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1. Introduction 

This contribution examines how  the Split Architecture (SGSN, GGSN) concept meets the criteria set out by certain Network Operators. It then makes a recommendation on how  to progress this work.

2. Discussion on Criteria

At the last adhoc meeting, in Tdoc S2S-000035, certain network operators (Orange, T-Mobil and Telia) listed criteria based on which the proposals for a Split Architecture should be evaluated to determine feasability and "best-fit" solution. For starters, this contribution proposes that these criteria (text mostly taken verbatim from S2S-000035) be included in Section 4 "Introduction" of TR 23.873, shown below:

4. 
Introduction

This technical report (TR) was created in order to study a clear separation of transport and control functions in the PS CN domain, with minimum impacts on the reference architecture for R'00. As different approaches can be considered for achieving this goal, the following sections describe and analyse a few alternatives that have been identified as the most viable. The summary will then compare the different alternatives and formulate a conclusion about which alternative is proposed to be adopted for release 2000. This will constitute the base for the decision to be taken by S2.

In order to properly compare and analyse the alternatives, the following criteria have been identified. It is essential that the chosen alternative:

· Is available in a timely manner (e.g., R2000).  However, the interactions with a split of call control and user planes, also in UTRAN,  need to be taken into consideration to allow comprehensive operator´s reasoning behind the viability of the split functionality;

· Is applicable for both pre-pay and subscription subscribers;

· Is applicable for both roaming and non-roaming subscribers;

· Can be implemented without necessitating enhancements to other network entities (e.g. when splitting SGSN, do not want to modify or enhance GGSN);

· Can be introduced in a phased manner, i.e. can support both SGSN with and without MGW;

· Can evolve towards further control / transport (e.g. to support split GGSN);

· Allows MGW procurement from multiple vendors (independently of SGSN);

· Has reference points carrying  signalling messages (e.g., Mp) that shall support compatible QoS mechanisms in the external IP networks;

· Should not preclude the use of Mobile IP, both MIPv4 and MIPv6 in the future.

3. Discussion on Evaluation 

Next, this contribution evaluates the Split Architecture proposals against each criterion  and proposes additonal text for inclusion into various parts of TR 23.873, shown below:

1. The chosen alternative is available in a timely manner (e.g., R2000).  However, the interactions with a split of call control and user planes, also in UTRAN, need to be taken into consideration to allow comprehensive operator´s reasoning behind the viability of the split functionality.

Evaluation: Splitting the SGSN would not be a complete solution, and the GGSN would also need to be split to further realize any benefits. As described in S2S-000016r1, this will provide for smooth migration into R’00 and beyond. Further, such a split will focus the functions of the GGSN on:

· Session Management

· Location Management (for MT calls)
· GTP-C termination

· CDR handling

· Media gateway selection
· IP packet control (RADIUS client, DHCP client and so on)
· etc.

However to fully realize the benefits, the UTRAN would also need to be split, as also the GERAN. Not only does this series of splits impact more than one TSG, the work would cover more than one network element.  Given the level of work, this feature would only be available in R5 at the earliest.

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

· In order to ensure that not only a clear separation, but also a complete separation of transport and control functions in the PS CN domain is achieved in a timely manner, the additional separation of the GGSN and the UTRAN/GERAN needs to be studied.

2. The chosen alternative is applicable for both pre-pay and subscription subscribers.

Evaluation: Usage by pre-paid subscribers pose a special problem that need to be resolved. Usage metrics need to be collected in an accurate manner and the collection and reporting of these metrics need to be performed in a timely manner. When the prepaid usage limit is reached the packet PS-MGW will need to inform the SGSN_Server so that further packet service can be curtailed and/or the user informed that for continued service,  an appropriate payment will need to be provided. Also the issues for packet are different when compared with the circuit data case. In the CS case, the MSC Server has knowledge of the duration of the call/session and even the duration of each media component used. But for the PS case, only the PS-MGW has knowledge of the usage. In order for the SGSN-Server to be aware of usage, and especially for hot billing and CAMEL related services, charging information will need to be sent from the PS-MGW very often, which would increase link traffic over the Mp interface. It has to be investigated if a similar problem would also exist even for subscription users, who have subscribed for the service at some advertised amount for a certain predetermined amount of usage.

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

· The issue of the accurate collection and timely reporting of usage metrics for pre-paid subscribers (and perhaps even for subscribers with predetermined usage amounts) needs to be studied.

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 the user roams between GSM and UMTS, or hands over between GSM and UMTS, needs to be studied carefully.

4. The chosen alternative can be implemented without necessitating enhancements to other network entities (e.g. when splitting SGSN do not want to modify or enhance GGSN).

Evaluation: In R99 the Gn interface (between the SGSN and the GGSN) supports both user and control information, which would be different from R00 where the SGSN-Server and GGSN will have a Gn interface that only carries control information. Hence an implementation of the Gn interface will vary between the current architecture and the proposed Split Architecture. This variance will impact the GGSN in that it will have to accommodate these differences. Additionally, there is the possibility that the UTRAN will also be impacted. Potentially, the UTRAN will also require a split between control and user planes, in order to match a similar split in the SGSN. This poses a problem in that no longer is the SGSN split limited to the SGSN, but may overflow into the GGSN and the UTRAN.

Proposed Text: See proposed text under Criteria #1.

5. The chosen alternative can be introduced in a phased manner, i.e. can support both SGSN with and without MGW.

Evaluation: With the Split Architecture, an SGSN-Server would handle only the control plane bearers and the PS-MGW would be needed in order to handle the user plane bearers. Hence a phased introduction which seeks to have an SGSN-Server without an PS-MGW is not possible. The SGSN-Server and the PS-MGW appear by their very nature to go hand in hand. Hence the Split Architecture forces operators to have to either have both entities or none.

Proposed Text: In Section 6.14 "Benefits and Drawbacks", it is proposed that the following bullet point be added under Drawbacks:

· Forces operators to either have both the SGSN-Server and PS-MGW, or neither, thus preventing a phased introduction (ie. the support of both SGSN with and without MGW).

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 6.14 "Benefits and Drawbacks", it is proposed that the following bullet point be added under Drawbacks:

· Additionally forces splits in the GGSN and the UTRAN/GERAN, which will require further standardization, development and testing.

7. The chosen alternative allows MGW procurement from multiple vendors (independently of SGSN).

Evaluation: The Split Architecture holds the potential to allow operators to be able to choose from a larger pool of vendors for MGWs. However, it also introduces greater integration problems for operators, as there are liable to be variances in the Mp interface implementations between different vendors.

Proposed Text: In Section 6.14 "Benefits and Drawbacks", it is proposed that the following bullet point be added under Drawbacks:

· Introduces greater integration problems for operators, as there are liable to be variances in the Mp interface implementations between different vendors.

8. The chosen alternative has reference points carrying signalling messages (e.g., Mp) that shall support compatible QoS mechanisms in the external IP networks.

Evaluation: Depending on the Mp interface protocol chosen, this may or may not be an issue.

9. The chosen alternative shall 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:

· For forward compatibility with MIPv4 and MIPv6, the combining of the 2 servers (SGSN-Server and GGSN-Server) into an Internet GSN-Server or IGSN-Server, with the deletion of the Gn interface between the SGSN-Server and GGSN-Server needs to be carefully studied.

4. Proposal  
This contribution provides evaluations vis-à-vis 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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