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1 Introduction
At the SA2#50 meeting a contribution (S2-060545) was approved to develop the One Tunnel approach described in TR 23.873 (Rel-4). In the TR 23.873 the transport and control functionality of the SGSN are separated, resulting in a new distribution of functionality with the GGSN. The new SGSN controller (cSGSN) is performing all control functions of an SGSN while the enhanced GGSN (xGGSN) is responsible for SGSN and GGSN transport functionality. This contribution proposes enhancements to the One Tunnel approach to. 
· Further increase network resource efficiency and scalability.

· Remove 3G bearer resources from the cSGSN

· Establish bearer services for roaming

2 Discussion
Figure 1 shows the simplified network for One Tunnel for both the GGSN in the visited network as well as connecting to a GGSN in the Home Network. This document proposes two improvements to the solution described in TR 23.873:

· No 3G Bearer on the cSGSN

· All bearer resources located in xGGSN.
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Figure 1: One Tunnel Proposal 

3 Proposal
3.1 No 3G Bearer on cSGSN

TR 23.873 states “The One Tunnel Approach improves network efficiency and bearer service QoS for the bearer service that use a GGSN in the visited network by removing one PS domain core network node from the transport path when possible”. 

For the non-roaming case, the One Tunnel approach improves Network efficiency and allows also a better scalability between Control Plane handled by the cSGSN and User Plane managed only in xGGSN.

For roaming case we propose (as proposed later in this document), to have a consistent cSGSN with no bearer resources in order to generalize cSGSN proposal and benefit  from improved network scaling properties for both roaming and non-roaming cases.
The upper portion of Figure 1 shows one tunnel bearer path established between the RNC and the xGGSN in the home network. The bearer transport is handled as by the xGGSN as described in TR 23.873 and is applicable to all existing call scenarios.
3.1.1 Roaming

TR 23.873 states that bearer plane resources are necessary in the SGSN for roaming scenarios and quotes a study done on call roaming traffic. The study (1Q/2000) claims that 2.5% or less of traffic is due to roamers. If that is indeed the case then having dedicated resources for roaming subscribers is a potential waste of resources. Each cSGSN would have to be engineered to handle the maximum amount of user traffic in its geographic area. The document proposes that further efficiencies can be realized by pooling the bearer resources for roaming scenarios. 
In the case of roaming, one tunnel is not possible from the RNC in the visited network to the GGSN in the home network. However, the scaling properties of the visited network are improved if all of the 3G bearer resources are at the xGGSNs rather than split between cSGSNs and xGGSNs. 
As illustrated  in the lower part of Figure 1this document proposes to use an xGGSN in the visited network as the bearer relay function in the transport path between the RNC in the visited network and the GGSN in the home network.  This concept is referred to as Pooled Bearer.
3.1.2 Legacy GGSN

A network may contain a mix of legacy GGSNs, xGGSNs, and cSGSNs.  

Within such a network, connectivity to a legacy GGSN requires a bearer relay function between the RNC and GGSN as for the roaming case described above. This document proposes to use an xGGSN as the bearer relay function in the transport path between the RNC  and the legacy GGSN. Once again, the scaling properties of the network are improved by using the Pooled Bearer as compared to retaining 3G bearer resources at cSGSNs.

3.1.3 Benefits of Pooled Bearer
· All bearer resources are shared between cSGSNs resulting in reduction in CAPEX (new installs) by eliminating the bearer hardware on new cSGSNs.

· 3G bearer plane is engineered only at the xGGSN and not tied to geographic distribution of users
· User plane scalability: as 3G bearer throughput grows, bearer resources are only added at the xGGSN.

· No need to project 3G bearer capacity of individual cSGSN for roamers; only need to project network-wide 3G bearer capacity for roamers
3.1.4 Description of Pooled Bearer 
Figure 2 shows the message flow for a PDP Context Activation Procedure using the Pooled Bearer for connectivity to either a legacy GGSN or a GGSN in the Home Network. An extra step is added in the control path to allocate a pooled bearer resource. The pooled bearer is used in the Create PDP Context Request sent to the legacy GGSN (or in the case of roaming the xGGSN in the Home Network). There is no change in any of the messages and/or parameters exchanged with the legacy GGSN.
Figure 2: Pooled Bearer Message Flow for Roaming or Legacy GGSN
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In the figure the cSGSN and xGGSN are so denoted to indicate the support of One Tunnel. The legacy GGSN not capable of One Tunnel or is a xGGSN located in the Home Network (in the case of roaming). 
New messages are needed on Gn interface to support direct tunnel:
· A Create PDP Context For Relay procedure is introduced to allocate pooled bearer resources in xGGSN.

· A Delete PDP Context For Relay procedure is introduced to deallocate pooled bearer resources.

There are no changes to the One Tunnel setup procedure shown in TR 23.873.
In the case of a roamer or inter-working with a legacy GGSN, a GSN to GSN bearer relay function is first allocated before continuing on with the PDP Context Activation. 
3.2 Interfaces:

TR 23.873 proposes change to the Gn interface to support One Tunnel. This contribution adds further enhancements to GTP.

Pooled Bearer:

· Bearer Resource Allocation procedure is added to allow the cSGSN to request the xGGSN to allocate user plane resource. Parameters included are QoS, charging information (Time, Volume, Tariff Time, etc), CAMEL information (i.e. initial budget). 

· Bearer Resource De-allocation procedure is added to all the cSGSN to return user plane resources back to the xGGSN. Parameters included in the response charging information (uplink and downlink volume counts).
4 Proposal
It is proposed that the following be added to the GPRS One Tunnel TR:
· cSGSN has no 3G bearer resources
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