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1
Decision/action requested

The group is asked to discuss and approve the proposals.
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Rationale
The objective of PCI configuration SON function [2] is to detect the PCI collision and PCI confusion issues, and find a way to mitigate the issues, where  
- PCI collision: Two neighbouring cells have the same PCIs;
- PCI confusion: A cell has 2 neighbouring cells with the same PCI value, where Cell #A has PCI that is different from the PCIs of its two neighbours – Cell #B and Cell #C, but Cell #B and Cell #C have the same PCI. PCI confusion can impact the handover performance as UEs are confused with which cell they should handover to.
The centralized PCI configuration SON function will require performance measurements (see clause 7.2.1 in [2]) to detect the PCI collision and PCI confusion issues. The PCI valuses used by its neighboring cells can be found in MeasResultListNR IE in measResultNeighCells IE [1]. Unfortunately, the MeasResultListNR only contains a list of PCI value(s) in physCellId for multiple neighboring cells without the cell identifier. Figure 1 below shows an example of PCI confusion.
Since the MeasResultListNR IE received from a UE may contain multiple PCI values physCellId in measResultNeighCells IE [1], the NR cell can use it to identify the relationship among its neighboring cells. For example, as shown in Fig 1, where in Cell-IV

· UE-A detects PCI values 7, 13, and 9

· UE-B detects PCI values 7 and 9

· UE-C and UE-E detect PCI value 10

· UE-D detect PCI values 7, 14, and 15
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Figure 1: PCI confusion example
According to the example, a measurement can be created with subcounters to count the number of occurence of PCI value combination for Cell-IV:  
Cell-IV measurement:


- Subcounter #1 (PCI 7, 9, 13): 1 (found by UE-A)


- Subcounter #2 (PCI 7, 9): 1 (found by UE-B)


- Subcounter #3 (PCI 10): 2 (found by UE-C and UE-E) 


- Subcounter #4 (PCI 7, 14, 15): 1 (found by UE-D) 

The centralized PCI configuration SON function can analyze the measurement to detect a potential PCI issue where the same PCI value “7” is found in subcounter #1 with PCI 7, 9, 13 and subcounter #4 with PCI 7, 14, 15. It indicates that both Cell-IV’s neighboring cells are using the same PCI value “7’.

The PCI configuration SON function then uses the NCR tables NRCellRelation [3] to confirm that it is the PCI confusion issue, as both Cell-IV’s neighboring cells – cell-III and cell-VI are using the same PCI value “7’.

	NRCellRelation
	attributes
	Values

	NR cell-IV
	nRTCI
	10

	
	adjacentNRCellRef
	Cell-III

	
	
	Cell-VIII

	
	
	Cell-V

	
	
	Cell-VI


	NRCellRelation
	attributes
	Values

	NR cell-III
	nRTCI
	7

	
	adjacentNRCellRef
	Cell-I

	
	
	Cell-II

	
	
	Cell-IV

	
	
	Cell-VIII


	NRCellRelation
	attributes
	Values

	NR cell-VI
	nRTCI
	7

	
	adjacentNRCellRef
	Cell-V

	
	
	Cell-IV

	
	
	Cell-X

	
	
	


Figure 2 below shows an example of PCI conflict, where in Cell-III

· UE-J detects PCI values 10 and 11

· UE-G, UE-I, and UE-F detect PCI value 10

· UE-H detect PCI values 10 and 2
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Figure 2: PCI conflict example
According to the example, a measurement can be created with subcounters to count the number of occueance of PCI value combination for Cell-III:  
Cell-III measurement

- Subcounter #1 (PCI 10, 11): 1 (found by UE-J)

- Subcounter #2 (PCI 10): 3 (found by UE-I, UE-F and UE-G) 

- Subcounter #3 (PCI 10, 2): 1 (found by UE-H)

The centralized PCI configuration SON function can analyze the measurement to detect a potential PCI issue where the same PCI value “10” is found in subcounter #1 with PCI 10 and 11 and subcounter #3 with PCI 10 and 2. It indicates that both Cell-III’s neighboring cells are using the same PCI value “10’.

The PCI configuration SON function then uses the NCR tables to confirm that it is the PCI conflict, since both Cell-IV and Cell-VIII are neighboring cells and are using the same PCI value “10”.

	NRCellRelation
	attributes
	Values

	NR cell-III
	nRTCI
	7

	
	adjacentNRCellRef
	Cell-I

	
	
	Cell-II

	
	
	Cell-IV

	
	
	Cell-VIII


	NRCellRelation
	attributes
	Values

	NR cell-IV
	nRTCI
	10

	
	adjacentNRCellRef
	Cell-III

	
	
	Cell-VIII

	
	
	Cell-V

	
	
	Cell-VI


	NRCellRelation
	attributes
	Values

	NR cell-VIII
	nRTCI
	10

	
	adjacentNRCellRef
	Cell-III

	
	
	Cell-IV

	
	
	Cell-VII

	
	
	Cell-IX


4
proposal

It is proposed to agree S5-202111 Rel. 16 CT to Add PCI related measurement of candidate cells.


	End of modified section
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