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1. Introduction
The PCI selection function in SON will be to target for avoiding or minimizing PCI conflict and as well as PCI confusion.TR37.816 has studied the PCI selection and provided baseline for further work in Work Item phase :
-	Centralized PCI assignment and distributed PCI assignment for non-split gNB and split gNB.
-	The solution down-selection for split gNB case will be decided in normative phase.
This is took as the base for more discussion.

2. Discussion
Centralized PCI assignment is done by the OAM, the PCI selection in the gNB is then select the PCI value randomly.
2.1 Xn for PCI selection
For the Xn interface, the solution in LTE can be the reused as it is, i.e.;
Quoted from 36.300
	2.3.5	Framework for PCI Selection
The eNB 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 eNB shall select this value as its PCI.
[Distributed PCI assignment] The OAM signals a list of PCI values. The eNB may restrict this list by removing PCI-s that are:
a)	reported by UEs;
b)	reported over the X2 interface by neighbouring eNBs; and/or
c)	acquired through other implementation dependent methods, e.g. heard over the air using a downlink receiver.
The eNB shall select a PCI value randomly from the remaining list of PCIs.



The NR PCI information is already existing in the XnAP, then the only work to do is to have stage 2 description in 38.300.
Conclusion 1: PCI selection function in Xn has only impact on Stage 2 38.300.

2.2 F1 CU and DU for PCI selection
For the CU and DU split, there should be also two approached, Centralized PCI selection and Distributed PCI assignment.
Case 1: (Quoted from TR37.816)
	Case 1: centralized PCI selection, OAM assigns a single PCI to each NR cell in the DU
In this case, the OAM configures a single PCI value for NR cells in the DU. The DU sends the PCI of each serving cell to the CU during the F1 setup procedure. If CR detects PCI conflict: there two options:
-	Option 1a: CU detects PCI conflict and indicates to OAM via DU. OAM assigns a new PCI.
	In option 1a, when the CU detects PCI conflict between NR cells within a DU or between neighbouring gNBs, it sends the PCI conflict indication to the DU. The DU reports the PCI conflict to the OAM. After that, the OAM will allocate a new PCI value for the DU.
-	Option 1b: CU detects PCI conflict and indicates to OAM directly. OAM assigns a new PCI.
	When the CU detects the PCI conflict between NR cells within a DU or between neighbouring gNBs, it sends the PCI conflict to OAM directly. And the OAM will allocate a new PCI value for the cell having PCI conflict and configure it to the DU.



The option 1b (CU detects PCI conflict and indicates to OAM directly. OAM assigns a new PCI.) is the default way without any additional impact on the specification. This is as usual stay as the default benefit.
The option 1a (CU detects PCI conflict and indicates to OAM via DU. OAM assigns a new PCI) is the one to be discussed whether it is worth to have an indication from CU to DU the PCI has been conflict. 
Possible reason1: since the CU and DU may have different OAM entity, in order to have multiple vendor environment to work properly, the root cause of the place i.e. the DU should know it has caused PCI conflict, therefore the PCI conflict indication from CU to DU is introduced.
Possible reason2: since at the end it is still need to inform the OAM, then probably less useful to have additional signalling step to inform from CU to DU the PCI conflict.
Conclusion 2: In the CU-DU split architecture for the centralized PCI selection, for the reason that in any case it still need to inform the OAM, then it has less benefit to give additional signalling from CU to DU when CU detects the PCI conflict. 
It is concluded to let the CU indicates to OAM directly when CU detects PCI conflict.

Case 2: (Quoted from TR37.816)
	
Case 2: Distributed PCI selection, OAM configures a list of PCIs to each NR cell
In this case, the OAM signals a list of PCIs for each cell to the DU, and DU selects one from the list for each NR cell. The DU sends the selected PCI of each serving cell to the CU during F1 setup.
-	Option 2a: CU detects PCI conflict and indicates to DU. DU reassigns a new PCI.
When the CU detects the PCI conflict, it sends the PCI conflict indication to the DU. In addition, the CU sends the PCIs of cells neighbouring to the cell subject to PCI update to the DU, or allowed PCIs, or non-allowed PCIs to the DU. The DU may restrict the PCI list considering the information suggested by CU. Based that, the DU reselects a new PCI value from the remaining list of the PCIs.
-	Option 2b: CU detects PCI conflict and reassigns a new PCI.
When the CU detects the PCI conflict, the CU will select a new PCI value from the remaining list of the PCIs reported from the DU, and send the new PCI value to the DU in the gNB-CU configuration update procedure. This option needs the gNB-DU report the PCI list of each NR cell to the gNB-CU during F1 setup



The option 2b (CU detects PCI conflict and reassigns a new PCI), it give the PCI re-selection role from the DU to the CU instead. Today F1AP e.g. F1 SETEUP RESPONSE message is able to include NR PCI, then option 2b is already possible. 
We try to have a thought to keep the PCI selection role in the DU, then option 2a (CU detects PCI conflict and indicates to DU. DU reassigns a new PCI.) is discussed. 
For option 2a, don what kind of list of PCI information that CU give the DU after CU detect the PCI conflict, the alternatives are again shown here:
 Alt 2a-1: the PCIs of cells neighbouring to the cell subject to PCI update 
 Alt 2a-2: the allowed PCIs for reselection
Alt 2a-3: the non-allowed PCIs for reselection
We see no much differences between these alternatives, only that if the CU does not have the list of PCIs for cell that DU is able to reselect, it may have no mean for the CU to give the “allowed PCIs” or “non-allowed PCIs” for reselection. 
Moreover, if the CU give the non-allowed PCIs to the DU, it is like the CU is taking the role of PCI reselection. If to keep the role of the PCI selection in the DU, then Alt 2a-1 will be appropriate because CU give the list of PCI of neighbour cells that has cause the conflict, then at the end the DU does the PCI reselection. 
The information of the PCI list of neighbouring cells, we can call it assistant information for PCI reselection.
[bookmark: _GoBack]Conclusion 3: In the CU-DU split architecture for the distributed PCI selection, if the role of PCI selection is to keep in the DU, so when the CU detects PCI conflict then it indicate to the DU, the DU reselect the PCI base on the assistant information provided by the CU i.e. the list of PCI for cells neighbouring to the cell subject to PCI update.
3. proposal
Conclusion 1: PCI selection function in Xn has only impact on Stage 2 38.300.
Conclusion 2: In the CU-DU split architecture for the centralized PCI selection, for the reason that in any case it still need to inform the OAM, then it has less benefit to give additional signalling from CU to DU when CU detects the PCI conflict. It is concluded to let the CU indicates to OAM directly when CU detects PCI conflict.
Conclusion 3: In the CU-DU split architecture for the distributed PCI selection, since the role of PCI selection is to keep in the DU, the way to be chosen is when the CU detects PCI conflict then it indicate to the DU, then DU reselect the PCI base on the assistant information provided by the CU i.e. the list of PCI for cells neighbouring to the cell subject to PCI update.
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