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4.4
Reference system configurations
The reference system configurations specified in this sub clause apply to all test cases unless otherwise specified.

4.4.1
Simulated network scenarios

The simulated network scenarios will simulate UE operation in either standalone NR, standalone E-UTRA or in non-standalone NR and E-UTRA networks. For non-standalone case either the NR or the E-UTRA radio access acts as the master anchor node. For both standalone and non-standalone cases, the simulated networks may be single duplex mode networks (FDD or TDD) or dual duplex mode networks (FDD+TDD). For the standalone NR case the simulated networks may also be inter-RAT networks ((FDD or TDD) + (E-UTRA FDD or E-UTRA TDD).

Simulated network scenarios to be tested are listed in this sub clause.

NOTE 1:
The number of cells specified does not necessarily correspond to the maximum number of resources to be configured simultaneously in test equipment. Please refer to sub-clause 6.1 for such information.

NOTE 2: 
For NAS test cases see sub clause 6.3.2.

4.4.1.1
Standalone cell network scenarios

4.4.1.1.1
Standalone E-UTRA single cell and multi cell network scenarios

For standalone E-UTRA FDD or TDD single cell environment see TS 36.508 [2], clause 4.4.1.1.
For standalone E-UTRA FDD or TDD multi cell network scenarios see TS 36.508 [2], clause 4.4.1.2.

4.4.1.1.2
Standalone NR single cell network scenarios

For standalone NR FDD or TDD single cell environment, NR Cell 1 is used.

4.4.1.1.3
Standalone NR single duplex mode multi cell network scenarios

For standalone NR FDD or TDD intra-frequency multi cell environment, NR Cell 1, NR Cell 2 and NR Cell 4 are used.

For standalone NR FDD or TDD inter-frequency multi cell environment, NR Cell 1, NR Cell 3 and NR Cell 6 are used.

For standalone NR FDD or TDD inter-band cell environment, NR Cell 1 and NR Cell 10 are used.

For standalone NR FDD or TDD multi tracking area intra-frequency multi cell environment, NR Cell 1 and NR Cell 11 are used.

For standalone NR FDD or TDD multi tracking area inter-frequency multi cell environment, NR Cell 1 and NR Cell 23 are used.

For standalone NR FDD or TDD multi PLMN inter-frequency multi cell environment, NR Cell 1, NR Cell 12, NR Cell 13 and NR Cell 14 are used.

4.4.1.1.4
Standalone NR dual duplex mode multi cell network scenarios

For standalone NR FDD and TDD multi cell environment, NR Cell 1, NR Cell 10 and NR Cell 31 are used.

For standalone NR FDD and TDD multi PLMN multi cell environment, NR Cell 1, NR Cell 28, NR Cell 29 and NR Cell 30 are used.

In addition, standalone NR single mode multi cell network scenarios defined in clause 4.4.1.1.3 are combined with the dual mode scenarios defined in this clause when additional intra or inter-frequency cells are used.

4.4.1.1.5
Standalone NR 3GPP Inter-RAT network scenarios

For standalone NR FDD or TDD single cell with E-UTRA FDD or E-UTRA TDD single cell inter-RAT environment: 
-
NR Cell 1 is used for the NR cell; and
-
Cell 1, as specified in TS 36.508 [2] clause 4.4.1.1, is used for the E-UTRA cell.

For standalone NR FDD or TDD single cell with E-UTRA FDD or E-UTRA TDD multi cell inter-RAT environment: 

-
NR Cell 1 is used for the NR cell; and
-
Cell 1, Cell 2 and Cell 4, as specified in TS 36.508 [2] clause 4.4.1.2, is used for the E-UTRA cell; and
4.4.1.2
Non-standalone cell network scenarios

4.4.1.2.1
Non-standalone E-UTRA single cell and NR single cell network scenarios

For non-standalone NR FDD or TDD single cell and E-UTRA FDD or TDD single cell environment: 

