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Introduction
In order to improve UP latency, a possible CN evolution scenario is to bypass the Release 6 SGSN User Plane so that data transfer would be done directly between the RNC and the GGSN. This document describes the impacts of this approach with advantages and drawbacks.

In order to keep other evolution open for other discussion, Iu CP and GTP CP are considered to be re-used in this paper.
Discussion

The main principle when removing the SGSN User Plane (UP) is that the RNC still uses the Iu messages which have to be interpreted by the GGSN. These Iu messages have also to include information which were usually included by the SGSN.
The following functions that have impacts on the Release 6 SGSN User Plane have to be taken into account:

· Mobility procedures such as Attachment, Routing Area Update (RAU), Inter-SGSN RAU
· Session Management procedures such as PDP Context or Secondary PDP Context Activation, Modification, RAB Release and Preservation procedure

· RAB release and Preservation procedure

· Handling of roaming case

· Charging procedures

· Lawful interception

· Paging for downlink PDUs

· Service Request

· RNC Reset procedures and Path management

An analysis of these function shows that there are no major impacts on the GGSN and RNC procedures (new IE have to be included in existing messages), except for the Charging and Lawful Interception for which Operator view is welcome. This is descried below:
Mobility procedures:
There is no impact with the Attach procedure as it does not interact with UP.

There are no major impacts foreseen for intra-SGSN Routing Area Update, Periodic RAU and Detach procedures when the SGSN UP is bypassed. Only minor impacts such as need of additionnal parameters to certain GTP-C messages between SGSN and GGSN are foreseen.
Some changes have to be done for Inter-SGSN RAU, mainly for the order of messages and to allow the RNC to provide UP information to the GGSN which now includes the SGSN UP functions. 
Session Management procedures:

A new parameter (new optional parameter to be described at stage 3) should be added in the PDP Context Activation/Modification Request to provide TEID allocated by the RNC to the GGSN. The RNC has also to provide user data transport address allocated as well as additional CAMEL; charging; LI information as described is respective sections below.

The GGSN must also be prepared to receive uplink packets as soon as it sends Create PDP Context Response (before RAB setup is complete).

RAB release and Preservation procedure
In case of RNC initiated RAB Release or of Iu Release, the SGSN moves associated UE to PMM-IDLE mode and can initiate the preservation procedure if needed. In order to modify associated SGSN UP, the SGSN CP will have to send an Update PDP Context to the GGSN with TEID=NOT ALLOCATED.

Handling of roaming case

In case of roaming, the VPLMN SGSN/GGSN UP has to be used when reaching the HPLMN GGSN, similar to the roaming relationship between an R6 SGSN in the visited PLMN and an R6 GGSN in the home PLMN. This adds no complexity the data path compared to release 6 and no extra signalling.
Charging
In release 6 architecture, the SGSN UP generate charging information and this is used by the SGSN CP top generate S-CDRs. New GTP-C messages have to be defined to allow the new SGSN/GGSN UP to forward these information to the SGSN CP if the intention is to keep the usage of SGSN S-CDRs. Alternatively, this information could be included into the G-CDRs instead, but this could be a major impact on downstream billing processors.
Camel pre-paid charging has also to be considered. Either the GGSN based pre-paid mechanism is used to replace the SGSN Camel charging or some information would have to be transferred from the SGSN/GGSN User Plane to the SGSN Control Plane via new GTP-C messages.
Lawful interception
The following impacts are foreseen for lawful interception of user data:

· In order to allow Lawful interception of user data in the VPLMN as well as in the HPLMN, the data path should go through the VPLMN SGSN/GGSN in case of roaming.
· With current lawful interception, it is possible to define location dependant Lawful Interception decision based on UE location at SGSN level. As GGSN do not cover the same geographical area as a SGSN, this location based interception will not be accurate.
It should be decided how to solve this problem, for example a new RAi information could be provided from the SGSN CP to the GGSN.

Paging for Downlink PDU (Network-initiated Service Request) 
In Release 6, the SGSN receives DL PDUs for IDLE mode UEs and is in charge of paging the UE. With GGSN/SGSN UP proposal, PDUs will stop in the GGSN UP which will have to request the SGSN to initiate a paging procedure.

After the RAB setup to allow data transfer, the SGSN will also have to indicate to the GGSN the new TEID to be used (Update PDP Context Request message).

This adds two signalling messages, so this adds a small amount of setup latency for Downlink PDU delivery to UE in PMM-IDLE state.
It can also been considered that GGSN may need new timer(s) to properly handle error cases such as no response from the UE.
RNC Reset and Reset resource
If the RNC has gone out of service and returned to service (Reset) or lost a subset of resources (reset resource), the SGSN receives Reset or Reset resource message from the RNC in order to move affected UEs to PMM-IDLE.
In order to avoid that data is still transferred to these UEs, the SGSN would have to send a GTP-C messages to the GGSN (send Update PDP Context Request to GGSN with TEID=NOT ALLOCATED as for Preservation procedure).
Path Management
Fault on path management could happen in the RNC and this would remain invisible from the SGSN as it will not managed the UP anymore. The GGSN would need to clean up the affected sessions with that RNC by sending a new GTP-C message to the SGSN.
Conclusion

Removing SGSN UP would simplify the user traffic path and reduces the PDU transfer latency through the UMTS Network while it does not necessitate too much changes in the current specifications and products:

· Analysis of impacts of merging SGSN and GGSN UP shows that there are no major impacts on the network nodes and on existing procedures. Some new GTP-C messages would be needed to coordinate SGSN CP with SGSN/GGSN UP and some new information should be on existing RANAP messages.

· Impacts needs clarification for the Charging and the Lawful Interception procedures for which Operator view is welcome. For example, some simplifications of Charging could be done for example to rely more on GGSN Charging to avoid adding GTP-C messages to transfer charging information from SGSN/GGSN Up to SGSN CP.

· It does not appear necessarily to provide new protocols as existing ones should be re-usable with minor changes.

Nortel suggest that description done above on removal of SGSN UP should be described for Network Architecture evolution section 6 “Scenarios and Solutions” and retained as one possible architecture evolution.
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