDUs in it. There is no PDCP configured on SS side. The ports are directly above RLC.

The PDUs, exchanged between TTCN and SS, shall be the final RLC PDUs consisting of RLC and PDCP headers. TTCN code shall take care in DL of building RLC headers and PDCP headers and in UL handle RLC and PDCP headers. TTCN code shall take care of maintaining sequence numbers and state variables for RLC and PDCP layers. If RLC on UE side is in AM mode, TTCN shall take care of generating polls in DL and responding with RLC control PDUs on reception of UL Poll.
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Figure 5.2.2.4.1-1: Test model for NR/5GC MAC testing

The UE is configured in Test Loop Mode A, to loop back the User Plane data above PDCP layer. On UE side Ciphering is enabled (since Mandatory) but with dummy ciphering algorithm, which is equivalent to not using ciphering. ROHC is not configured on UE Side.

On the SS Side the NR MAC test model expects no split bearers to be configured.

On the SS NR, Layer 1 is configured in the normal way. NR MAC is configured in a special mode, where it does not add any MAC headers in DL and /or not remove any MAC headers in UL directions respectively at DRB port. In this case, the TTCN shall provide the final MAC PDU, including padding. Except for this, the NR MAC layer shall perform all its other functions. SRBs are configured as in Layer 3 test model in normal operation.

On DRBs the NR RLC is configured in transparent mode. Hence with this configuration PDUs out of SS RLC are same as the SDUs in it. There is no NR PDCP and SDAP configured on SS Side. The ports are directly above NR RLC.

There are two different test modes in which NR MAC header addition/removal can be configured:

1.
DL/UL header-transparent mode: no header addition in DL and no header removal in UL.

2.
DL only header-transparent mode: no header addition in DL; UL NR MAC is configured in normal mode to remove MAC header and de-multiplex the MAC SDUs according to the logical channel Ids.

If SS NR MAC is configured in DL/UL header-transparent mode, the PDUs, exchanged at the DRB port between TTCN and SS, shall be the final MAC PDUs consisting of MAC, RLC and PDCP headers. TTCN code shall take care in DL of building MAC header, RLC headers and PDCP headers and in UL handle MAC, RLC and PDCP headers. TTCN code shall take care of maintaining sequence numbers and state variables for RLC and PDCP layers. During testing of multiple DRBs at the UE side, it shall still be possible to configure only one DRB on SS side with configuration in the figure 5.2.2.4-1. Other DRBs will not be configured, to facilitate routing of UL MAC PDUs. Multiplexing/de-multiplexing of PDUs meant/from different DRBs shall be performed in TTCN. Since the MAC layer does not evaluate the MAC headers in UL it cannot distinguish between SRB and DRB data in UL. There shall be no SRB traffic while MAC is configured in this test mode. The SS MAC shall take care of automatic repetitions/retransmission in UL and DL, based on normal MAC HARQ behaviour.

NOTE:
There is no need to handle SDAP headers in TTCN for UL/DL as UE Test loop Mode A is above PDCP.

If SS NR MAC is configured in DL only header-transparent mode, the UL PDUs exchanged at the DRB port between TTCN and SS shall be final RLC PDUs consisting of RLC and PDCP headers. SS shall route these PDUs based on logical channel IDs. In DL, TTCN sends fully encoded MAC PDUs at the DRB port (consisting of MAC, RLC and PDCP headers). In this case TTCN needs to take care of maintaining sequence numbers and state variables for RLC and PDCP layers. Furthermore, in UL and DL the SS MAC layer shall be capable of dealing with SRB data (i.e. it shall handle DL RLC PDUs coming from SRB RLC layers or de-multiplex UL RLC PDUs to SRB's) as in normal mode. The SS MAC shall take care of automatic repetitions/retransmissions in UL and DL, based on normal MAC HARQ behaviour. TTCN shall ensure that no DL MAC SDUs in normal mode and DL MAC PDUs in test mode are mixed for the same TTI.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS reports PUCCH scheduling information reception over system indication port, if configured. In a similar way the reception of PRACH preambles is reported by SS over the same port.
5.2.2.4.2
NR carrier aggregation
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Figure 5.2.2.4.2-1: Test model for NR/5GC MAC CA testing

The NR/5GC MAC CA test model builds on top of the NR/5GC MAC test model, with the differences specified hereafter.

On the SS NR side, there is one PSCell and one SCell configured:

-
PCell only: On DRBs the NR RLC is configured in transparent mode. Hence with this configuration PDUs out of SS RLC are same as the SDUs in it. There is no NR PDCP and SDAP configured in the SS. The ports are directly above NR RLC. 

