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	Reason for change:
	1. [bookmark: _Hlk149664897]In RAN5#99 we had discussed the mod-3 problem in TC 8.1.3.1.18.2 (R5-232510). After further check we realized that there are also other simulated Cells having mod-3 problem. To eliminate potential problems in SIG testing, as well as similar problems in future, we suggest change PCI of simulated cell 11 and 31 as follows:
· PCI of Cell 11: 11->9, 
· PCI of Cell 31: 31->35.

For better understanding, here is a brief introduction of mod-3 problem:

[bookmark: _Hlk149666071]Simulated NR Cells and their default parameters are defined in 38.508-1 Table 4.4.2-1 and Table 4.4.2-2 respectively. PCIs of these cells and the SSB indices they transmitted can be summarized as follows (Cell 33 is omitted since it’s SUL only).

	[bookmark: _Hlk149666291]Test freq.
	Cells transmit SSB#0
	Cells transmit SSB#1

	NRf1
	Cell 2 (PCI 2), Cell 11 (PCI 11), Cell 489 (PCI 489)
	Cell 1 (PCI 0), Cell 4 (PCI 4)

	NRf2
	Cell 12 (PCI 12)
	Cell 3 (PCI 3), Cell 23 (PCI 23)

	NRf3
	Cell 13 (PCI 13)
	Cell 6 (PCI 6)

	NRf4
	N/A
	Cell 14 (PCI 14)

	NRf5
	Cell 30 (PCI 30)
	Cell 10 (PCI 10), Cell 31 (PCI 31)

	NRf6
	Cell 29 (PCI 29)
	Cell 28 (PCI 28)

	NRf8
	N/A
	Cell 32 (PCI 32)

	NRf10
	N/A
	Cell 500 (PCI 500)



[bookmark: _Hlk149667257]Among these cells, the cells highlighted in yellow transmit SSBs at the same time-frequency domain location, more seriously, the PCIs of these cells have the same remainder after mod 3. This means that these cells will send exactly the same PSS sequences on the same time-frequency locations according to 38.211 cl.7.4.2. 
	[bookmark: _Toc19796518][bookmark: _Toc90288525]7.4.2.1	Physical-layer cell identities
There are 1008 unique physical-layer cell identities given by

	
where  and .
[bookmark: _Toc19796520][bookmark: _Toc90288527]7.4.2.2.1	Sequence generation

The sequence  for the primary synchronization signal is defined by

	



In NR’s design, PSS is mainly used for cell identification. UE is assumed to perform matched filtering on the received signal using PSS sequence. It considers that there exists a PSS if the filter output is higher than certain threshold, and then, further detects corresponding SSS to perform DL synchronization, SSB index reading, RSRP/RSRQ measurement, etc.. 

So, if two cells send same PSS in the same time-frequency location. The UE may mistakenly consider that there is only one cell, resulting in a series of negative consequences, such as poorer measurement accuracy, poorer DL sync accuracy, faling to identify a cell, etc..

In practical networks, operators usually ensure that adjacent intra-frequency cells have different  to avoid this situation. Therefore, any two cells with the same  are separated by at least one cell. Although it’s impossible to avoid mod-3 probelm, UE still can identify the existence of different cells since these cells have receiving timing difference (RTD) as depicted in figure below.
[image: ]
However, such an RTD does not exist in testing. According to 38.523-3 Table 7.1.5.2-1, the radio frame boundaries of all intra-frequency cells are completely aligned. The UE may fail to identify the existence of the two cells depicted in figure below.
[image: ]

	
	

	Summary of change:
	2. PCI of simulated cell 11 and 31 are changed as follows:
· PCI of Cell 11: 11->9, 
· PCI of Cell 31: 31->35.

