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1. Introduction

The drafting meeting was hosted by Ericsson and chaired by Juan-Antonio Ibanez from Ericsson.

The main objective of the meeting was to select the base alternatives to be studied in the feasibility study for a transport and control separation in the PS CN domain, also called ‘split architecture’ in short.

Documents presented

S2S-000001, “TR 23.873 v0.0.0”, Ericsson (Editor)

This document contains the initial version of TR 23.873 and was presented by the editor (also convenor).

The work plan in section 9 was first discussed and no objections were raised against it.

Discussion:

· The title of section 5, “Reference Architecture” should be changed to “Reference Logical Architecture” and the editor’s note should be put as first sentence of the section. To make it clearer that the architecture shown is this section is to be taken as a basis for the evolved architecture.

· An introductory sentence should be added to section 6.1 “Logical Architecture” to explain the relation to the figure in section 5.

· Use RAN instead of AN in the title of section 6.10

· Add section for “CAMEL Considerations”

Conclusion: The agreed modifications will be included in the next revision of the TR.

S2S-000002, “SGSN server - MGW approach”, Ericsson

This contribution is based on S2-000635, which Ericsson presented in Helsinki in April.

This contribution proposes an approach to the principle of transport an control separation in the PS CN domain based on a decomposition of the SGSN, as it is defined today, into an SGSN server and a media gateway (MGW).

Discussion:

· Does the SGSN server include a 2G-SGSN? Ericsson’s answer is yes. Then CAP and SMS terminations are missing.

· Nokia suggested showing the 2G-SGSN as separate node, otherwise advantages of light SGSN are lost. Ericsson: showing it as a separate node is rather a drawing problem. Calling the node “SGSN server/2G-SGSN” was proposed.

· MEGACO signalling to be provided in further contributions.

· Nokia asked whether there is a requirement that the SGSN server can be centralised. E.g. impacts on charging and LI if server goes down but MGW works fine. Ericsson: Mechanisms for handling of abnormal situations will be presented in further contributions. To be added as open issue at this stage.

· Motorola worried about CS and PS domains being mixed in the figure (referring to MGW).
Figure from 23.821 was suggested to be used as it shows better the interaction between both domains.
AT&T: H.248 is a master-slave mechanism, then is there a problem with having two masters for one slave? Ericsson: the virtual MGW principle in H.248 allows it.

· Motorola would like to use a different name than MGW for the PS domain to make a clear distinction. A different name is proposed in Motorola’s contribution S2S-000003.

Conclusion:
Decision to me taken after S2S-000003 from Motorola has been discussed.

Revised in S2S-000013

S2S-000003, “Separation of Control and Bearer in the UMTS/GERAN Packet Switched Domain”, Motorola, Cisco

This contribution was presented as very similar to Ericsson’s proposal in S2S-000002, but with a clear separation of PS and CS domains. The proposal is focused on the 3G-SGSN.

Discussion:

· Why is the name Gu used? Even if GTP-U only is carried over that interface, Gn would be more appropriate. A suffix c or u could be used in descriptions if necessary.

· AT&T: Has the box BRF the same function as Ericsson's MGW? Motorola: yes.

· SBC pointed out that splitting a node in two decreases the reliability, which is in contradiction with the claimed advantage. Motorola: Parallel links add reliability (in case of physical link failure).
Nokia: If control fails and data still flowing there is no reliability anyway.

· Nokia: It would be useful to describe advantages and drawbacks also by looking at specific network configurations that are favoured by operators.

· Nokia questioned the reduction delay in the split architecture. Motorola: Transport of data is separate from control functions, which consequently do not interfere with forwarding. Nokia: It is a matter of proper implementation to decouple processes in a node. There is actually an increase of delay in PDP context setup. Motorola: What matters for MM services is delay in transport of data, not initial setup time

Conclusion:
Off-line discussion between Ericsson and Motorola to try and come up with common solution.