-
Cell 1, as specified in TS 36.508 [2] clause 4.4.1.1, is used for the E-UTRA cell; and 
-
NR Cell 1 is used for the NR cell.
4.4.1.2.2
Non-standalone E-UTRA single cell and NR single duplex mode multi cell network scenarios

For non-standalone E-UTRA single cell and FDD or TDD NR intra-frequency single duplex mode multi cell environment: 
-
Cell 1, as specified in TS 36.508 [2] clause 4.4.1.1, is used for the E-UTRA cell; and 
-
NR Cell 1, NR Cell 2 and NR Cell 4 are used for NR cells.
For non-standalone E-UTRA single cell and FDD or TDD NR inter-frequency single duplex mode multi cell environment: 
-
Cell 1, as specified in TS 36.508 [2] clause 4.4.1.1, is used for the E-UTRA cell; and 
-
NR Cell 1, NR Cell 3 and NR Cell 6 are used for the NR cells.
For non-standalone E-UTRA single cell and FDD or TDD NR inter-band single duplex mode multi cell environment: 

-
Cell 1, as specified in TS 36.508 [2] clause 4.4.1.1, is used for the E-UTRA cell; and 
-
NR Cell 1 and NR Cell 10 are used for the NR cells.
4.4.1.2.3
Non-standalone E-UTRA single duplex mode multi cell and NR single duplex mode multi cell network scenarios

For non-standalone E-UTRA intra-frequency single duplex mode multi cell and FDD or TDD NR intra-frequency single duplex mode multi cell environment:

-
E-UTRA Cell 1, Cell 2 and Cell 4, as specified in TS 36.508 [2] clause 4.4.1.2, is used for the E-UTRA cell; and 

-
NR Cell 1, NR Cell 2 and NR Cell 4 are used for NR cells.

For non-standalone FDD or TDD E-UTRA intra-frequency single duplex mode multi cell and FDD or TDD NR inter-frequency single duplex mode multi cell environment:

-
E-UTRA Cell 1, Cell 2 and Cell 4, as specified in TS 36.508 [2] clause 4.4.1.2, is used for the E-UTRA cell; and 
-
NR Cell 1, NR Cell 3 and NR Cell 6 are used for the NR cells.

For non-standalone FDD or TDD E-UTRA inter-frequency single duplex mode multi cell and FDD or TDD NR inter-frequency single duplex mode multi cell environment:

-
E-UTRA Cell 1, Cell 3 and Cell 6, as specified in TS 36.508 [2] clause 4.4.1.2, is used for the E-UTRA cell; and 
-
NR Cell 1, NR Cell 3 and NR Cell 6 are used for the NR cells.

For non-standalone single E-UTRA cell and FDD or TDD NR inter-band single duplex mode multi cell environment:

-
E-UTRA Cell 1, Cell 2 and Cell 4, as specified in TS 36.508 [2] clause 4.4.1.2, is used for the E-UTRA cell; and 
-
NR Cell 1 and NR Cell 10 are used for the NR cells.
4.4.1.2.4
Non-standalone E-UTRA single cell and NR dual duplex mode multi cell network scenarios

Editor’s note: 
It is FFS if the NR dual duplex mode multi cell environment need to include multiple E-UTRA cells in addition to the multiple NR cells.
For non-standalone single E-UTRA cell and FDD and TDD NR dual duplex mode multi cell environment: 

-
Cell 1, as specified in TS 36.508 [2] clause 4.4.1.1, is used for the E-UTRA cell; and 
-
NR Cell 1, NR Cell 10 and NR Cell 31 are used for the NR cells.
In addition, standalone NR single duplex mode multi cell network scenarios defined in clause 4.4.1.2.2 are combined with the dual duplex mode scenarios defined in this clause when additional intra or inter-frequency NR cells are used.

4.4.2
Simulated cells
NOTE: For NAS test cases see subclause [FFS].

NOTE: Test frequency and range defined in table 4.4.2-1 do not apply to TS 38.521-1, TS 38.521-2 and TS 38.521-3 test cases.

