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5.2.1.3
NR/E-UTRA Inter-RAT
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Figure 5.2.1.3-1: Test model for NR/E-UTRA Inter-RAT testing

This test model is only relevant for NR/5GC to/from E-UTRA/EPC inter-RAT and is not applicable to E-UTRA/5GC.  The model consists of a dual protocol stack: one for NR and one for E-UTRA. The TTCN implementation for NR and E-UTRA functionalities will be in separate Parallel Test Components. 

The SS NR part is the same as the model defined in subclause 5.2.1.1 for NR/5GC L3 testing.

The SS E-UTRA part is the same as the model defined in 36.523-3 [12] clause 4.2.2 for RRC testing.

The UE is configured in normal mode. Ciphering/Integrity (PDCP and NAS) are enabled and ROHC is not configured.
5.2.1.4
NR supplementary uplink
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Figure 5.2.1.4-1: Test model for NR/5GC Layer3 supplementary uplink testing

The NR/5GC Layer3 supplementary uplink test model builds on top of the NR/5GC Layer3 test model, with the differences specified hereafter.

In the SS side:

-
The NR cell is configured with one uplink (NUL) carrier and one supplementary uplink (SUL) carrier. See NOTE 1.
-
The SUL routing information shall be provided by SS in the common part of the indication ASP when the data is received from the SUL carrier. 

-
The SS shall monitor both NUL carrier and SUL carrier for PRACH reception. TTCN checks whether RA Msg1 and RA Msg3 are received from NUL or SUL carrier using the SUL routing information in the indication ASP.

-    The UL scheduling Grants are configured from TTCN over the system control port for PUSCH transmission on the NUL carrier or the SUL carrier.  
NOTE 1:
While TS 38.508-1 [5] defines an SUL carrier as a pseudo-standalone NR Cell 33, in the present test model, the SUL carrier is an additional carrier to the NR Cell operating on the NUL carrier. So NR Cell of identity 33 is not used in TTCN.
<Start of next modified section> 
5.2.2.4.1
Single NR carrier
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Figure 5.2.2.4.1-1: Test model for NR/5GC MAC testing

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

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

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

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

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

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

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

If SS NR MAC is configured in DL/UL header-transparent mode, the PDUs, exchanged at the DRB port between TTCN and SS, shall be the final MAC PDUs consisting of MAC, RLC and PDCP headers. TTCN code shall take care in DL of building MAC header, RLC headers and PDCP headers and in UL handle MAC, RLC and PDCP headers. TTCN code shall take care of maintaining sequence numbers and state variables for RLC and PDCP layers. During testing of multiple DRBs at the UE side, it shall still be possible to configure only one DRB on SS side with configuration in the figure 5.2.2.4.1-1. Other DRBs will not be configured, to facilitate routing of UL MAC PDUs. Multiplexing/de-multiplexing of PDUs meant/from different DRBs shall be performed in TTCN. Since the MAC layer does not evaluate the MAC headers in UL it cannot distinguish between SRB and DRB data in UL. There shall be no SRB traffic while MAC is configured in this test mode. The SS MAC shall take care of automatic repetitions/retransmission in UL and DL, based on normal MAC HARQ behaviour.

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

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

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

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.

<Start of next modified section> 
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 = 1

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

-
Paging Frame: (SFN +1) mod 128 =2*(UE_ID mod 64) so depending on UE_ID, the Paging Frame is set to  1,3,5,7,…127 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 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.
<Start of next modified section> 

7.3.5.1
Early contention resolution

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) 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,
-
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.

<Start of next modified section> 

7.3.5.3.3
UL grants used in RA procedure during handover

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

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

7.3.6
Bearers

7.3.6.1
DRB Identity Management

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).  

