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1. Introduction
As defined in Key issue#4 the RAN can report to the relevant entities inside HPLMN the data usage of unlicensed spectrum resources, when unlicensed spectrum data usage reporting is activated.
2. Proposal

It is proposed capture in TS 23.729 the following text. 
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2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
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3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
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3GPP TS 22.101: "Service aspects; Service principles".

[3]
3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".
[4]
3GPP TS 29.274: "3GPP Evolved Packet System (EPS); Evolved General Packet Radio Service (GPRS) Tunnelling Protocol for Control plane (GTPv2-C); Stage 3".
[5]
3GPP TS 29.272: "Mobility Management Entity (MME) and Serving GPRS Support Node (SGSN) related interfaces based on Diameter protocol".
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3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access".
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6.x
Solution #x: Data volume collection and reporting from RAN

6.x.1
Description

Figure 6.x.1-1 describes the reference architecture for the primary and secondary cells at RAN level. Note that the existence of the secondary cell may be transparent to the EPC; and that all packets served by the primary and secondary cell are sent on a common S1-U interface to the EPC. 
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Figure 6.x.1-1: Example reference architecture for LTE + WLAN or LTE+LTE-LAA aggregation at RAN level

The following fundamental characteristics need to be considered when designing a solution for Charging Data Reporting that accounts for volume transmitted over primary and secondary cells:

-
As per architecture model, S1-U does not contain separate explict tunnels for data received or to be transmitted over primary and secondary cells. Whether data is transmitted over primary and secondary cells is currently known only to e-NB, and it is transparent to S-GW/P-GW.

-
Charging Data Records (CDRs) are created in the core network elements (S-GW/P-GW), not in the RAN.

-
CDR containers are open/closed everytime the UE’s ULI changes. 

For all possible solutions, both the SGW-CDR and P-GW CDR are extended to include explicit account for data volumes over primary and secondary cells. 

6.x.1.1
RAN accounting and reporting of data volume transmitted over primary and secondary cells.

In order to differentiate charging for the data sent over the primary cell and secondary cell, the eNB needs to support the following new functionalities:

-
Separate accounting of data volume transmitted over primary and secondary cells. (This should be the IP layer packets and not include for example the RLC or PDCP headers added by the MAC to enable in order delivery and fragmentation and reassembly).
-
Reporting of the above to the core network. There are three possible reporting mechanisms:

-
The eNB reports data volumes in primary/secondary cells to the S-GW, over control plane signaling via MME. In addition, there are enhancements for the S-GW to relay this new information to the P-GW.  The SGW-CDR and P-GW CDR are extended to include explicit account for data volumes over primary and secondary cells. What this solution covers and works for offline charging.
-
The eNB reports data volumes in primary/secondary cells to the S-GW directly over S1-U interface, e.g., in the GTP-U tunnel as part of new header extensions for the bearer. This is covered in solution #6 (clause 6.6).
-
The eNB reports data volumes in primary/secondary cell directly to Charging Gateway Function (CGF) via creation of a eNB-CDR or to the Charging Data Function (CDF) if not included in the eNB. CGF or any other billing entity correlates SGW-CDR, PGW-CDR and eNB-CDR. Not considered since this affects significantly the charging architecture interfaces.
6.x.1.1.1
Accounting of data volumes
The accounting functionality is common to all possible reporting solutions:

-
Accounting of data volume over primary and secondary cells for both uplink and downlink shall be supported at least per EPS bearer. 

The eNB initiates accounting of data volumes transmitted over primary and secondary cells when a new RRC connection is established for the device:

1.
Via RRC-IDLE to RRC-CONNECTED transition (Service Request procedure, attach/TAU procedures)

2.
Via handover procedure. 

The eNB adds entries into the accounting record whenever:

-
A new radio bearer is activated.

-
A radio bearer is modified (QoS). In that case it closes the previous entry for this bearer and opens a new one.

-
A new secondary cell is activated or deactivated

The eNB may also perform accounting of signaling volume over the control plane.
6.x.1.2
Reporting of data volumes 

6.x.1.2.1
Reporting of data volume to the SGW via the MME (option A)
Given that the S-GW/P-GW already support triggers for addition of new record based on UE’s ULI change and QoS change and is closed based on bearer deactivation, the simplest trigger to provide this information is when the UE either moves to RRC-IDLE or during handover procedure, and during bearer modification procedures. Particularly for offline charging, this would be enough. 
Editor's Note: The details on the "closing" of CDRs by the CN and whether RAN and S-GW/P-GW need to be coordinated need to be checked with SA5.
1) Reporting of data volume during S1-release

Figure 6.x.1.2.1-1 shows S1 release procedure (RRC-Connected to RRC-Idle) including new IE “Data volume record”.


[image: image2.emf] 

1. S1 - AP: S1 UE Context Release Request ( +Data volume )  

MME  

5. RRC Connection Release  

UE   eNodeB   Serving GW  

2.  Release Access   Bearer s   Request (+Data volume)  

3.  Release   Access  Bearer s   Response  

4. S1 - AP: S1 UE Context Release Command  

6. S1 - AP: S1 UE Context Release Complete  

1. RRC Connection Release  


Figure 6.x.1.2.1-1: S1 Release Procedure with Data Volume record indication

1. The eNB includes "Data Volume Record" information element in S1 UE Context Release Request message to S-GW.

2. The S-GW uses the received information to modify the SGW-CDR, and includes the same "Data Volume Record" IE in the Release Access Bearers Request message to P-GW. This information is used at the P-GW to modify the PGW-CDR accordingly.
With these changes also the case of Detach (UE initiated or MME/HSS initiated) can be resolved since the same step 4 and 6 of clause 5.3.5 of TS 23.401 [x].
2) Reporting of data volume during S1-based Handover 




-
In Step 2: The eNB includes  a new IE  “Data Volume Record”  in the Handover Required IE to the Source MME.

-
In Step 19c: The source MME includes a new IE “Data Volume Record” in the Delete Session Request message.

3) Reporting of data volume during X2-based Handover

In this case, it is the target eNB which reports the handover to the core network. In that case:

-
The Source eNB provides the "Data Volume Record" to the target eNB during handover procedure

-
The Target eNB forwards the "Data Volume Record" to MME in Path Switch Request

-
MME forwards the "Data Volume Record" to source S-GW in Modify Bearer Request.

-
S-GW forwards the "Data Volume Record" to source P-GW in Modify Bearer Request. 

4) Reporting of data volume during bearer modification/deactivation

Whenever a bearer is modified or deactivated, the eNB reports the data volumes, piggybacked in S1-MME signaling to the MME. The MME then forwards this information to S-GW.

6.x.2
Impacts on existing nodes and functionality
Editor's note:
Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW etc.).
6.x.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.
Editor's Note: Impacts in the charging architecture will have to be assessed by SA5.
For online charging and dynamic policing, it may be required to provide this information to S-GW/P-GW on a periodic manner. This solution only works for "offline charging".
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