Revised in S2S-000013

S2S-000013, “SGSN Split and PS-MGW Approach”, Motorola, Ericsson, Cisco

Revision of S2S-000002 and S2S-000003.

This contribution is the result of an off-line discussion between Ericsson and Motorola, resulting in a combination of S2S-000002 (Ericsson) and S2S-000003 (Motorola/Cisco).

Discussion:

· Telenor: The main advantage of this alternative, i.e. independent evolution of signalling and user traffic should be added to the benefits.

· Siemens: Where lies the resource management responsibility? Ericsson: In SGSN server. Samsung would like to have the split of resource management as open issue.

· Tellabs: How is intersystem change handled at GTP level when moving from 3G to 2G? I.e. combined C-plane and U-plane at the 2G side and separate at the 3G side?
Ericsson: The SGSN server will provide two IP addresses and tunnel en points to 2G-SGSN in the SGSN Context procedure; this is standard GTP working.

· Nokia: GTP-C should be described as alternative to H.248.
To make the modifications to the text simpler, it was agreed to add it as open issue.

· Siemens: Is intra SGSN intersystem change possible? Ericsson: Both intra and inter SGSN intersystem change procedures are already supported in 23.060; it is not intended to change it.

Conclusion:

Revised version to be provided in S2S-000014.

S2S-000014, “SGSN Split and PS-MGW Approach”, Motorola, Ericsson, Cisco

Revision of S2S-000013.

Discussion:

· Remove H.248 from the figure

Conclusion:

Approved with revisions in S2S-000017.

S2S-000017, “SGSN Split and PS-MGW Approach”, Motorola, Ericsson, Cisco

Revision of S2S-000014.

Conclusion: Approved.

S2S-000004, “Split-SGSN architecture considerations”, Nokia

This contribution contains additional points to the architecture discussion, and lists issues that would need to be solved, in case of the split-SGSN. This contribution describes and analyses 2 alternatives: split-SGSN and the integrated SGSN approach.

Discussion:

· Orange: Most of these issues are identical to MSC split, and companies have solved or accepted these issues. So what is so different for the PS domain? Nokia: The focus here is on the additional work needed in the PS domain. CS domain work has not been considered for this contribution.
Orange: For MSC the backward compatibility problem was much more important due to large installed base, however the split has been accepted.
N4 chairman: For CS, introducing the separation of bearer and control needed important work as ISUP was not meant for such separation, driving to the adoption of MEGACO. In PS domain GTP has already a clear separation (protocol level) so the step towards a separation of the nodes appears rather logical.

· Nokia pointed out that this contribution is targeted at driving the attention to interfaces that are not shown (e.g. LI and charging). N4 chairman: Those interfaces also exist in CS side and these issues are being addressed there. 
Nokia: There are challenges that are unique for the PS domain. Octet counting for charging whereas in CS only duration applies, then charging must be handled in both server and MGW.

· Ericsson: LI concerns only small amount of traffic and correlation is only question of sending one parameter from time to time, so this issue is not that important. Nokia: Amount of LI depends on the country, in some it is 1% in some other it is 30 %, in other it tends to be 100%.

· AT&T stressed that the major benefit of the SGSN split is more flexibility for the operators.

Conclusion:

Nokia to provide a revised version clearly showing what text goes in which section of TR 23.873 (what are drawbacks, what are open issues, what are requirements).

Revised in S2S-000010.

S2S-000010, “Split-SGSN architecture considerations, r1”, Nokia

Revision of S2S-000004.

This contribution corresponds to a reshaping of S2S-000004, where the current (monolithic) architecture is proposed to be included as a base for evaluation of the different alternatives.

In addition ,this contribution proposes to use the reference architecture from 23.821 as the reference logical architecture for TR 23.873 and A new section “O&M” is proposed to be added to the description of the alternatives.

