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1
Introduction

This document is a continuation of the saga previously recorded in S2-052667 (attached). Since the SA 2 meeting in Yokosuka, the requirements for this feature have been discussed on the SA 1 email list. 

After a few rounds of email, the debate has subsided. Presumably, the current email version of the CR to 21.101 (see second attachment) is likely to be the outcome of the next SA 1 meeting. Therefore, SA 2 can use it as the basis for the production of the stage 2 CRs for these R6 features. Rapid conclusion on the stage 2 aspects will avoid further delay in the conclusion of the stage 3 work by CT and RAN groups (and, if necessary, SA 5). 

2
Likely SA 1 Requirements

The attached draft SA 1 CR proposes to add the following requirements to 21.101:

"It shall be possible for information relating to chargeable events to be made available to the home environment at short notice. The requirements shall include:

…….

-
Immediately following a change of cell type access to the network.

 ……………

It shall be possible for the user to be charged according to which cell and what type of cell is being used for network access."
These requirements align well with the "use cases" discussed in the earlier SA 2 documents. 

The main open point relates to the mechanisms for charging for "push" services. Theoretically, services could be designed that only involve mobile terminating data flows, hence, merely appending Cell InFormation to uplink user data packets could result in mis-charging. However, with a service with purely MT data, there would be no indication that the customer has received the content, and hence charging might be difficult. Hence all practical services seem to utilise uplink data flows, and, it should be possible to design/adapt the service level charging to utilise this information.

Hence it is believed that the requirements can be met by just adding the Cell Information to uplink user data packets.

If this is incorrect, then further control signalling could be added (e.g. in a later release of the specifications) to make the RNC/2G-SGSN send GTP-U plane packets (without user data) to merely update the GGSN with the latest Cell InFormation.

3
Proposed Solution

The proposal  is to add the “Cell Identity and Cell Type” to a few (eg 3) uplink GTP User Plane packets following every cell change for each GTP Tunnel in use. (This incurs less transmission overhead than sending the information in every uplink packet. Transmission in more than one GTP-U packet is used because GTP-U tends to use UDP and packet loss is a possibility. The Cell information is sent on each GTP tunnel in order to cope with the case of multiple primary PDP contexts, potentially hosted on physically different GGSNs).

In UMTS, the information would be added by the RNC, and the SGSN would map it across from the Iu to the Gn interface. If UMTS is enhanced to support a “single tunnel between RNC and GGSN” then, no load is added to the SGSN.

In GSM, the Cell ID is already sent in the Gb interface Uplink Unitdata packets. The Gb interface signalling could be enhanced so that the BSS adds the Cell Type (and/or “cell type = GSM” is assumed as the default). At the SGSN, this information is mapped across into the Gn interface GTP-U packets.

If needed, inter-network privacy could be provided by various means (e.g. the border gateways could insert a default Cell Identity, etc).

O+M interfaces to the BSC and RNC are used to configure the value to put into the Cell Type field associated with each Cell ID. On the Iur interface, this Cell Type information would need to be transferred from the C-RNC to the S-RNC by extending the RNSAP protocol.

At the GGSN, the “Cell Identity and Cell Type” can be made available to the HPLMN’s other servers. 

Additionally the IP packet flow descriptions on the Gx/Gx+/Go interfaces could be extended to include Cell ID lists to aid the accurate counting of uplink and/or downlink data volumes.

To further reduce U plane load, it could be possible to control whether this U plane feature is used on a per subscriber basis. This could be achieved with a flag on the MAP interface from the HLR to the SGSN and one on the Iu interface to the RNC. (The value of adding such a flag to control the Gb interface behaviour seems small as the cell ID is always sent uplink on the Gb interface).

To cope with mixed environments where some RNCs/SGSNs do support this feature and some don't, the GTP-U header is used to indicate that the node does or does not support this feature.

4

Proposal

It is proposed to agree to develop this “user plane” mechanism in preference to the previously raised control plane solutions.

A CR to 23.060 has been drafted in S2-060181.

Appropriate LSs may need to be sent to SA1, CT4, RAN 3, etc.