<Start of next modified section> 

9.2
E-UTRA and NR PIXIT

Table 9.2-1: EUTRA and NR PIXIT

	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_ENDC_BandCombination
	ENDC_BandCombination_Type
	DC_1A_n28A
	
	Band combination for EN-DC test case

	px_ENDC_SecondayBandCombination
	ENDC_BandCombination_Type
	DC_1A_n77A
	
	Secondary band combination for EN-DC test case

	px_NR_CA_BandCombination
	NR_CA_BandCombination_Type
	CA_n3A_n77A
	
	NR CA Band Combination

	px_NR_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_PrimaryBandDeltaNRf1
	integer
	0
	
	Delta(f) in dB for NR primary band test frequency NRf1 (see Note 2)

	px_NR_PrimaryBandDeltaNRf2
	integer
	0
	
	Delta(f) in dB for NR primary band test frequency NRf2 (see Notes 2, 3)

	px_NR_PrimaryBandDeltaNRf3
	integer
	0
	
	Delta(f) in dB for NR primary band test frequency NRf3 (see Notes 2, 3)

	px_NR_PrimaryBandDeltaNRf4
	integer
	0
	
	Delta(f) in dB for NR primary band test frequency NRf4 (see Notes 2, 3)

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

	px_NR_SecondaryBandDeltaNRf1
	integer
	0
	
	Delta(f) in dB for NR secondary band test frequency NRf1 (see Note 2)

	px_NR_SecondaryBandDeltaNRf2
	integer
	0
	
	Delta(f) in dB for NR primary band test frequency NRf2 (see Notes 2, 3)

	px_NR_SecondaryBandDeltaNRf3
	integer
	0
	
	Delta(f) in dB for NR secondary band test frequency NRf3 (see Notes 2, 3)

	px_NR_SecondaryBandDeltaNRf4
	integer
	0
	
	Delta(f) in dB for NR secondary band test frequency NRf4 (see Notes 2, 3)

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

NOTE 2:
Delta(f) is defined in TS 38.508-1 [5] subclause 6.1.3.4.

NOTE 3:
For some NR bands, the associated test frequency may not exist, see TS 38.508-1 [5] subclause 6.2.3.


<Start of next modified section> 

11
Guidelines on test execution

11.1
Introduction

Clause 11 provides the guidelines on test executions.

The restriction on test case execution is due to the number of frequencies available for the specific band under test specified in TS 38.508-1[5] and the number of frequencies used by the test cases specified in TS 38.523-1[8].

11.2
EN-DC

None

11.3
NR/5GC

11.3.1
NR/5GC single RAT

This clause provides the guidelines for the NR/5GC test cases.

A test case using more than one radio frequency, i.e. using the radio frequencies NRf2 or NRf3 or NRf4 specified in TS 38.508-1 [5], shall not be executed on:

Band n51.

The list of test cases is given below:

6.1.1.1, 6.1.1.2, 6.1.1.3, 6.1.1.5, 6.1.1.6, 6.1.1.7, 6.1.1.8, 6.1.2.7, 6.1.2.13, 6.1.2.14, 6.1.2.18, 6.1.2.20, 6.1.2.21, 6.1.2.22, 6.4.1.1, 6.4.2.2, 
8.1.1.3.1, 8.1.1.3.3,  8.1.3.1.3, 8.1.3.1.6, 8.1.3.1.9, 8.1.3.1.11, 8.1.3.1.12, 8.1.3.1.20, 8.1.4.1.2
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.

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

Band n12,

Band n34,

Band n41,

Band n70.

The list of test cases is given below:

6.1.1.1, 6.1.1.2, 6.1.1.5, 6.1.1.7
.

11.3.2
NR/5GC Inter-RAT
11.3.2.1
NR/E-UTRA Inter-RAT
This clause contains the guidelines for the NR/5GC and E-UTRA inter-RAT test cases executed on the different bands. According to TS 38.508-1 [5] clause 6.2.3.3, it is assumed that the NR and E-UTRA bands under test are not overlapping.
A test case using more than one radio frequency on E-UTRA, i.e. using the radio frequencies f2, f3 or f4 specified in TS 36.508 [10], shall not be executed on:

Band 13,

Band 18,

Band 31,

Band 72
The list of test cases is given below:

6.4.3.1,


8.1.1.3.4.
A test case using more than two radio frequencies on E-UTRA, i.e. using the radio frequencies f3 or f4 specified in TS 36.508 [10], shall not be executed on:

Band 6, 

Band 11,

Band 14, 

Band 17,

Band 23 with 10MHz bandwidth,

Band 30,

Band 38,

Band 39

Band 53
The list of test cases is given below:

6.4.3.1
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.