Discussion:

· The proposal of introducing the current “non-split” architecture as one of the alternatives to be investigated in this feasibility study deviates from its scope and the nature of a feasibility study. It is obvious that the different alternatives are studied in terms of the implications they have on the current architecture.

· Only the proposal of selecting the figure from TR 23.821 as the reference logical architecture for this feasibility study and the addition of a sub-section “O&M”, can be approved. The reference architecture from TR 23.821 was already adopted as a base in the other contributions.

· Convenor: The text below the figure does not need to be repeated here. A reference to TR 23.821 is sufficient.

· As this contribution presents some valuable considerations to be addressed in the feasibility study, Nokia is invited to propose at the next meeting a more suitable way of including these issues in TR 23.873. S2S-00004 should anyway be kept in mind when elaborating the different alternatives.

Conclusion:

The contribution cannot be approved in this form. A revised version keeping only the reference logical architecture and the addition of an O&M section to be provided in S2S-000018.

S2S-000018, “2 general points for 23.823”, Nokia

Revision of S2S-000010, just adding the reference logical architecture and an O&M section to TR 23.873.

Discussion:

· Editorial comments

Conclusion:

Approved with revisions in S2S-000019

S2S-000019, “2 general points for 23.873”, Nokia

Revision of S2S-000018, 

Conclusion: Approved.

S2S-000005, “Functionality between the SGSN server and the SGSN router”, Nokia

[S2-000635] proposed to separate the SGSN into the SGSN server and the MGW and to use H.248 / Megaco as the protocol in the Mc reference point between the two.

This contribution describes some of the functions required in the Mc reference point to understand the possible complexity caused by the SGSN split. Some problematic issues are raised in this contribution as well as solutions to some of them. GTP-C is proposed as an alternative to H.248.

This contribution uses the names SGSN server on the control part of the SGSN and SGSN router on the user part of the SGSN.

Discussion:

· Telia: Would secondary PDP context activation, modification, deletion add extra complexity to the solution proposed? Nokia: No, GTP-C has the proper functionality.

· Siemens: Signalling is missing in case of SRNS relocation after step 2 to get NPDU numbers from the old SGSN router.

· Motorola: GTP-C over Mc interface will create congestion over this interface by adding PDP context handling. Nokia: This signalling is needed as tunnel end points have to be managed in router. Nokia agrees signalling might need to be optimised.

· Ericsson: GTP-C does not include mechanisms for RAB reestablishment. Nokia: Enhancements are necessary to GTP-C, but it is better than a fully new protocol.

Conclusion:

An alternative protocol has been proposed, i.e. H.248. It is needed to have some description of this one to be able to compare them. Document noted for now; final decision will be taken in Bristol after discussion of alternative signalling mechanisms.

S2S-000006, “One GTP tunnel to provide separation of control and transport”, Nokia

This contribution proposes an approach to the separation of control and user plane consisting in establishing a direct tunnel from the RNC to the GGSN for the user plane. However this does not apply in all cases.

Discussion:

· Motorola: GTP must be relayed by SGSN as bearer protocols (L1/L2) are different on Iu and Gn, i.e. Iu can use AAL5. By-passing user plane will restrict Iu to same bearer as Gn.
Nokia: On Gn nothing is specified about what L1/L2 is used below IP, it can be AAL5/ATM.

· Samsung: When by-passing, is it a Iu or Gn interface? Nokia: this needs to be clarified in further contribution.

· Motorola: SGSN functions as charging and LI have to be moved to GGSN. LI would require more processing in GGSN than in SGSN.

· Siemens: Supports including this approach in the FS.

· Siemens: Don’t like SGSN some times having user plane, sometimes not, and would prefer SGSN only for control. Could the GGSN in visited network be used for charging and relay data to home GGSN?
Nokia: Needs to study this approach further.