	
	

	Consequences if not approved:
	Workplan is incomplete.
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<Start of modified section 1>
[bookmark: _Toc21353695][bookmark: _Toc27749310][bookmark: _Toc36228115][bookmark: _Toc36228411][bookmark: _Toc36228866][bookmark: _Toc36229083][bookmark: _Toc44454668][bookmark: _Toc44455120]4.4.2	Simulated cells
NOTE 1: For NAS test cases see clause 6.3.2.
NOTE 2: 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 and UTRA cells are defined in TS 36.508 [2] table 4.4.2-1.
For NR cells, NRf1 is the default test frequency. For UTRA cells, f8 as specified in TS 36.508 [2] table 4.2.2-1 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 4.4.2-2 and table 4.4.2-3.
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.
Default parameters for simulated UTRA cells are specified in TS 36.508 [2] clause 4.4.4.
Common parameters for NR simulated cells are specified in clauses 4.4.3.
Other cell specific parameters are specified in TS 36.508 [2] clause 4.4.3 to 4.4.7.
Table 4.4.2-1: Definition of test frequencies and simulated NR cells
	Test frequency
	RAT
	Operating band
	Range
	Simulated NR cells

	NRf1
	NR
	Operating band under test
	Mid
(Note 1, Note 3
	NR Cell 1, NR Cell 2, NR Cell 4, NR Cell 11, NR Cell 489

	NRf2
	NR
	Operating band under test
	High
(Note 1, Note 3)
	NR Cell 3, NR Cell 12, NR Cell 23

	NRf3
	NR
	Operating band under test
	Low
(Note 1, Note 3)
	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)
	

	NRf8
	NR
	Operating band for SDL cell
	Mid
(Note 1)
	NR Cell 32

	NRf9
	NR
	Operating band for SUL cell
	Mid
(Note 1)
	NR Cell 33

	NRf10
	NR
	Operating band for inter-band cells
	Mid
(Note bb)
	NR Cell 500

	Note 1:	For signalling test, see clause 6.2.3.
Note 2:	Void.
Note 3:	For RRM test with NR intra-band non-contiguous CA, the test frequencies for the set of non-contiguous component carriers are specified in clauses 4.3.1.1.4 for FR1 and in clause 4.3.1.2.4 for FR2 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.
Note 4:	For signalling test with NR inter-band CA three bands only, the test band is different from the Operating band for NRf1 and the Operating band for NRf5.



Table 4.4.2-2: Default NR parameters for simulated NR cells
	cell ID
	NR Cell Identifier
	Physical layer cell identity
	PRACH-rootSequenceIndex FDD
	PRACH-rootSequenceIndex TDD
	SSB-Index2,3

	
	gNB Identifier
	Cell Identity
	
	LRA=139
Note 1
	LRA=139
Note 1
	

	NR Cell 1
	'00 0000 0000 0000 0000 0000 0001'B
	'00 0000 0000'B
	0
	0
	0
	1

	NR Cell 2
	'00 0000 0000 0000 0000 0000 0001'B
	'00 0000 0010'B
	2
	32
	32
	0

	NR Cell 3
	'00 0000 0000 0000 0000 0000 0010'B
	'00 0000 0011'B
	3
	0
	0
	1

	NR Cell 4
	'00 0000 0000 0000 0000 0000 0011'B
	'00 0000 0100'B
	4
	64
	64
	1

	NR Cell 6
	'00 0000 0000 0000 0000 0000 0100'B
	'00 0000 0110'B
	6
	0
	0
	1

	NR Cell 10
	'00 0000 0000 0000 0000 0000 0101'B
	'00 0000 1010'B
	10
	0
	0
	1

	NR Cell 11
	'00 0000 0000 0000 0000 0000 0110'B
	'00 0000 1011'B1001'B
	119
	96
	96
	0

	NR Cell 12
	'00 0000 0000 0000 0000 0000 0010'B
	'00 0000 1100'B
	12
	32
	32
	0

	NR Cell 13
	'00 0000 0000 0000 0000 0000 0100'B
	'00 0000 1101'B
	13
	32
	32
	0

	NR Cell 14
	'00 0000 0000 0000 0000 0000 0111'B
	'00 0000 1110'B
	14
	0
	0
	1

	NR Cell 23
	'00 0000 0000 0000 0000 0000 0110'B
	'00 0001 0111'B
	23
	64
	64
	1

	NR Cell 28
	'00 0000 0000 0000 0000 0000 0010'B
	'00 0001 1100'B
	28
	0
	0
	1

	NR Cell 29
	'00 0000 0000 0000 0000 0000 0100'B
	'00 0001 1101'B
	29
	32
	32
	0

	NR Cell 30
	'00 0000 0000 0000 0000 0000 0111'B
	'00 0001 1110'B
	30
	32
	32
	0

	NR Cell 31
	'00 0000 0000 0000 0000 0000 0110'B
	'00 0001 1111'B’00 00100011’B
	3135
	64
	64
	1

