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1. Introduction 

This contribution examines how  the Split Architecture (SGSN, GGSN) concept meets the certain criteria  set forth in S2S-000087.  It then makes a recommendation on how  to progress this work.
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3. Discussion on Evaluation 

The following provides details of the  evaluation of the Split Architecture proposals against  these criteria and proposes additonal text for inclusion into various parts of TR 23.873, shown below:

1. 

· 
· 
· 
· 
· 
· 
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· 
2. 


· 
3. The chosen alternative is applicable for both roaming and non-roaming subscribers.

Evaluation: While the Split Architecture would be expected to be easier to implement for users when they are at home, the case when the are roaming may pose certain challenges that need to be thoroughly studied. One issue is that session set up times could become longer in the roaming case. The cases where the user roams between GSM and UMTS, or hands over between GSM and UMTS, need to be studied carefully. 

Proposed Text: In Section 6.15 "Open Issues", it is proposed that the following bullet point be added:

· The possibility that session set up times could be longer in the case where a changeover is made between SGSN-Server/2G-SGSNs and also changeovers between PS-MGWs  needs to be studied carefully.

4. 


5. The chosen alternative can be introduced into an existing network in a phased manner, i.e. can  co-exist and inter-operate with non-split elements of the same type.
Evaluation:  Procedures  need to exist to support the interworking between split and non-split elements of the same type, i.e.serving RNS relocation procedure and combined hard handover/serving RNS relocation procedures.

Proposed Text: In Section 6.15 "Open Issues", it is proposed that the following bullet point be added:
·  Ensure that procedures exist to support the interworking between split and non-split elements of the same type, i.e.serving RNS relocation procedure and combined hard handover/serving RNS relocation procedures.
6. The chosen alternative can evolve towards further control / transport (e.g. to support split GGSN).

Evaluation: It appears that not only does the Split Architecture allow for the evolution toward a further split between the control and user planes (such as in the case of the Split GGSN), but forces such a split. In other words, s split SGSN would be a partial solution, and for a more complete solution, a split GGSN, and a split UTRAN appear to be necessitated. However, contrary to this being advantageous, it only causes more complications, in terms of introducing more interfaces that would require standardization, development and testing. And, as always, the more numerous the interfaces the higher the probability for variances in the interface implementations. 

Proposed Text:  In Section 6.15 "Open Issues", it is proposed that the following bullet point be added:
· 
· It is FFS whether the SGSN split solution is forward compatible with a GGSN split.

· It is FFS whether a SGSN split without an associated GGSN split will provide the required "clear separation between the transport and control functions in the PS CN domain."
· It is FFS whether the GGSN split will deliver any additional advantages.
7. 


· 
8. 

9. The chosen alternative should not preclude the use of Mobile IP, both MIPv4 and MIPv6 in the future.

Evaluation: TR 23.923 provides a feasibility study of how Mobile IP can be brought into the GPRS/UMTS world. In it, a  3-step process is described on how GPRS/UMTS may evolve toward full-fledged MIP compatibility. In step 1, it is recommended that a Foreign Agent (FA) be included within the GGSN, for interoperability with other PLMNs that utilize MIP. In step 2, it is recommended that MIP be used to perform inter-GGSN changeovers, after an inter-SGSN handover, in order to "streamline" packet routing. That is, to avoid packets from always having to be piped through the home or anchor GGSN, streamlining would provide a form of route optimization for packet data by having the packets go directly to the current serving GGSN. In step 3, it is recommended that the SGSN and the GGSN be combined into what's referred to as the Internet GSN or IGSN. With the IGSN, MIP will no longer be at the fringes of the wireless PLMN, but will become integral to the PLMN. With the IGSN, MIP will provide mobility not only between PLMNs but also within PLMNs. This then would result in the GPRS/UMTS systems becoming more fully integrated with other All-IP networks.

However, a key to this is the Internet GSN or IGSN. If the split architecture were to go forward, it will need to consider this aspect of All-IP. That is, after, say the SGSN-Server and the GGSN-Server concepts are realized, it would be advisable to combine these 2 servers into an Internet GSN-Server or IGSN-Server. An added benefit:  the Gn interface would no longer be needed. Hence this would be the outcome to accommodate MIP and the split architecture, resulting in the IGSN-Server and the PS-MGW. There would be the deletion of the Gn interface, and the addition of the Mp interface. This would include MIP to enable a fully compatible All-IP UMTS system.

Proposed Text: In Section 6.15 "Open Issues", it is proposed that the following bullet point be added:

·  It is FFS on how the split architecture will ensure that MIPv4 and MIPv6 are not precluded.
10. The chosen approach should make efficient use of the network resources.

Evaluation: It is questionable whether the split-SGSN solution really enables the network operators to make efficient use of their network resources. It claims to increase system capacity but only because it requires the introduction of new network entities (the SGSN-Server and the PS-MGW). This does not seem to make efficient use of (existing) network resources (like the SGSN). If clear separation between the transport and control functions in the PS CN domain is the objective, it is not clear that the split-SGSN is the best solution. On the other hand, the SGSN already has a separation of transport and control functions (via GTP-U and GTP-C). So …
· is the Split-SGSN solution trying to achieve an objective that aready exists?

· or is the real objective to provide a clear separation of transport and control by way of separate physical entities, not merely functional entities?

· doesn't it seem like the split-SGSN scheme is a solution in search of a problem?
If dimensioning the SGSN based on control and transport traffic is the goal, this can already be done within the implementations.  One does not need to have separate physical entities to do this. Given all the above observations, the following Is proposed:
Proposed Text: In Section 6.15 "Open Issues", it is proposed that the following bullet point be added:
· It is questionable whether a clear separation between the transport and control functions in the PS CN domain needs to be achieved by introducing new network entities (such as the SGSN-Server and PS-MGW). The SGSN already provides a clear separation of transport and control funtions (via GTP-C and GTP-U). It also includes mechanisms for dimensioning resources for tansport and control functions. It is FFS whether the Split-SGSN - PS-MGW approach provides a better solution for operators to make efficient use of their network resources.
4. Proposal  
This contribution provides evaluations vis-à-vis some of the criteria identified by the network operators, in order to point out that while the Split Architecture may be a good idea, it requires much study to solve numerous issues. In so doing, this contribution recommends that work on the Split Architecture should be deferred to a later release, so as to not jeopardize R4 (and perhaps even R5).
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