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1. Introduction
In RAN Plenary #83, a new Work Item on private network was approved [1] with the following objectives:
	· Support NPN functionality in NG-RAN:
· CAG/SNPN relevant parameter broadcast from SIB [RAN2]
· CAG/SNPN cell selection/reselection [RAN2]
· CAG/SNPN cell access control [RAN2/3]
· For CAG, in the case of Intra-RAT intra-system and inter-RAT intra-system, the connected mode mobility support [RAN2/3] 
· The connected mode mobility support within SNPN[RAN2/3]


During the CSG discussion, the PCI split function was proposed to assist cell selection and reselection. In this contribution, we discuss PCI split related issues for the SNPN and CAG.
2. Discussion
In this chapter, we first give a short description of the PCI split function in the CSG, and then analyze its benefits for the SNPN/CAG networks, at last we discuss whether some enhancement are needed for the private networks.
2.1 PCI split function in the CSG
In the CSG, according to the 36.300, a range of PCI values are reserved for all of the CSG cells.
“to assist the search function on mixed carriers, all CSG cells on mixed carriers broadcast in system information a range of PCI values reserved by the network for use by CSG cells. Optionally also non-CSG cells on the mixed carrier can send this information in system information. The reserved PCI range is only applicable to the frequency of the PLMN where the UE received this information. The UE considers the last received reserved range of PCI values for CSG cells to be valid for a maximum of 24 hours within the entire PLMN. UE's use of the received PCI split information is UE implementation dependent.”
Normally, with the reserved PCI range, the UE can ignore the cells that are out of the PCI range when reselection, and in the 36.304, it further said that:
“If the highest ranked cell or best cell according to absolute priority reselection rules is a CSG cell which is not suitable due to not being a CSG member cell, the UE shall not consider this cell as candidate for cell reselection but shall continue considering other cells on the same frequency for cell reselection.”
Thus, there are two steps for the reselection, the UE filter the cells that out of the PCI range at the first step, and then ignore the cells that doesn’t broadcast the matched CSG-ID at the second step.
2.2 PCI split function for the private network
In this chapter we discuss the benefits of introducing the PCI split function for the private network. For the SNPN scenario, the UE can only access the SNPN cell with the matched ID. If we also reserve the part of PCI to all of the SNPN cell, the SNPN UEs can ignore the PCIs that out of the Reserved PCI range. Then the UE execute the cell reselection among the cells with the matched PCI, and read the system information to check accessibility, if it’s a SNPN cell without matched SNPN ID, the UE shall not consider this cell as candidate for cell reselection but shall continue considering other cells on the same frequency for cell reselection. In the CSG of LTE, once the PCI range were reserved for the CSG cell, it will not be used by the Macro cells. However, for that the SNPN is deployed by the operator individually, the RAN2 shall first discuss whether it’s practical to reserve a separate PCI range that only used by the SNPN cells.
Proposal 1: RAN2 to discuss whether it’s available to reserve a PCI range only used for the SNPN cells on the same frequency. If available, it can be taken as the baseline.
For the CAG with the same PLMN, similar to the CSG, the PCI range can be reserved for all of the CAG cells on the same frequency.
Proposal 2: For the CAG, as a baseline, a PCI range shall be reserved for all of the CAG cells on the same frequency.
2.3 PCI split function enhancement for the private network
As described in the chapter 2.2, during the reselection, the Private Network UEs (the UE set to the SNPN mode, or the UE only allowed to access the 5Gs through the CAG cell) can ignore the PCIs that out of the Reserved PCI range. Then the UE execute the cell reselection among the cells with the matched PCI, and read the system information to check accessibility. So as mentioned above the UE has to read the MIB/SIB1 of the higher ranked cells to check whether these cells are belong to the NPN member, which will lead to UE power consumption and increase re-selection interval. In the CSG, there is the similar problem. But in the NPN, as mentioned in the above justification, the NPN is proposed to “ to fulfil the low latency and high reliability requirements for the vertical industry as well as support 5G LAN-type service,” this problem shall be evaluated by RAN2 and to decide whether to introduce some enhancement.
Proposal 3: RAN2 to discuss whether the enhancements on the PCI split function are needed for the private network.
Besides, in the CSG, the PCI range is only broadcasted on the current frequency. Whether explore it to the inter-frequency shall also be discussed by RAN2.
Proposal 4: RAN2 to discuss whether explore the PCI split function to the Inter-frequency.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Proposal 1: RAN2 to discuss whether it’s available to reserve a PCI range for all of the SNPN cells on the same frequency. If available, it can be taken as the baseline.
Proposal 2: For the CAG, as a baseline, a PCI range shall be reserved for all of the CAG cells on the same frequency.
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Proposal 4: RAN2 to discuss whether explore the PCI split function to the Inter-frequency.
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