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1 Purpose

The requirements of the ATM-IP inter-working are the following:

1. One means of assuring that UTRAN nodes can communicate with each other is for nodes to have both ATM and IP interfaces.

2. Where Nodes terminating the Iu, Iur or Iub does not support ATM interfaces (Release99 / Release4 and later releases) and UTRAN IP interfaces, an TNL inter-working function shall be required to enable the nodes to inter-operate between ATM and IP technologies.

The first operational configuration is already clearly covered by the ‘dual stack RNC’ in the specification.  

There are currently two candidate solutions applicable to the second operational configuration. The purpose of the paper is to compare these two candidate solutions with the objective that one be selected to minimize the number of options in the standards.

2 A Temporary Dual stack needed for all Solutions 

Two solutions actually fulfill the second requirement: 

· the dual stack with PWE3 inter-working; and

· the so-called ‘third option’ i.e. the TNL IWU solution.

Each of these candidate solutions are based on use of a dual stack:

· in one case the dual stack is located in the RNC, ( We shall refer to this as solution #1)

· in the other case the dual stack is located in the TNL IWU. (We shall refer to this as solution #2)

In solution 1, the IP node which do not interface the ATM network implements the ATM stack and the inter-working in the transport network is limited to a PWE-capable ATM switch to interface the ATM network (PE-node).

In solution 2, the dual stack is in an external TNL IWU which interfaces to the ATM network.

It is important to understand that this second operational configuration appears only during the migration phase from an ATM based network to an IP based network and is therefore limited in time.

It is important to understand that this second operational configuration appears only at the border between the two network types and therefore only applies to a limited number of RNC (see figure in 3.3 RNC type-C).

3 Comparison PWE– Q.IPC-IWU Solutions

3.1 Impact in the RNC

With the TNL IWU solution, the ATM stack is ‘transferred’ into the IWU and thus need no longer exist in the IP node for the duration of the transitory phase.  However, it entails the necessity of implementing a new developed protocol “IP ALCAP” in the RNC due to the issues explained in section 6.10.2.2. In what follows, Q.IPC.CS1 is used as this IP ALCAP protocol for the evaluation.

Thus, the impact in the RNC is greater than keeping the old ATM stack for a transitory phase since the Q.IPC.CS1 is a new protocol.  Before this protocol can be implemented it must be developed and tested before it can be placed in an RNC.  Further, additional overhead would be required to operate and maintain it in an RNC.

This is shown in the following figure (which, as explained before, only applies to RNC type-C in reference to the diagram of section 3.3):
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In comparison, the only new part for the PWE-capable RNC is a new physical layer which will simply be a new interface board to plug in.

3.2 Development Effort/Cost

The TNL IWU is a full new inter-working unit that has to be developed. In particular, the signalling protocol for the bearer control to be developed from scratch according to the very new specification produced: Draft Q2631.1 IP Connection Control Signalling Protocol – Capability Set 1. 

The ATM-IP system complexity (translation of addresses, translation of QoS…) is to be implemented in this TNL IWU.

In comparison, the PWE-ATM switch only requires the development of a new Layer 1 capability in an ATM switch that would probably be achieved by implementing a software change in an existing interface plug in board, or by developing a new interface plug in board.

The required changes are presented pictorially below, with the new parts identified in red:


[image: image2.wmf] 

L1

 

ATM

 

AAL5

 

SSCOP

 

SSCF

 

MTP3

-

b

 

Q.2150.1

 

Q.2150.3

 

Q.IPC

-

CS1

 

Q.IPC

-

IWU

 

Q.2630.2

 

Protocol IW

 

L1

 

PE

-

node

 

(ATM Switch)

 

PWE3

 

ATM

 

IP

 

IP

 

L1

 

  L2

 

   IP

 

SCTP

 


The specification and implementation of the red part in the Q.IPC-IWU will not be trivial because of the concatenation of aal2 links with IP links.  This form of concatenation is a new concept and may require substantial resources to implement.

The corresponding signalling architecture of the new node that has to be developed is a complex as follows: 
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The draft Q2631.1 specification is at last call only. This “Q.IP-ALCAP” will have to support the establishment, maintenance, modification, and clearing of IP links as part of a concatenation of AAL type 2 links with an IP link in a mixed AAL type 2 and IP environment. The IP part of such a concatenated link is denoted in the figure as "A2IP link. 

3.3 Impact in the Network/Operation/Maintenance Effort

The network operation effort is not comparable between the two solutions: there is a significant operating advantage in favour of the PE-node because it is a classical ATM switch to operate.

In the following figure, the PE-node is managed as an ATM switch in a fashion similar to all other ATM switches used within the transport network.
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In this figure, the IP RNCs which need to communicate to an R99 ATM RNC and have ATM/L1 interfaces (labelled RNC B in the figure) can directly access the ATM cloud.

The IP RNCs which need to communicate with an R99 ATM RNC, and which have no ATM/L1 interface to directly access the ATM cloud (labelled RNC C on the figure) will access the ATM cloud via an ATM switch with PWE capability, identified in the diagram as a PE-node.

In comparison, the Q.IPC.IWU would be a new node type that must be managed and operated in the network by the operator.

3.4 Specification Impact

The only impact of PWE solution compared to existing R99/R4 specifications is to introduce a new physical layer below ATM in TS25.411 specification, in release 6.   (the support of an ATM stack in the IP node for the transition phase is already in the specification as fulfilment of the first requirement i.e. a dual stack configuration).

In comparison, Q.IPC.CS1 is a complete new protocol to introduce in our UTRAN specifications.  

4
Conclusion 

The comparison of the two solutions to fulfil second requirement is summarized in the following table:

	
	Impact in RNC
	Development Effort & Cost
	Impact on the Network Operation
	Specification Impact
	Dual stack system complexity

	PWE-solution
	Requires only a new L1 be used. 
	Limited to new Layer 1 interface on an ATM switch (will require either a software change in an existing plug in or a new plug in board.
	None (local to PWE interface).
	Almost invisible.
	Required in the RNC during the transition phase.

	TNL IWU
	Requires a new signalling protocol Q.IPC which must be developped, tested, and maintained.
	Requires a new interworking unit is to be developped and tested (note that this device will only exist during the migration period, it will be retired from the network when migration has completed).
	UTRAN system wide: Requires a new inter-working unit to maintained and operated in the transport network.
	Requires a new protocol Ip Alcap introduced in the specifiation  Q.IPC.CS1. 
	Exported in the external IWU, only required during the transition phase.


5
Proposal

Based on section 3 and the above evaluation matrix, the PWE solution is the best candidate solution for configuration #2 type operating implementations fulfilling the second requirement.

The impact on standards is quite straightforward. It is proposed to agree on a new physical layer to be allowed in the release 6 timeframe as presented in the attached CR on TS25.411.
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