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1 Introduction

At RAN WG3#32 meeting, Alcatel presented a contribution proposing to use the new IETF-draft PWE3 (Pseudo Wire Emulation) to provide ATM connectivity over IP networks. At RAN WG3#33 meeting, Siemens submitted a contribution making comparison  between IP-ALCAP solution and PWE3 solution. That contribution was not presented due to lack of time.

The present contribution is answering to Siemens contribution.

2 Discussion

This section refers to the Siemens contribution sections.

Section 1 " Introduction"

First, Alcatel [2] is proposing to use as IP/ATM interoperability a dual stack solution with the usage of the IETF PWE3 framework, only for the cases direct access to the ATM backbone is not possible. This is not a frequent case. When the direct access to ATM backbone is possible, the Dual Stack IP/ATM in the R5 RNC is the most suitable solution.
Moreover, IP-ALCAP is only describing the signalling protocol. The difference between PWE and IWU is that with IWU both IP and ATM protocol stacks are terminated and mapped on each other, in PWE ATM is tunnelled, not-terminated (in cell mode as proposed). With respect to signalling, the IWU solution does require a new signalling protocol (IP-ALCAP), while this is not needed for PWE. (Static configuration with OAM is sufficient).

In the Siemens contribution, it is said that " Both solutions introduce an extra node which in the dual-stack solution is called a PWE capable router and in the TNL-Interworking Unit is called IWU". This representation is biased : in the PWE-case it is not necessarily an extra node, PWE-capabilities could be reused of an existing IP-router connecting to both the ATM and IP-backbone. With PWE3 several cases can be foreseen where existing routers with ATM-connectivity can provide this functionality, provided they implement PWE-tunnelling. Unlike PWE3, IWU solution always introduces an extra node in the network. Indeed, implementing the IWU function in a third party RNC would not be possible since IP-ALCAP interworking will require additional processing capacity in that RNC for traffic between two other RNCs that it cannot control. 

It is also mentioned that both solutions are using frameworks for interworking that are currently drafts only. But Pseudo-Wire emulation by IETF is a WG-draft, i.e. already approved by the PWE3-WG.

Section 2.1 "Interworking with Pseudo-Wire Emulation"

Siemens contribution says: "A PWE-capable router plays a similar role as the IWU in the ALCAP framework equipped with interfaces to both the ATM and the IP network, connecting the ATM and the IP-backbone." This is not correct : PWE is a relay of ATM over the IP-network, while IWU terminates both ATM and IP.

Moreover, the protocol stacks shown in section 2.1 are wrong. There is no AAL2 termination, nor IWF function in the PWE-router. In addition, the control-plane part has been completely left out. The correct figure is provided below.
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Section 2.2 " Interworking with an Interworking Unit"

Siemens contribution says: " The IWU transforms the IP packets into ATM packets and send them to the ATM node through the ATM-backbone". Here is an important difference with PWE : PWE does not transform packets, only tunnels them.

Section 2.3 " Similarities of both methods"

Bullet 1: It is not true that both methods are at the same stage at the IETF and ITU-T correspondingly: Draft in IETF has a different meaning than draft in ITU-T. In IETF it is a working-group draft (accepted by the participants to the WG, and last call dec.02, meaning that after this no new requirements are allowed).

Bullet 2: It is not true to say that both methods require the usage of an additional physical node to perform the interworking function, a PWE capable router in one case and IWU in the other case. Whenever you perform interworking between an ATM and an IP-network, you need a node that interconnects both networks. But in the PWE3 case, you can reuse a node (router) that would have be there anyway to interconnect the ATM and IP backbones.

Bullet 3: It is not true to say that the roles of the PWE capable router and the IWU are similar. PWE-capable router acts as a relay while the IWU terminates both packets.

Section 2.4 "Differences in the methods"

Bullet 1: " The IP node in the PWE framework has to have a dual stack an IP and ATM stack.". Where is the difference with IWU which will have to terminate both ATM and IP stacks?

Bullet 2: " The ATM protocol stack in the IP node (PWE framework) is more complex than the simple stack use in an IP node." The complexity just moves from the dual-stack node to the IWU-node. 

