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This DP proposes that P-GW and S-GW nodes generate accounting/offline charging data organized according to the same structure, regardless the kind of access; that an SGSN that connects a user with a PDN using the S4 control plane does not generate any accounting/offline charging data; that a P-GW serving Gn/Gp behaves like a GGSN towards the SGSN and includes extra data in the accounting/offline charging data to enable correlation of usage data form SGSN and P-GW in postprocessing systems.
1.
Background
The TS 23.401 specifies that an S-GW shall collect accounting (also used for offline charging) information per UE and PDN. Measurements shall be categorized with the granted QCI and ARP combination.

This requirement is coherent with the LS answer from SA2 to SA5 in S2-091619, where SA2 indicates that “the Charging ID per PDN connection” is expected to suffice “to generate reconcilable charging data and the charging system to generate charging records”.
In Rel-8, the network architecture has evolved in the direction of having focus on PDN connections (a.k.a. IP-CAN session within PCC) and the QoS offered, hiding the handling of individual bearers from nodes that do not need that information. The requirement for the S-GW collection of accounting information is coherent with the evolution in Rel-8.
2.
Discussion

2.1
Reporting structure

In Rel-8, among the logical nodes for PS access that 3GPP specifies, the P-GW, S-GW, GGSN and SGSN are subject to requirements for generating PS accounting or offline charging data.

For the postprocessing of accounting/offline charging data, it should be considered essential that, when applicable, both nodes (PDN-GW and S-GW, PDN-GW and SGSN or GGSN and SGSN) that generate such data also do the reporting according to the same, or a similar, structure. This facilitates e.g. the correlation of CDRs that are exchanged between operators for determining the network use generated by roaming users.
For the purpose of the discussion, we use a baseline where items 1-4 are present in stage 2 TS:es, whereas the item 5 requires a change in 23.060 Rel-8:
1. The P-GW generates usage data per PDN connection, categorized per QCI and ARP.

2. The S-GW generates usage data per PDN connection, categorized per QCI and ARP.

3. The GGSN generates usage data per PDP context, reporting QoS profile in use (legacy (e)G-CDR).

4. The SGSN, when connecting to a GGSN, generates usage data per PDP context, reporting QoS profile in use (legacy S-CDR).

5. New: The SGSN, when serving a PDN connection, using the S4 control plane, the S-GW generates usage data and t5he SGSN does not generate any such data.

The baseline implies that EPS nodes (P-GW and S-GW) consistently reports usage data per PDN connection, categorized per QCI and ARP, whereas legacy nodes (GGSN and SGSN) may report in the same manner as in Rel-7.
The baseline implies that there is the same kind of accounting data generated from a PDN-GW and an S-GW (highlighted in yellow) for all the traffic cases that can occur within the roaming architecture as shown in 23.401, Fig 4.2.2-1. In an access that makes use of the direct tunnel feature, the S12 conveys the userplane packets between the UTRAN and PDN-GW, so in this case it is not possible to use the SGSN for reporting accounting information.


[image: image1]
The baseline also implies that an SGSN that connects directly to a P-GW, over Gn/Gp (see 23.401, Fig D.2.2-1), the P-GW will report per PDN connection (highlighted in yellow) , whereas the (possibly pre Rel-8) SGSN reports per PDP context (highlighted in turquoise). Thus the SGSN will require the P-GW to provide a charging id for each PDP context in the same manner as a Rel-7 GGSN does. In order to achieve compatibility with a pre Rel-8 SGSN, the P-GW has to generate a charging id for each PDP context. This does however not imply that the P-GW reports per PDP context.

It is proposed that the P-GW reports consistently with a single structure regardless what access there is. Therefore, in the case of an SGSN connecting with Gn/Gp, the P-GW (highlighted in the PGW box with turquoise) includes the extra PDP context charging identity/identities along with the reporting for the PDN connection while the UE camps on the SGSN. These extra PDP context charging identities are to be used in postprocessing systems for correlation between P-GW and SGSN reporting.
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2.3
The use of the S12 interface

Using S12 the userplane GTP-U tunnel is between the UTRAN and the S-GW without any intermediate node. For this case the user plane never traverses the SGSN. Therefore the generation of accounting/offline charging data cannot be allocated to the SGSN, but should be allocated to the S-GW.
Since the only alternative for the S12 user plane is allocating the accounting/offline charging reporting to the S-GW, this choice is also suitable for the S4 user plane usage.

It is proposed that the S-GW always generates accounting/offline charging data, removing the need for the SGSN to generate such data if the S4 control plane is used.
3.
Proposal

Based on the discussion above it is proposed to agree on the following principles for the generation of accounting/offline charging data for Rel-8:

6. The P-GW generates usage data per PDN connection, categorized per QCI and ARP.

7. The S-GW generates usage data per PDN connection, categorized per QCI and ARP.

8. The GGSN generates usage data per PDP context (~legacy (e)G-CDR).

9. The SGSN
(a) when connecting to a GGSN or P-GW over Gn/Gp, generates usage data per PDP context, (~legacy S-CDR)
(b) when connecting to a PDN-GW using the S4 control plane, does not generate any usage data, but leaves that for the S-GW.

10. The P-GW generates one charging id for the each PDN connection.

11. The P-GW that supports Gn/Gp shall generate a charging id for each PDP Context and include the charging identities that refer to PDP contexts in the P-GW reporting, as extra information, whenever the PDN connection is served over Gn/Gp. The charging id for the PDN connection remains as the charging id to use when/if the user moves to an S-GW.
The items 1-3, 4a and 5 are in accordance with the agreements in SA2, but some clean-up changes are required to make the specifications unambiguous. The item 6 requires specification in 23.401. These changes are included in accompanying CR S2-092033.
The item 4b requires a CR towards 23.060.
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