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1
Introduction

In previous meetings, SA 2 has received LSs on PS domain charging for GAN and non-GAN cells (see S2-051469/S2-051757), and, in the last meeting Vodafone provided a discussion document in S2-051737.

The on-line and off-line discussion that followed the presentation of S2-051737 showed that many of the vendors had a common position, namely that, “everyone’s SGSN development team believed that the BSS should be modified, and, everyone’s BSS development team believed that the SGSN should be modified”. 

Consequently the outgoing LS in S2-051889 was sent to indicate to other committees that more time was needed to consider the problem.

Given the implementers’ apparent dislike for the proposals in S2-051737, this document looks at an alternative potential solution and seeks comments on it.

2
Requirements

2.1
“Home Cell” Style Charging

Frequently, marketing concepts are postulated which require different tariffs to be applied to traffic in different cells. This is difficult to achieve with the current GPRS/PS domain architecture (whether or not SGSN or GGSN based charging is used).

2.2
Service variation dependent upon cell type

Currently, some operators provide different forms of content depending upon whether the mobile is on a 2G or a 3G cell. This could include the data rate for streamed content and/or file size for a “download and play” application.

The deployment of HSDPA, HSUPA, GAN, E-UTRA, WLAN cells might lead to the desire to further extend this 2G/3G service differentiation.

Current Location Based Services seem too heavyweight for this requirement, and, more importantly, will not actually return the information about “cell type” that is needed.

3
Potential Alternative Solution

The suggestion is to add the “Cell Identity and Cell Type” to every uplink GTP User Plane packet.

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. An alternative, is that the HPLMN servers themselves perform the mapping from Cell Identity to Cell Type (but this is more difficult in roaming situations).

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.

A potential coding for the GTP-U header extension is shown in Annex A.

4
Benefits

By providing the raw information to the HPLMN and its servers, greater service creation flexibility is provided.

With some care over the design of the GTP header extension, this mechanism seems likely to be reasonably future proof.

5
Proposal

It is proposed to discuss this “user plane” mechanism along with the previously raised control plane solutions.

If desired, clarification of the use cases and requirements could be requested from SA 1.

A
Annex A: GTP-U header changes

GTP v1 has specified mechanisms to allow the header to be extended in a (supposedly) processor friendly manner.

For SA 2’s information, one potential way of extending the GTP-U header to support this functionality is shown below:
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Figure 1. GTP Header changes as per 3GPP TS 29.060.

An example structure of the Cell Type could be as follows:

Bits 

4 3 2 1

0 0 0 0

GSM not supporting EDGE

0 0 0 1

GSM supporting EDGE

0 0 1 0

UMTS not supporting HSDPA or HSUPA

0 0 1 1

UMTS supporting HSDPA but not HSUPA

0 1 0 0

UMTS supporting HSDPA and HSUPA

0 1 0 1

GAN cell

0 1 1 0

WLAN cell

0 1 1 1

}

    to

 } not yet allocated, if received, treat as 0 0 1 0

1 1 1 0

}

1 1 1 1

No information

Bit 5

0

no meaning

1

UMTS cell not supporting HSDPA cell co-located with a HSDPA cell

Bit 6

0

no meaning

1

UMTS cell not supporting HSUPA cell co-located with a HSDPA cell

