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Introduction

PCI assignment is one of the important feature in SON.PCI conflict and confusion should be evaluated based on new features in NR,e.g. Wide band scenario.This contributions provides our analysis on this aspect.
Discussion 
PCI assignment was introduced in early LTE[1].Two mechanisms are adopted, one is Centralized PCI assignment in which O&M takes the responsibility to assign specific PCI for cells.The other mechanism is Distributed PCI assignment in which O&M reserves a list of PCIs and eNB takes the responsibility to assign specific PCI for cells. It is straightforward to reuse the same mechanism in NR.

Proposal 1: Both Centralized PCI assignment and Distributed PCI assignment should be supported in NR PCI selection.
Similar in LTE, NR should take into account of two issues when selects PCI for each cells.One issue is PCI conflict and the other is PCI confusion. To achieve “collision-free” means the PCI is unique in the area that the cell covers. To achieve “confusion-free” means a cell shall not have neighbouring cells with identical PCI. 
Observation 1: NR should take into account of PCI conflict and PCI confusion issues when selects PCI for cell.
New features in NR should also be taken into account. Wide band is introduced in NR. 

[image: image1.emf]Point A

SSB1

SSB2

SSB3

SSB4

SSB5

SSB6

SSB7

SSB8

PCI =1

PCI =2

PCI =3

PCI =4

PCI =5

PCI =6

PCI =7

PCI =8

NCGI=1

NCGI=4

NCGI=5

NCGI=8

CD-SSB + sync raster (PCell)

PSCell capable

Scell capable

freq 1

freq 2

freq 3

freq 4

.

Figure 1 PCI selection in Wide band scenario

As shown in figure 1, wide band can further split into multiple SSBs. Part SSBs able to broadcast RMSI , such kind of SSB is called as Cell defined SSB (CD-SSB). Some of the SSB are not able to broadcast RMSI and can be used for Scell or PScell. To achieve “collision-free” in NR means there is PCI should unique in the coverage area for each frequency. To achieve “confusion-free” means a cell shall not have neighbouring SSB with same PCI in the same frequency.
Observation 2: Wide band scenario should be taken into account to solve PCI conflict and PCI confusion.

In Centralized PCI assignment mechanism, O&M selects appropriate PCI for SSB based on implementation. In Distributed PCI assignment mechanism, gNB should remove PCIs which may raise collision or conflict among SSBs. Similar in LTE, multiple ways can be utilized by gNB. gNB can identify such PCIs from UE report, from Xn interface or by other implementation means.
In order to achieve “collision-free” in NR, gNB should exchange serving cell information. It is noting that in current specification, “Measurement Timing Configuration” IE contained in the serving cell information. This information contains the SSB’s frequency and PCI information for the whole wide band. Based on this information, gNB is able to identify the potential collision PCI among SSBs.

In order to achieve “confusion-free” in NR, gNB should exchange neighbor cell information as well. It is noting that in current specification, “Measurement Timing Configuration” IE is also supported in the Neighbour Information NR IE. This information contains all neighbor’s SSB’s frequency and PCI information for the whole wide band. Based on this information, gNB is able to identify potential confusion PCI among SSBs.

Observation 3:Wide band PCI conflict and PCI confusion issue can be solved based on serving cell information and neighbouring cell information exchange with corresponding PCIs.

Based on above observations ,we propose:
Proposal 2: To adopt TP into TR 37.816.
3. Conclusion

In this contribution , observations and proposals are:
Proposal 1: Both Centralized PCI assignment and Distributed PCI assignment should be supported in NR PCI selection.
Observation 1: NR should take into account of PCI conflict and PCI confusion issues when selects PCI for cell.
Observation 2:Wide band scenario should be taken into account to solve PCI conflict and PCI confusion.

Observation 3:Wide band PCI conflict and PCI confusion issue can be solved based on serving cell information and neighbouring cell information exchange with corresponding relevant PCIs.

Proposal 2: To adopt TP into TR 37.816.
4. References

3GPP TS 36.300
TP for TR 37.816

5.2 PCI selection

5.2.1
Use case description
5.2.2
Solution

The gNB shall base the selection of its PCI either on a centralized or distributed PCI assignment algorithm:

[Centralized PCI assignment] The OAM signals a specific PCI value. The gNB shall select this value as its PCI.

[Distributed PCI assignment] The OAM signals a list of PCI values. The gNB may restrict this list by removing PCI-s that are:

a)
reported by UEs;

b)
reported over the Xn interface by neighbouring gNBs, including wide band scenario; and/or

c)
acquired through other implementation dependent methods, e.g. heard over the air using a downlink receiver.

The gNB shall select a PCI value randomly from the remaining list of PCIs.
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