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Introduction
The network sharing provides a mechanism to allow multiple participating operators to share resources of a single shared network. The RAN Sharing as an important function has been specified in TS23.501. In RAN2#101 meeting, RAN Sharing had been discussed and some agreements are as follows:
Agreements
1:	Each PLMN can set its own TAC and Cell-ID values for a shared NR cell.  
2:	Maximum number of PLMNs in minimum SI to be broadcasted in a cell is 12.




In this contribution, we give the preliminary analysis of the impact from RAN3 point of view， and provides some proposals.
Discussion 
RAN Sharing for E-UTRAN
The shared network operator allocates shared resources to the participating operators based on their planned. RAN Sharing has been supported for LTE since Release 8. However, there is a limitation for RAN sharing in that all PLMNs sharing a network resource must use the same TAC and cell identity. This challenge forces the operators sharing the network to coordinate and agree on common values for these parameters. To address this issue, some enhancements for RAN Sharing in E-UTRAN network had been approved in RAN#76. The proposed enhancement is to allow the eNB to configure (in SIB1) a list of PLMNs that should have separate cell ID, Tracking Area Code and CSG ID. 
The RAN Sharing enhancement for E-UTRAN is regarded as no impact to RAN3 work, the reasons are as follows [1]:
· a cell broadcasting different (sets of) ECGIs, TACs and the corresponding PLMN in an SIB1 extension, would be, from a logical point of view, seen as different cells by the UE.
· such would correspond to the fact that these logically distinguishable cells are served by different logical eNBs, although those cells utilise the same physical resource and the logical eNBs are most likely implemented in the same (physical network entity). As an E-UTRA Cell Global Identity is defined to usually contain an eNB Identity in its 20 MSBs, it is expected that the ECGI value is chosen accordingly.
· different logical eNBs, one per operator, would then result separated, per-operator E-UTRANs, where each logical eNB would S1-MME-connect to the corresponding operator’s core network, also X2 connectivity would be configured per operator.
To our understanding, there is a concept of “logical cell” for RAN sharing. From the perspective of operators, they only need to concern their “logical cell/eNBs” but not “physical cell/eNBs”. This enhancement provides more flexibility for operators to optimize their network separately, although there are still some parameters (e.g., cell reselection related parameters) need to be coordinated.
As per the conclusions of RAN2 and SA2, a similar solution for NR gNB has been adopted. As the figure 1 shows, the logical cells with independent NR CGI, TAC/Extend TAC, and the corresponding PLMN seen as different cells by the UE. These logical cells can share the same resource within one physical gNB. The principles for E-UTRAN network sharing shall be also directly applied to NR, which are: 
· All the interface signalling procedures in RAN Sharing scenario are based on “logical cell/gNB”
· X2/Xn/NG connectivity can be configured per operator
Proposal 1: All the interface signalling procedures in RAN Sharing scenario are based on “logical cell/gNB”.
Proposal 2: X2/Xn/NG connectivity can be configured per operator



Figure 1 logical cell for NR
RAN Sharing for CU/DU Split Scenario
The NR RAN architecture based on CU/DU split had been introduced since Rel-15. Unlike RNC in 3G system, the CU and DU have separate responsibilities and can control their own resources. In order to support network sharing, whether or not the similar concept “logical CU” and “logical DU” should be considered in RAN3 scope. Moreover, it is unclear that whether the F1 connectivity can be configured per operator or not. The existing procedures over F1 interface cannot well support network sharing function. We take F1 Setup Request/Response message as example. The elements of F1 Setup Request message are listed as follow: 
· gNB-DU ID
· gNB-DU Name
· The List of gNB-DU Served Cells Item (Served Cell Information, gNB-DU System Information)
The Served cell Information IE is used to indicate the cell configured in DU. Since there is only one NCGI contained in the Served cell Information IE, this means Served cell Information is a just “logical cell” level. The upper bound of served cells is maxCellingNBDU. As per current specification, the value of maxCellingNBDU is 512. Since multiple PLMNs in minimum SI to be broadcasted in a cell, the maximum number of supported physical cells within one DU will be markedly reduced, if the F1 interface cannot be configured per operator. This will lead to much more DUs deployed in certain areas. 
Furthermore, the DU should send the configuration information of multiple logical cells to the CU. The CU would combine gNB-DU System Information from multiple served logical cells to generate the final MIB/SIB information for a physical cell. Unfortunately, we find that the CU can’t distinguish whether two or more logical cells belong to a physical cell or not. The reason is that only PCI information, contained in Served cell Information IE, can be used as an assistant information. But considering one DU can cover a very large territory (e.g. can support 512 cells), forbidden the PCI reused within one DU may limit the operator’s network planning.
Therefore, we kindly ask RAN3 to study how to support RAN Sharing in CU/DU split scenario.
Proposal 3	We kindly ask RAN3 to study how to support RAN Sharing in CU/DU split scenario.
Conclusion
In this contribution, we give the preliminary analysis of the impact from RAN3 point of view and we made the following proposal:
[bookmark: _In-sequence_SDU_delivery]Proposal 1	All the interface signalling procedures in RAN Sharing scenario are based on “logical cell/gNB”.
Proposal 2:	X2/Xn/NG connectivity can be configured per operator
Proposal 3	We kindly ask RAN3 to study how to support RAN Sharing in CU/DU split scenario.
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