Bullet 3: " The protocol stacks of the PWE capable router are more complex than the protocol stack of the IWU." This is not correct . On the contrary, the IWU is more complex since it has to terminate both user plane and control plane, whereas the PWE3 router:

a) does not have two protocol stacks, 

b) does not terminate but just perform tunneling and not AAL2/AAL5 frame termination.

Bullet 4: " Overhead consideration: using the PWE framework would result in a higher protocol overhead than the ITU-T ALCAP framework. This would imply a smaller transport network efficiency." 

This argument only applies to the IP-backbone (not the ATM-backbone). With multiple cell encapsulation PWE even reduces the overhead with regards to ATM, when more than 7 cells are encapsulated in the same PWE-packet. 

Note also that the plain UDP/IP protocol stack is not efficient (High Overhead), so multiplexing is needed to make the UDP/IP protocol stack efficient. PWE3 provides this. 

Section 3 "Conclusion"

A new comparison table is provided below.

Comparison item
IWU
PWE

Standardisation 
Framework:

ITU-T 

IP ALCAP signaling: draft
Framework:

IETF 

Pseudo-Wire framework: working group draft; last call 12-02

Implementation
ITU-T

IWU: draft

ITU first standardises, then implements. No known implementation yet.
IETF  PWE router: No draft exists yet. But this has to do with IETF working methods: IETF is about standardising existing implementations. In this way already implementations exist, compliant to earlier standardised versions.

Need for additional node
Additional physical node needed: IWU
No additional node needed when existing router with both ATM and IP connectivity could be used


ATM/IP always needs an IWU
PWE can be avoided when the Dual-stack node is connected to both ATM and IP-backbone. In this case there is a processing gain in this solution. 

IWU and PWE3 compared roles
IWU terminates different ATM and IP protocols: signalling and user plane.
Different role of the PWE capable router : does not perform ATM ( IP packet translation

1) PWE capable router only relays ATM

2) PWE capable router does not have two different protocol stacks for user plane and signalling plane.

Protocols
New IP-ALCAP stack for IP Node, 

Dual-stack for IWU
Dual-stack for IP node

Protocol complexity
Simple protocol stack for IP node in the user plane, but new IP-ALCAP in the control plane.
Dual stack for IP node but also needed in most of the cases where ATM backbone connectivity is provided.

Processing requirements
IWU has severe processing requirements in particular for the signalling plane.
PWE capable router does not terminate signalling protocol stack.

At user plane, PWE capable router has a more complex protocol stack at the IP site (added PWE-tunneling), but a simpler protocol stack on ATM-side.

Implementation effort
Need standardization and processing for a new signaling protocol. This requires extra implementation effort both in RNC and in IWU
OAM-based tunnel configurations sufficient.

OAM complexity
Complex OAM
Simple OAM

Overhead

PWE has a Higher protocol overhead than an IP-based protocol stack, but lower than ATM.

3 Conclusion and proposal

General ideas :

· The main disadvantage of IWU is its management complexity. This as an advantage of PWE.

· Siemens contribution is much focussed on IP-ALCAP (signalling). This is just the part that is not present in PWE (Tunnels could be set-up statically via OAM). When including the userplane-interworking in the comparison, the solution with IWU is more complex.

· PWE is presented as an ​interworking solution. This is strictly not correct, as it is proposed to use it as a solution to relay ATM-connectivity over the IP-backbone towards RNC.

· PWE is a fallback solution, for the case where no ATM-connectivity is available. The preferred case is to connect the dual-stack directly to both ATM and IP backbone, thus avoiding all PWE-related processing.

· The complexity of a tunneling protocol stack is exaggerated in the Siemens contribution.

It is proposed to agree to remove the scenario (3) " TNL Interworking Unit present between the IP UTRAN Node and the ATM UTRAN Node" in the appropriate specifications (TS 25.401; TS 25.420, TS 25.426).

If this is agreed, Alcatel will provide appropriate CRs at the next RAN WG3 meeting.
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