	NR Cell 32
	'00 0000 0000 0000 0000 0001'B
	'00 0010 0000'B
	32
	-
	-
	1

	NR Cell 33
	'00 0000 0000 0000 0000 0001'B
	'00 0010 0001'B
	33
	-
	-
	-

	NR Cell 489
	'00 0000 0000 0000 0000 0000 0001'B
	'01 1110 1001'B
	489
	128
	128
	0

	NR Cell 500
	'00 0000 0000 0000 0000 0000 1000'B
	'00 0000 0111'B
	500
	0
	0
	1

	Note 1:	To avoid collision of the preambles between intra-frequency cells, with the default zeroCorrelationZoneConfig value set to 15, the PRACH-rootSequenceIndex values have been separated by 32 root sequences per intra-frequency cell.
Note 2:	This SSB-Index does not apply for RRM test cases in TS 38.533 [18]. RRM test cases shall use the SSB index defined in A.3 of TS 38.533 [18].
Note 3:	For signalling test, simultaneous co-existence of active NR cells defined on the same frequency and same SSB-Index is not recommended due to the same timing used for intra-frequency NR cells in TS 38.523-3 [23].



Table 4.4.2-3: Default NAS parameters for simulated NR cells
	cell ID
	Tracking Area
	TA# list
(Note 1)
	5G-GUTI (Note 2)

	
	TA#
	PLMN
	TAC
	
	AMF Identifier
	5G-TMSI

	
	
	MCC
	MNC
	
	
	AMF region ID
	AMF Set ID
	AMF Pointer
	

	NR Cell 1
	TAI-1
	(Note 3)
	1
	TAI-1
	254
	1
	1
	Arbitrarily selected according to TS 23.003 [26] clause 2.10

	NR Cell 2
	TAI-1
	(Note 3)
	1
	TAI-1
	254
	1
	1
	

	NR Cell 3
	TAI-1
	(Note 3)
	1
	TAI-1
	254
	1
	1
	

	NR Cell 4
	TAI-1
	(Note 3)
	1
	TAI-1
	254
	1
	1
	

	NR Cell 6
	TAI-1
	(Note 3)
	1
	TAI-1
	254
	1
	1
	

	NR Cell 10
	TAI-1
	(Note 3)
	1
	TAI-1
	254
	1
	1
	

	NR Cell 11
	TAI-2
	(Note 3)
	2
	TAI-2
	254
	1
	1
	

	NR Cell 23
	TAI-2
	(Note 3)
	2
	TAI-2
	254
	1
	1
	

	NR Cell 12, NR Cell 28
	TAI-3
	002
	11
	1
	TAI-3
	253
	1
	1
	

	NR Cell 13, NR Cell 29
	TAI-4
	003
	21
	1
	TAI-4
	252
	1
	1
	

	NR Cell 14, NR Cell 30
	TAI-5
	004
	31
	1
	TAI-5
	251
	1
	1
	

	NR Cell 31
	TAI-2
	(Note 3)
	2
	TAI-2
	254
	1
	1
	

	NR Cell 489
	TAI-1
	(Note 3)
	1
	TAI-1
	254
	1
	1
	

	NR Cell 500
	TAI-1
	(Note 3)
	1
	TAI-1
	254
	1
	1
	

	Note 1:	The value(s) in the column TA# list indicates TAI(s) included in the response messages of the registration procedure (REGISTRATION ACCEPT) when the UE performs the registration procedure on a corresponding cell.
Note 2:	The value in the column 5G-GUTI indicates 5G-GUTI included in the response messages of the registration procedure (REGISTRATION ACCEPT) when the UE performs the registration procedure on a corresponding cell.
Note 3:	Set to the same Mobile Country Code and Mobile Network Code stored in EFIMSI on the test USIM card (subclause 4.9.3).



<End of modified section 1>
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