-
PCell / SCell: Layer 1 is configured in the normal way. NR MAC is configured in a special mode, where it does not add any MAC headers in DL and /or not remove any MAC headers in UL directions respectively at DRB port. In this case, the TTCN shall provide the final MAC PDU, including padding. Except for this, the MAC layer shall perform all of its other functions. 

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS reports PUCCH scheduling information reception in PCell over system indication port, if configured. In a similar way the reception of PRACH preambles in PCell / SCell is reported by SS over the same port, if configured.
<End of modified section>

<Start of modified section>
7.3.3
System information

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.1types. 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, the slotOffset list in NR_SYSTEM_CTRL_REQ indicates the exact point in time in the SI-window at which SS shall transmit of the related SI to the UE.

7.3.3.2
Scheduling information

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 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}


All System Information messages are sent only once within the SI-window and redundancy version 0 is selected.

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].

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
	Subrame 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
	Subrame 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
	Subrame 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
	


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 128*4*2 Short Messages transmitted by SS during the modification period. 
7.3.3.4
Request for on demand system information 

In case PRACH preamble (Msg1) is used for indication of requested other SI:

-
TTCN configures SS with the SI-RequestConfig as provided to UE in SIB1 and SS shall monitor these PRACH resources. 

-
TTCN configures SS to report PRACH preambles and to transmit Random Access Response (Msg2) as response to Msg1 but not to handle contention resolution. 

-
TTCN may reconfigure SS to stop broadcasting a specific SI from the start of a modification period and may reconfigure SS to restart broadcasting the SI from the start of a repetition period.

Editor’s note: Timing to restart broadcasting SI depends on the timing of the test case prose. FFS

In case Msg3 is used for indication of requested other SI:

-
TTCN configures the SS to transmit a Msg4 with Contention Resolution Identity upon receipt of RRCSystemInfoRequest (Msg3).

-
TTCN may reconfigure SS to stop broadcasting a specific SI from the start of a modification period and may reconfigure SS to restart broadcasting the SI from the start of a repetition period.

Editor’s note: Timing to restart broadcasting SI depends on the timing of the test case prose. FFS
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 = one

-
PF_Offset = 0

When these default values are applied, the Paging Frame calculation is:

-
Paging Frame: SFN mod 128 = 0.

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 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.



<End of modified section>
<Start of modified section>
7.3.5
RRC connection control 

7.3.5.1
Early contention resolution

When the contention based RACH procedure is being executed (RRC connection establishment, RRC reconfiguration or RRC connection resume), in general the UE Contention Resolution Identity MAC CE and the DL RRC PDU on DL CCCH (RRCSetup/RRCReject/RRCSystemInfoRequest) or DL DCCH (RRCResume) 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 message is part of the test purpose,
-
Special cases: e.g. when no contention resolution shall be sent according to the test purpose.
7.3.5.2
RRC connection release sequence

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).
<End of modified section>

<Start of modified section>
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 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 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 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_EAP_KeyDerivationFunction

	Description
	The PRF’ function for Hashing algorithms as defined in RFC 5448 [27] clause 3.4.1.
The SHA-256 encoding algorithm is used as KEY Description Function

	Parameters
	KDF
	KDF_HMAC_SHA_256 (no other KDF defined yet)

	
	Key
	bit key

	
	String
	string being constructed acc. to5448 [27] clause 3.3

	Return Value
	1664 bit derived key


<End of modified section>

<Start of modified section>
9.3
NR and 5GC PIXIT 

Table 9.3-1: NR PIXIT

	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_NR_PrimaryBand
	FreqBandIndicatorNR
	1
	
	NR primary band

	px_NR_SecondaryBand
	FreqBandIndicatorNR
	2
	
	NR secondary band

	px_NR_CipheringAlgorithm
	CipheringAlgorithm
	nea2
	
	Ciphering Algorithm (see Note 1)

	px_NR_IntegrityProtAlgorithm
	IntegrityProtAlgorithm
	nia2
	
	Integrity Algorithm (see Note 1)

	NOTE 1:
Unless specified otherwise in the test case prose, the null algorithm shall not be used for verification.


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, AKAP_EAP
	NAS 5GC Authentication type

	px_NAS_5GC_CipheringAlgorithm
	B4_Type
	
	
	NAS 5GC Ciphering Algorithm (see Note 1)

	px_NAS_5GC_IntegrityProtAlgorithm
	B4_Type
	
	
	NAS 5GC Integrity Algorithm (see Note 1)

	NOTE 1:
Unless specified otherwise in the test case prose, the null algorithm shall not be used for verification.


<End of modified section>
