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	1st Modified Section


5

Performance measurements for 5G Network Functions
5.x
Measurements related to UE Measurement Reports
5.x.1
PCI of candidate cells 
a)
This measurement provides the PCI used by candidate cells. The measurement is derived from MeasResultListNR IE in measResultNeighCells (see clause 6.3.2 in TS 38.331 [20]) where it contains PhysCellId to indicate the PCI value(s) of the candidate cells, and contains subcounters per PCI combination to indicate the number of MeasResultListNR with such PCI value(s) being received. 

b)
CC.
c)
This measurement is obtained by incrementing the subcounter, corresponding the PCI value(s) received in MeasResultListNR IE in measResultNeighCells. For example, MeasResultListNR contains one or multiple MeasResultNR with PCI value(s) physCellId PCI #m and PCI #n. Then, a subcounter identified by PCI #m and PCI#n will be incremented. The total number of subcounters equals to the number of PCI value combination received in a granularity interval.
d)
Each measurement is an integer value.  

e)
MR.PCIsOfCandidateCell.Combo
Where Combo identifies the subcounter associated with the PCI value combination.
f)
NRCellCU.
g)
Valid for packet switched traffic.
h)
5GS.
i)
One usage of this measurement is to support centralized SON function of PCI re-configuration (see TS 28.313 [30]).
	Next Modified Section


A.58
Monitoring of PCI to detect PCI collision or confusion

Each NR cell is assigned a PCI that enables UE to uniquely identify the cell. PCI values need to be reused, as there are only 1008 PCI values. Typically, operators use network planning tool to assign PCIs to cells when the network is deployed to insure all neighbouring cells have different PCIs. However, due to the addition of new cells or changes of neighbour relations from ANR functions, issues can arise, such as PCI collision, PCI confusion.

Figure A.58-1 shows an example about PCI confusion detection.
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Figure A.58-1: PCI confusion example
A measurement can be created with subcounters to count the number of occurance 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 analize 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 can 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’.

 Figure A.58-2 shows an example about PCI conflict detection.
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Figure A.58-2: PCI conflict example
A measurement can be created with subcounters to count the number of occurance 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 analize 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”.
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