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Key Issue:
Iu Reference Point (User plane for the IP Domain)

1. Introduction

2. Currently three different proposals are being considered for the User Plane for the IP domain at the Iu reference point. This contribution provides an in-depth analysis of the pros and cons of each solution in order to facilitate the choice of the user plane protocol architecture at the Iu reference point for the IP domain.

3. Proposal

Performance

1. The performance of the system must be considered for the following cases:

2. Time to establish a PDP context and 

3. Delay to transfer a packet from the AN to the GGSN and from the GGSN to the AN.

In proposal 1 ( ref 1 ), establishing a PDP context involves establishing a tunnel between the SGSN and the GGSN. In Proposal 2 ( ref 1 ), a pair of tunnels one between the SGSN and the GGSN and another between the UTRAN and the SGSN must be established. This will increase the time required to establish a PDP context. Further, the number of error cases that need to be considered increase, increasing system complexity. 

In proposal 3 ( ref 1 ), establishing a PDP context involves setting up a tunnel between the UTRAN and the GGSN (an example call flow for this is provided in Tdoc S2-99-055).  Since, a tunnel has to be established between the UTRAN and the GGSN (as compared to Proposal 1 where the tunnel must be established between the SGSN and the GGSN) the time to establish a PDP context for proposal 1 will be better than that for proposal 2. Further, the time to establish a PDP context for Proposal 3 will be never worse than that for Proposal 2 (note that this depends on the call flow diagram for Proposal 2 which is not available). 

The time for delivering a packet between the UTRAN and the GGSN will always be smaller when employing Proposal 3 since proposal 3 offers the possibility to utilize a shorter route. Note that even when the PDUs are routed though the SGSN in proposal 3, since the SGSN does not perform any layer 3 functionality, reduced delays will result when using Proposal 3. The difference in delays between Proposal 1 and Proposal 2 will depend on a case by case basis and is likely to be marginal. 

Efficient Utilization of Transmission Resources

Since a connectionless protocol (BSSGP) is used in proposal 1 as compared to a connection oriented tunneling protocol in Proposal 2, the overhead when using BSSGP will be more when compared to proposal 2
. The utilization over the backbone for both Proposal 2 and proposal 1 will be the same. 

Since Proposal 3 allows optimal routes to be chosen between the UTRAN and the GGSN, transmission capacity in the network is utilized optimally. 

Backwards Compatibility

Proposal 1 offers maximum backward compatibility since an evolution of the BSSGP protocol used in GPRS is employed. Further, activities targeted towards the evolution of BSSGP in GPRS will also be relevant for GPRS thereby reducing the amount of standardization required. 

Additional Standardization

All three proposals will require significant additional standardization given the application and service requirements for UMTS. Most of the additional work required will be in the area of enhancing the Quality of service capabilities (when compared to GPRS release 97). The protocols that will require enhancements include BSSGP and GTP. Since only GTP is used in both proposals 2 and 3 the additional standardization effort required in these cases (for Proposal 2 and Proposal 3) will be less than that required for Proposal 1 since only the capabilities of GTP will have to be enhanced.  

For proposal 3, additional standardization effort will be required to accomplish the Legal intercept and Charging functions since no layer 3 functionality is provided by the SGSN. Further, for Proposal 3, the UTRAN must be aware of the GGSN associated with a PDP context and therefore mechanisms will be required to accomplish it.

For Proposal 2, mechanisms for dynamic creation/deletion of GTP tunnels will be required given the bursty nature of IP traffic. This will be essential in order to maintain network scalability.

Proposal

It is proposed that the text in Section 2 of this contribution is included in Section 9.8.4 of reference 1 and is used to aid in the process of selecting a User plane protocol stack for the IP domain.
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� Note that it is fair to argue that the overhead to establish and maintain a tunnel between the UTRAN and the SGSN must be included as well. In this case, the conclusion would be the same if the application data transferred each time a PDP context is established with a given RNC is sufficiently large.
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