Test frequencies and simulated NR cells are defined in table 4.4.2-1. Test frequencies and simulated E-UTRA cells are defined in TS 36.508 [2] table 4.4.2-1.
For NR cells, NRf1 is the default test frequency. For E-UTRA cells, f1 as specified in TS 36.508 [2] table 4.2.2-1 is the default test frequency. 

Default parameters for simulated NR cells are specified in table 4.4.2-1A and table 4.4.2-2.

Default parameters for simulated E-UTRA cells are specified in TS 36.508 [2] table 4.4.2-1A and table 4.4.2-2.

Common parameters for NR simulated cells are specified in clauses 4.4.3 to 4.4.6A.

Common parameters for E-UTRA simulated cells are specified in TS 36.508 [2] clauses 4.4.3 to 4.4.6A.

Other cell specific parameters are specified in clause 4.4.7.

Editor’s note: 
Notes 2 to 6 in Table 4.4.2-1 for NR cells have been inherited from TS 36.508 [2] Table 4.4.2-1 for E-UTRA cells assuming that similar notes will be needed for NR cells. The notes and the references in the table to the notes are marked by []-brackets pending the confirmation if the notes are needed or not. 
Table 4.4.2-1: Definition of test frequencies and simulated cells

	Test frequency
	RAT
	Operating band
	Range
	Simulated cells

	NRf1
	NR
	Operating band under test
	Mid

([Note 1], [Note 3],

[Note 6])
	NR Cell 1, NR Cell 2, NR Cell 4, NR Cell 11 ([Note 2])

	NRf2
	NR
	Operating band under test
	High

([Note 1], [Note 4],

[Note 6])
	NR Cell 3, NR Cell 12, NR Cell 23

	NRf3
	NR
	Operating band under test
	Low

([Note 1], [Note 5],

[Note 6])
	NR Cell 6, NR Cell 13

	NRf4
	NR
	Operating band under test
	([Note 1])
	NR Cell 14

	NRf5
	NR
	Operating band for inter-band cells
	Mid

([Note 1])
	NR Cell 10, NR Cell 30, NR Cell 31

	NRf6
	NR
	Operating band for inter-band cells
	High

([Note 1])
	NR Cell 28, NR Cell 29

	NRf7
	NR
	Operating band for inter-band cells
	Low

([Note 1])
	

	[Note 1:
For signalling test, see clause [6.2.3].]
[Note 2:
For signalling test, simultaneous co-existence of NR Cell 2 with NR Cell 11 is not allowed.]
[Note 3:
For RRM test with intra-band contiguous CA, the set of contiguous component carriers are “Mid”, with the test frequencies specified in clauses [4.3.1.1.xA] for FDD and [4.3.1.2.xA] for TDD]
[Note 4:
For RRM test with intra-band contiguous CA, the set of contiguous component carriers are “High”, with the test frequencies specified in clauses [4.3.1.1.xA] for FDD and [4.3.1.2.xA] for TDD]
[Note 5:
For RRM test with intra-band contiguous CA, the set of contiguous component carriers are “Low”, with the test frequencies specified in clauses [4.3.1.1.xA] for FDD and [4.3.1.2.xA] for TDD.]
[Note 6:
For RRM test with intra-band non-contiguous CA, the test frequencies for the set of non-contiguous component carriers are specified in clauses [4.3.1.1.xA] for FDD and [4.3.1.2.xA] for TDD without any regard to range. Thus “Low”, “Mid” and “High” information in this table does not apply. Unless otherwise stated, test point with maximum Wgap is chosen.]


