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1. Introduction
During the NR-U study, SA2 have been consulted about the charging aspects of the data over unlicensed spectrum [1]. SA2 replied that there may be a need for introducing RAT type for NR-U for subscription-based access restriction, policy and charging purpose [2]. In this contribution, we look at the RAN level aspects of charging and data volume reporting for NR-U. 

This paper is a resubmission of R2-1900680. 
2. Data transmission 
Both 5G-C and EPC based access to unlicensed spectrum is supported with NR-U. Scenarios A, C, D and E use 5GC based access whilst scenario B supports both EPC and 5GC. Further, both DC and CA based architectures are possible. These options are depicted in Figure 1 below. 
[image: ]
[bookmark: _Ref536622783]Figure 1: Architecture options for NR-U
Based on the feedback from SA2, RAN should support and enable charging for data sent over unlicensed spectrum in all the above architectures. It is possible that an operator might adopt a different charging scheme for the data that is sent over licensed spectrum compared to the data sent over unlicensed spectrum. As such, the RAN should hence be able to support reporting of the volume of the data over unlicensed spectrum to support the charging functionality for NR-U for both 5GC and EPC and for DC and CA architectures. 

Observation 1: Tools to support charging for data transmitted over unlicensed spectrum in DC and CA architectures should be supported by RAN for both EPC and 5GC based NR-U scenarios

In case of DC based architecture, in addition to the data volume reporting from the master node, usage data reporting for secondary RAT could be used to inform the CN about any data sent over unlicensed spectrum when DC based NR-U is used. However, in order to enable this, the data volume reporting functionality should be enhanced to indicate the actual volume of data sent over unlicensed spectrum. RAN3 interfaces will be impacted to support this functionality.

In case of CA based architecture, the reporting functionality should consider the CU-DU split architecture at the gNB. In particular, the DU can support both NR and NR-U based architectures and hence the DU should support counting and reporting of data volume (both in licensed spectrum and unlicensed spectrum) to the CU. Supporting such a functionality impacts the F1 interface and should be discussed in RAN3. 

In addition to the above, NR supports duplication functionality and hence data may be sent over licensed spectrum or unlicensed spectrum or both. When duplication functionality is used, it is unclear how RAN should count and report the duplicated data to CN. There are multiple options in this regard: 
· Duplicated data is only reported once (and is reported either over licensed leg or unlicensed leg – e.g. based on the configuration from CN)
· Duplicated data is reported both on licensed leg and unlicensed legs
· Data volume report explicitly indicates the total amount of data sent over licensed spectrum, unlicensed spectrum and both (i.e. duplicated data)

SA2 should discuss the above aspects and RAN3 and SA2 should define necessary signaling to support the configuration of one or more of the above options for data reporting for NR-U. 

Based on the above analysis, although functionality such as duplication etc which impacts the charging functionality per above is in the remit of RAN2, work is eventually needed in SA2 and RAN3 to define the necessary requirements and the signaling framework for this purpose. So, we propose to send an LS to SA2 and RAN3 to trigger the necessary work. 

Proposal 1: Send an LS to SA2 and RAN3 to trigger the necessary work on signaling to support charging for NR-U
3. Conclusion and proposals
The charging aspects of NR-U are discussed in this contribution and the following observation and proposal are made. 
Observation 1: Tools to support charging for data transmitted over unlicensed spectrum in DC and CA architectures should be supported by RAN for both EPC and 5GC based NR-U scenarios

Proposal 1: Send an LS to SA2 and RAN3 to trigger the necessary work on signaling to support charging for NR-U (draft available in [3]) 
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