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Introduction

Release 16 has already frozen, and it is time to align SA1 service requirements with the stage-2/3 progress achieved in the downstream WGs. Although experiment has been accumulated during the commercial process, there are some problems in deployment, especially on RAN sharing fields. Requirements on radio resource usage information for each Participating Operator and credible network managementinformation exchanged between Hosting Operator and Other Participating Operators should be improved and enhanced. 
Discussion

(1) Radio resource usage information
RAN sharing enhancements allow multiple Participating Operators to share the resources. Hence a Hosting E-UTRAN/NG-RAN Operator shall be able to collect radio resource usage information separately for each Participating Operator.

In current specifications, clause 28.2 in TS 22.101 specifies some requirements for E-UTRAN and NG-RAN sharing, such as the allocation of shared E-UTRAN and NG-RAN resources, OA&M access to the shared E-UTRAN/NG-RAN, generation and retrieval of usage and accounting information. And there are some indicators for RAN sharing involving the measurement and KPI of radio resource utilization in TS 28.552 and TS 28.554, such as PRB, UE throughput. Taking PRB as an example, according to the specification TS 28.552 in clause 5.1.1.2, it includes total PRB usage (this measurement provides the total usage in percentage of PRBs for any purpose); distribution of total PRB usage (this measurement provides the distribution of samples with total usage in percentage of PRBs in different ranges which is a useful measure of whether a cell is under high loads or not in the scenario in certain short times); total available PRB (this measurement is obtained as the average number of total available count of PRBs available for UL and DL traffic transmission during time period T).

For example, as an important radio resource, bandwidth is estimated based on throughput indicator in RAN sharing network currently. According to the Shannon theory, throughput could not reflect bandwidth occupation accurately, which is also related with SINR.
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                                     Equation (1)
Hence, the indicators of PRB for each Participating Operator could accurately reflect bandwidth utilization instead of throughput. And it is impossible to distinguish radio resource utilization without PLMN Identification in RAN sharing network. PRB usage information  is useful for operators which can be further used as indicators for charging between operators in RAN sharing network.

However, the indicators in TS 28.552 and TS 28.554 are mainly based on interface or cell statistics, which cannot support the statistics to distinguish  each Participating Operator. Therefore, it could not satisfy the requirements on RAN sharing of multiple participating operators. 

Hence, the requirements on radio resource usage information for each Participating Operator in 5G RAN sharing scenario shall be specified accordingly in SA1. Radio resource usage information in a time period per cell for each Participating Operator in the Shared E-UTRAN/NG-RAN, such as PRB usage information, should be added to guarantee necessary information acquisition for operators. 
(2) Credible network management information exchanging

In RAN sharing network, OMC retrieves radio resource information from gNB and then OMC sends radio resource information to Hosting Operator NMS through north interface automatically. Generally the data from gNB and OMC is considered to be credible. Other participating Operator NMS synchronizes data from Hosting Operator NMS. However, network management information in Hosting Operator NMS could be easier to be distorted by Hosting Operator. Hence, network management information exchanged between Hosting Operator and Other Participating Operators should be credible, including tamper-proof and traceable. 

For example, a trusted platform synchronizing data with OMC can provide tamper-proof and traceable guarantee.
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Proposal 1: it is proposed to add requirements on radio resource usage information for each Participating Operator in RAN sharing, e.g. PRB usage information.
Proposal 2: it is proposed to add requirements on credible (tamper-proof and traceable) network management information exchanged between NMSs of Hosting Operator and other Participating Operators.
Way forward

Based on the discussion above, alignments are necessary for the identified aspects. If the above proposals are approved, CRs will be provided accordingly.
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