Editor’s note:
PRACHRootSequenceIndex values in table 4.4.2-2 need to be set in accordance to TS 38.211, sub clause 6.3.3.1. Current draft values for NR Cell 1 is same values as used in TS 36.508 for E-UTRA. NR gNB identified have been set to the same value as for eNB identifier in TS 36.508 offset by 16. NR Cell identifier have been set to the same value as for E-UTRA cell identifier in TS 36.508 offset by 128. NR Physical cell identifier have been set to the same value as for E-UTRA physical cell identifier in TS 36.508 offset by 100. The offset has been introduced to make the NR identifiers different from E-UTRA identifiers. 
Table 4.4.2-2: Default NR parameters for simulate
d cells

	cell ID
	NR Cell Identifier
	Physical layer cell identity
	PRACH-rootSequenceIndex FDD
	PRACH-rootSequenceIndex TDD

	
	gNB Identifier
	Cell Identity
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	NR Cell 1
	['0000 0000 0000 0001 0001'B]
	['1000 0000'B]
	[100]
	[22]
	[22]
	[0]
	[0]

	NR Cell 2
	['0000 0000 0000 0001 0001'B]
	['1000 0010'B]
	[102]
	FFS
	FFS
	FFS
	FFS

	NR Cell 3
	['0000 0000 0000 0001 0010'B]
	['1000 0011'B]
	[103]
	FFS
	FFS
	FFS
	FFS

	NR Cell 4
	['0000 0000 0000 0001 0011'B]
	['1000 0100'B]
	[104]
	FFS
	FFS
	FFS
	FFS

	NR Cell 6
	['0000 0000 0000 0001 0100'B]
	['1000 0110'B]
	[106]
	FFS
	FFS
	FFS
	FFS

	NR Cell 10
	['0000 0000 0000 0001 0101'B]
	['1000 1010'B]
	[110]
	FFS
	FFS
	FFS
	FFS

	NR Cell 11
	['0000 0000 0000 0001 0110'B]
	['1000 1011'B]
	[111]
	FFS
	FFS
	FFS
	FFS

	NR Cell 12
	['0000 0000 0000 0001 0010'B]
	['1000 1100'B]
	[112]
	FFS
	FFS
	FFS
	FFS

	NR Cell 13
	['0000 0000 0000 0000 0100'B]
	['1000 1101'B]
	[113]
	FFS
	FFS
	FFS
	FFS

	NR Cell 14
	['0000 0000 0000 0000 0111'B]
	['1000 1110'B]
	[114]
	FFS
	FFS
	FFS
	FFS

	NR Cell 23
	['0000 0000 0000 0000 0110'B]
	['1001 0111'B]
	[123]
	FFS
	FFS
	FFS
	FFS

	NR Cell 28
	['0000 0000 0000 0000 0010'B]
	['1001 1100'B]
	[128]
	FFS
	FFS
	FFS
	FFS

	NR Cell 29
	['0000 0000 0000 0000 0100'B]
	['1001 1101'B]
	[129]
	FFS
	FFS
	FFS
	FFS

	NR Cell 30
	['0000 0000 0000 0000 0111'B]
	['1001 1110'B]
	[130]
	FFS
	FFS
	FFS
	FFS

	NR Cell 31
	['0000 0000 0000 0000 0110'B]
	['1001 1111'B]
	[131]
	FFS
	FFS
	FFS
	FFS


Table 4.4.2-2: Default NAS parameters for simulated cells
FFS

4.4.3
Common parameters for simulated NR cells
The parameters specified in this sub clause apply to the simulated NR cells in standalone NR and non-standalone network scenarios unless otherwise specified.
The common parameters for the simulated E-UTRA cells for standalone E-UTRA and non-standalone network scenarios are specified in TS 36.508 [2] clause 4.4.3 unless otherwise specified.
4.4.3.1
Common configurations of system information blocks

4.4.3.1.1
Combinations of system information blocks for E-UTRA standalone, EN-DC and NGEN-DC

The combination of system information blocks for standalone E-UTRA, EN-DC and NGEN-DC network scenarios are specified in TS 36.508 [2] clause 4.4.3.1.
For EN-DC and NGEN-DC network scenarios the SS shall in addition to broadcasting the E-UTRA system information blocks also broadcast the NR MIB on the NR cell(s).
4.4.3.1.2
Combinations of system information blocks for NR standalone and NE-DC
FFS 
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