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Abstract of the contribution: This contribution propose the corresponding solutions to the problems of Editor’s Notes, then remove the Editor’s Notes.
1. Introduction
This contribution contains the solution to the problems of Editor’s Notes in solution 9.
For Editor’s Note “When the data usage reporting is transported in GTP-U (e.g. per packet or at a given interval of time, etc) is FFS”, this contribution propose that the data usage reporting can be triggered by a preconfigured interval of time, or a preconfigured threshold volume of data. 
For Editor’s Note “How the data usage reporting is switched from the reporting via SM procedure and via GTP-U in correspondence of change from per bearer switch to per bearer split and vice versa is FFS”, this is a problem caused by the separate data usage reporting mechanisms for the bearer which only transmitted over unlicensed spectrum and the bearer which transmitted over both licensed and unlicensed spectrum simultaneously, when “Per bearer data usage reporting” granularity of data usage reporting and LAA/LWA is adopted. This contribution propose a uniform data usage reporting mechanism for the bearer which only transmitted over unlicensed spectrum and the bearer which transmitted over both licensed and unlicensed spectrum simultaneously. It is proposed that both SM signalling and GTP-U can be used for data usage reporting and the “data volume” of data transmitted over unlicensed spectrum should be included in the data usage. However, the data usage reporting is forbidden to switch from the reporting via SM procedure to via GTP-U and vice versa. It means that either SM signalling or GTP-U can be used at a time and the switch is not allowed. So, the problem can be solved by the uniform data usage reporting mechanism. Note that this data usage reporting mechanism is suitable for both “Per bearer data usage reporting” and "Per UE data usage reporting".
For Editor’s Note “How the data reporting is performed for unidirectional traffic in downlink direction in case of bearer switch is FFS”, this contribution propose that the eNodeB can send the user plane data through the default bearer to P-GW by itself to transmit the data usage reporting without involving UE. At the same time, an “reporting indication” should be encapsulated in the header of GTP-U packet to indicate that the user plane data is initiated by eNodeB instead of UE. After the P-GW extract the data usage reporting from the user plane data, P-GW can obsolete user plane data. So, the problem can be solved by the eNodeB initiated user plane data.
2
Proposal

It is proposed to add the following revisions to TR 23.729.
BEGIN CHANGES

6.9.1
Description

There are three kinds of granularity of data usage reporting.

-
Usage/non-usage of unlicensed radio resource. The data usage reporting includes an indication of whether unlicensed radio resource is used. It can be sent from eNodeB(MeNodeB in LAA use case) to P-GW through an eNodeB initiated SM signalling (i.e. E-RAB Modification Indication). When an existing procedure occurs, the data usage reporting can also be sent from eNodeB to P-GW through the existing procedure, for example “Dedicated Bearer Activation Procedure”.

-
"Per UE data usage reporting": it describes the volume of data transmitted over unlicensed spectrum across a period of time. The data usage reporting includes the “data volume” of data transmitted over unlicensed spectrum, the unlicensed spectrum access network identity (for example “WLAN access”,” unlicensed LTE access”) and the time stamp. 
· User plane data should be used to transmit data usage reporting from eNodeB (MeNodeB in LAA use case) to P-GW. The data usage reporting can be encapsulated in the header of GTP-U packet and sent from eNodeB (MeNodeB in LAA use case) to P-GW. For unidirectional traffic in downlink direction, eNodeB can generate the uplink GTP-U packet with data usage reporting and a “reporting indication” encapsulated in the header and send it to P-GW through the default bearer by itself without involving the UE. The P-GW can identify the user plane data initiated by eNodeB through the “reporting indication”. After the P-GW extract the data usage reporting from the user plane data with the “reporting indication”, P-GW can obsolete the user plane data. If existing uplink packet is used to transmit data usage reporting, the “reporting indication” should not be encapsulated in the header. Note that the eNodeB can send the data usage reporting to P-GW through user plane data for both uplink and downlink data. The format of the enhanced GTP-U packet is depicted in figure 6.9.1-1.
· The eNodeB can be triggered to send the data usage reporting to P-GW by a preconfigured interval of time, or a preconfigured threshold volume of data that provided by PGW.  
-
"Per bearer data usage reporting": it describes the volume of data transmitted over unlicensed spectrum of each bearer across a period of time. Data usage reporting mechanism for this kind of granularity varies for LAA, LWIP/LWA scenarios as following.

-
For LWIP scenarios, the data usage reporting includes the Bearer Identity of bearer transmitted over unlicensed spectrum, the unlicensed spectrum access network identity (for example "WLAN access","unlicensed LTE access"). It can be sent from eNodeB to P-GW through an eNodeB initiated SM signalling (i.e. E-RAB Modification Indication). When an existing procedure occurs, the data usage reporting can also be sent from eNodeB to P-GW through the existing procedure, for example "Dedicated Bearer Activation Procedure".
-
For LAA and LWA scenarios, the data usage reporting includes the "data volume" of data transmitted over unlicensed spectrum of each bearer, the unlicensed spectrum access network identity (for example "WLAN access", "unlicensed LTE access"), Bearer Identity of bearer transmitted over unlicensed spectrum and the time stamp.
· User plane data should be used to transmit data usage reporting from eNodeB (MeNodeB in LAA use case) to P-GW. The data usage reporting can be encapsulated in the header of GTP-U packet and sent from eNodeB (MeNodeB in LAA use case) to P-GW. For unidirectional traffic in downlink direction, eNodeB can generate the uplink GTP-U packet with data usage reporting and an “reporting indication” encapsulated in the header and send it to P-GW through the default bearer by itself without involving the UE. The P-GW can identify the user plane data initiated by eNodeB through the “reporting indication”. After the P-GW extract the data usage reporting from the user plane data with the “reporting indication”, P-GW can obsolete the user plane data. If existing uplink packet is used to transmit data usage reporting, the “reporting indication” should not be encapsulated in the header. Note that the eNodeB can send the data usage reporting to P-GW through user plane data for both uplink and downlink data. The format of the enhanced GTP-U packet is depicted in figure 6.9.1-1.
· The eNodeB can be triggered to send the data usage reporting to P-GW by a preconfigured interval of time, or a preconfigured threshold volume of data that provided by PGW.






P-GW can identify the use of an unlicensed spectrum and accomplish the accounting function based on the data usage reporting.
Editor's note:
How to activate/deactivate data usage reporting by P-GW element depend on key issue 3.







The figure 6.9.1-1 describes the format of GTP-U packet with data usage reporting inside it.
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Figure 6.9.1-1: Format of GTP-U packet with data usage reporting inside it

The reporting indication is conditional. The reporting indication is only encapsulated in the header when the GTP-U packet is initiated by the eNodeB for data usage reporting instead of UE. The data usage reporting is encapsulated in the header of GTP-U to inform P-GW the "data volume" of data transmitted over unlicensed spectrum, the unlicensed spectrum access network identity, etc.
NEXT CHANGES

6.9.3
Solution Evaluation

Editor's note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
This solution is applicable for offline charging.
This solution is not applicable when SCG bearer is used.
Three kinds of granularity of data usage reporting are proposed in this solution. Based on the operator’s decision, specific granularity of data usage reporting should be used.
END of CHANGES
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