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1. Introduction
The PCI selection was discussed in RAN3#109-e with some agreements, especially for the non-split gNB architecture. However, there are some FFS for the split architecture case as follows. 
· It is FFS for centralized PCI assignment in split architecture.
· Whether a list of available PCIs signaled from DU to CU for each NR cell is needed is FFS.

This contribution intends to address the above issues and provide related TPs for TS 38.401 and TS 38.473.  
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
The current BLCR for TS 38.300 [1] includes the stage 2 description about the PCI optimization for both the non-split gNB architecture and the split architecture. Based on the group’s existing experience, it is better to split the stage 2 description into different specifications. For example, the stage 2 description about the RACH optimization for non-split gNB architecture is in TS 38.300, while the stage 2 description about the RACH optimization for split gNB architecture is in TS 38.401. Therefore, it is suggested that the stage 2 description about the PCI optimization for non-split gNB architecture is in TS 38.300, while the stage 2 description about the PCI optimization for split gNB architecture is in TS 38.401.
Proposal 1: The stage 2 description about the PCI optimization for non-split architecture should be in TS 38.300, while the description for split gNB architecture should be in TS 38.401.
For the centralized PCI assignment in split architecture, there are two options which were evaluated in both the study item phase and the RAN3#109-e:
· [bookmark: OLE_LINK59]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.
· [bookmark: OLE_LINK58]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.
[bookmark: OLE_LINK43]Since either 1a or 1b needs to report the PCI conflict to OAM, therefore, the impacts on OAM for 1a and 1b are the same. And opton 1a needs to impact on F1AP while option 1b does not, it seems option 1b is better.
Proposal 2: For the centralized PCI assignment in split architecture, CU detects PCI conflict and indicates to OAM directly.
For the distributed PCI selection mechanism, the group made the following agreements:
For distributed PCI assignment, in split architecture case, PCI conflict detection and reassignment are located at gNB-CU. It is FFS whether the list of available PCIs is configured in CU or DU.
 A list of available PCIs from DU to CU for each NR cell is FFS.

According to the current TS 28.541 [2], the PCI configuration function is modelled in the DU’s OAM.
***********************************From TS 28.541 *********************************************** 
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Figure 4.2.1.1-13: NRM fragment for DPCI Management
[bookmark: _Toc44341212][bookmark: _Toc51675510][bookmark: _Toc51683754]4.3.61	DPCIConfigurationFunction
[bookmark: _Toc44341213][bookmark: _Toc51675511][bookmark: _Toc51683755]4.3.61.1	Definition
This IOC contains attributes to support the Distributed SON or Domain-Centralized SON function of PCI configuration (See clause 7.1.3 in TS 28.313 [57]). 
NOTE: in the case where multiple DPCIConfiguration MOIs exist at different levels of the containment tree, the DPCIConfiguration MOI at the lower level overrides the DPCIConfiguration MOIs at higher level(s) of the same containment tree.
[bookmark: _Toc44341214][bookmark: _Toc51675512][bookmark: _Toc51683756]4.3.61.2	Attributes
The DPCIConfigControlFunction IOC includes attributes inherited from Top IOC (defined in TS 28.622[30]) and the following attributes:
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	dPciConfigurationControl
	M
	T
	T
	F
	T

	nRPciList
	M
	T
	T
	F
	T



Observation: The current SA5 specification already supports to configure a PCI list for each NR cells to the DU.
In the RAN3#109-e meeting, there were two opinions for the location of PCI list: in DU or in CU. The main comparion between them are shown as follows.
	
	Pros
	Cons

	PCI list in DU
	· A unique PCI list for both the DU and the CU. This allows the DU to select a PCI randomly for the cell, and also allows the CU to re-configure the PCI from the rest of the PCI list.
· Align with SA5 specification. No impact on SA5.
	· Introduce new IE into the F1 interface.

	PCI list in CU
	· No IE is introduced in the F1.
	· Two PCI lists are introduced: one is located in the DU for the PCI configuration and another is located in the CU for the PCI reconfiguration.
· Impact on current SA5 specifications, e.g. TS 28.541, TS 28.313.



Without any extra requirements, it’s better not to impact on other groups specifications which was introduced since Rel-16 and solve the issue in the scope of RAN3. And with current RAN3 and SA5 specifications, the only missing part is to report the PCI list to the gNB-CU in the same way that the PCI is reported. The change to F1AP is minor and straightforward.
[bookmark: OLE_LINK54]Therefore, it is preferred to follow the current SA5 specification that configuring the PCI list to the DU. And in result, the gNB- DU should provide the list of PCIs to gNB-CU for each cell. The gNB-CU reselects a new PCI for the cell and sends it to the DU in case of PCI conflict. 
[bookmark: OLE_LINK77][bookmark: OLE_LINK75]Proposal 3: For the distributed PCI assignment in split architecture, the gNB-DU provides the PCI list to CU, The gNB-CU reselects a new PCI for the NR cell and sends it to the DU in case of PCI conflict.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose:
[bookmark: OLE_LINK78]Proposal 1: The stage 2 description about the PCI optimization for non-split architecture should be in TS 38.300, while the description for split gNB architecture should be in TS 38.401.
Proposal 2: For the centralized PCI assignment in split architecture, CU detects PCI conflict and indicates to OAM directly.
Observation: The current SA5 specification already supports to configure a PCI list for each NR cells to the DU.
Proposal 3: For the distributed PCI assignment in split architecture, the gNB-DU provides the PCI list to CU, The gNB-CU reselects a new PCI for the NR cell and sends it to the DU in case of PCI conflict.
The TP for SON BL CR for TS 38.401 is provided in Annex.
The TP for SON BL CR for TS 38.473 is provided in [3].
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Annex – TP for SON BL CR for TS 38.401
[bookmark: _Toc45104757][bookmark: _Toc45883240][bookmark: _Toc51763520]7.x	PCI Optimisation Function
The PCI Optimization Function in non-split gNB case is specified in TS 38.300 [2].
In case of split gNB architecture, PCI conflict detection is performed by the gNB-CU.
[Centralized PCI assignment] The OAM signals a specific PCI value for each NR cell in the gNB-CU. The gNB-DU shall select this value as its PCI and report to the gNB-CU. When the gNB-CU detects PCI conflict for any NR cells reported by the gNB-DU, the gNB-CU may send the PCI conflict indication to OAM directly. The OAM may reassign a new PCI to the gNB-DU for the NR cell that PCI conflict is detected.
[bookmark: _GoBack][Distributed PCI assignment] The OAM assigns a list of PCIs for each NR cell in the gNB-DU, and the gNB-DU shall select a PCI value randomly from the list of PCIs. The gNB-DU may send the list of PCIs for each NR cell to the gNB-CU. When the gNB-CU detects PCI conflict for any NR cells reported by the gNB-DU, the gNB-CU may select a new PCI value from the list of PCIs for the NR cell and send it to the gNB-DU to resolve the PCI conflict.
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