· Orange: What is the benefit for the operator compared to the flexibility of Eircsson/Motorola proposal? Doesn’t seem to allow separate scalability.
Nokia: SGSNs being light nodes with transport functions in some cases will be cheaper (smaller, less SGSNs). But major benefit is for the user who experiences less delay.
Motorola: The benefit for the user will be there sometimes only.

· Samsung: How does this approach support handover from 2G to 3G?
Nokia: The new SGSN will make the decision whether one or two tunnels are needed.

· Convenor: Is this approach really in the scope of this study, since it looks more like an optimisation of existing procedures? It was generally agreed that this approach should be included in the study.
The non-applicability in all cases should be reported as the major drawback.

Conclusion: Provide revised version matching the structure of 23.873. Revised in S2S-000011.

S2S-000011, “Inclusion of the "One Tunnel Approach" in 23.873”, Nokia

Revision of S2S-000006.

Discussion:

· Motorola would like to see a note that this approach doesn’t provide a physical split but rather a “management-based” separation of control and user plane.

· Motorola: Add as an open issue whether GTP-U passes transparently through the SGSN or the SGSN is merely by-passed. In particular considering that ATM is used at the RNC but not (necessarily) at the GGSN.

Conclusion:

Revised version to be provided in S2S-000015.

S2S-000015, “Inclusion of the "One Tunnel Approach" in 23.873”, Nokia

Revision of S2S-000011.

Conclusion: Approved.

S2S-000008, “Information flows for PS Split Architecture”, Samsung Electronics

This contribution provides some information flows for the split PS architecture presented in S2S-000009 (revision of S2S-000007) where the GGSN, as well as the SGSN, are split into server and MGW.

This contribution accompanies S2S-000009 and is just meant for information.

Discussion: None.

Conclusion: Noted.

S2S-000009, “Split architecture model”, Samsung Electronics

Revision of S2S-000007, which was not presented.

This contribution proposes an approach similar to Ericsson/Motorola/Cisco, but with the GGSN being split into a server and media gateway part, in addition to the SGSN.

Discussion:

· Motorola: CS and PS domain functionality is mixed in the MGWs. The PS domain interfaces directly with the PSTN; an interworking function is missing. Samsung: interfacing is needed for IM domain services.

· Nokia: Different functionality of G-MGW should be clearly stated.

· Motorola: Why two MGWs for the PS domain; CS/PS MGWs are merged but not S-MGW/G-MGW?
Samsung: The functionality of the two MGWs can be merged in the future.

· Nokia: Supports the idea of studying the split of the GGSN but would also prefer to see a combined MGW for the PS domain.

· Siemens: Is the Gb split done at the BSS? Samsung: Yes. Siemens: Then the BSS must look at every LLC packet to decide whether it is control or user data. This should be clearly stated.

· Siemens: For RA updates, the S-MGW must either report the cell ID to the SGSN server for all user data packets or store locally the cell ID for all users. First option = lot of signalling; second option = large database in S-MGW. Gb split is very doubtful.

· Nokia: Support of RSVP signalling in GGSN towards IM domain will be a problem with a split GGSN. G-MGW will have to handle RSVP, due to that different IP addresses are used in the GGSN server and the G-MGW.

· Motorola: This approach, by going farther than Ericsson/Motorola/Cisco seems to raise several issues which make it difficult to have this in the timeframe of this FS. Maybe for later evolution.

· Telia: Will the GGSN split constrain the migration possibilities towards IPv6? Samsung believes it shouldn’t be a big issue.
This should be listed as an open issue to be studied further.

· Motorola: Interfaces Nb and Gn-u cannot be merged. Two ‘lines’ are needed. Nokia: It is not necessarily impossible to merge them as Nb is not yet fully specified.

· Telia: The connection between CSCF and GGSN might change during a session. If such mechanism is agreed in R’00, would it make the procedure more difficult in case of a split GGSN? SBC: This should be possible, but of course will require more signalling.

· AT&T: What kind of signalling is foreseen over the Gi-c interface towards the multimedia network? Samsung: MIP signalling or Radius are examples.

· Motorola: Gi is beyond the scope of 3GPP. In IP world it is not clear how to send control packets to one address and user data to another one.

· SBC: How the external network could know it has to use two different addresses. Many protocols as MIP use the same address for user data and signalling, then everything will end up in the GGSN server.

· AT&T: A separation towards the external network is not the objective. How much should we impact the outside world? Nokia: The split should be kept within the UMTS network.

Conclusion:

There is in general support for this approach to be studied, but rather as a possible evolution of the SGSN split in a longer time frame (i.e. within R’01). Samsung to provide a revised version taking into account concerns about Gi and possibly Gb, before it is agreed to go forward with this approach.

Revised in S2S-000012.

S2S-000012, “Feasibility study on the GGSN split”, Samsung Electronics

Revision of S2S-000009.

S2S-000002 is taken as a base for this contribution and extended with the content of S2S-000009.

Discussion:

· Motorola: As this proposal is very similar to the Ericsson/Motorola/Cisco one, it can be considered as a phase 2 of the later. Therefore the same naming of interfaces would be needed (e.g. Mp rather than Mc) so as to be consistent with E/M/C proposal.

· Siemens: In section 6.10, there is no GGSN change procedure then last bullet should be removed.
Telia disagrees with Siemens as there are discussions ongoing in S2 for introducing such procedures. The bullet item should be kept.

· AT&T: Is the intent of note below the figure to say that Gi will go to the G-MGW and then be transparently forwarded to the GGSN server? Samsung: Protocols like DHCP or Radius could interface directly with the GGSN server. Then a Gi interface to the GGSN server is missing.

· Ericsson: In section 6.2.1.3, what is meant by “part of Mobile IP FA” in the GGSN server? Samsung: We need to study it further.
Telia: We have to be careful not to divert from MIP specs especially for Ipv6.
Motorola would like the to remove the sentence as it has too many considerations.
It was agreed to list the Mobile IP FA as an open issue.

· Motorola: For the GGSN, the split is not very clear as the MGW will still have significant control functions. This should be added as an open issue.

· Motorola: An interface between PS-G-MGW and CS-G-MGW is missing as it is the only way to interface the CS and IM domains. Telenor: What application would use this interface? Telenor doesn’t see any use case.

· Nokia: The interface between PSTN and PS-G-MGW should not be there. Orange and Telenor don’t like to have an interface between CS and PS G-MGW. If special interworking capability is needed it should rather be in the PS G-MGW.
The interface between PS and CS G-MGW, as well as between PS G-MGW and PSTN should be added to the open issues list.

· Nokia: As for the SGSN split, add as open issue that H.248 and GTP-C are candidates for the Mc (Mp) interface.

· This approach basically adds more complexity to the E/M/C proposal. Due to interdependencies between the SGSN and GGSN split, the split of the GGSN should be studied only when the SGSN split issues are solved. The GGSN split should consequently be studied in a later time frame, i.e. within R’01.

· Telia suggested that the SGSN split could be considered as a ‘Step One’ and the GGSN split as a ‘Step Two’ of a more general approach called for instance GSN split.

Conclusion:

Samsung to provide a revised version (for the next meeting, with possible email discussion beforehand) taking into account as much of the concerns as possible, before it is eventually decided how to go forward with this approach. Revised version to be provided in S2S-000016.

2. Closing of the meeting

The objective of this first drafting meeting has been achieved, i.e. two basic alternatives have been selected for the feasibility study. A third alternative, corresponding to an evolution of the SGSN server and PS-MGW approach is still under discussion, but most likely targeting a longer time frame.

The convenor thanks all the participants for their fruitful contribution to the progress of this work.

The next meeting for this feasibility study is planned in the form of a drafting session during the SA2#14 meeting in Bristol, 4-8 September 2000.
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