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1 Introduction

At the TSG RAN3#24 in New York there were two proposals on what RNL parameters are needed to be added to the RNL signalling layer when the IP option is included in the UTRAN.

This document describes additional alternatives and the resulting behaviour of the UTRAN. 

2 Description

The alternatives to handle the IP option on the RNL layer include:

1. Indicate dynamically in a signalling message the transport capabilities. For example in the RAB Assignment Request and Radio Link Setup Request (Ericsson proposal). [1][2]

2. Create rules that the SRNC and the DRNC shall follow (Nortel proposal) [3].

3. Configure in the nodes (MSC and RNC) what transport options that are available in all other nodes that there is a signalling relation to. The MSC and DRNS will always know the capabilities of the SRNC.

4. Always use an ALCAP

5. Use a message (such as Information Exchange on Iur) to configure the capabilities.

2.1 Indicate dynamically in a signaling message the transport capabilities (Ericsson proposal). 

2.1.1 Description

This is described in [1] and [2]. In short, the originating node sends a transport capability and preference to the terminating node, so that the terminating node has all possible information for its decision for selection of the transport option. The DRNS decides the transport option to be used for the Iur, the Node B for the Iub and SRNC for the Iu.

2.1.2 Benefits

Full flexibility for the receiving node (SRNC for Iu, DRNS for Iur, Node B for Iub) as it knows the capabilities of the originating node.

No manual configuration of capabilities needed.

The two transport options are equal. 

Load sharing and operator preference (configured) can be supported.

If an operator wants to migrate a UTRAN node from ATM to IP, the UTRAN node will during a shorter or longer period have both transport options available and the actual switchover might be difficult to plan in advance. If both the transport options are presented to the other node, the co-ordination of the switchover with the manual configuration in the MSC is not needed. 

2.1.3 Drawbacks

New IEs for transport capability and transport preference is added to the RNL. Both IP address and ATM address sent from the MSC. But RNL is affected anyhow because the Transport Layer Address must be included in the RL Setup Request if no ALCAP is used.

If the MSC Server makes a reservation of resources in the MGW prior to sending the RAB Assignment Request, then the MSC Server should allocate both ATM and IP terminations in the MGW if both are supported. This results in a slight waste of resources in the MGW, because the temporary double reservation will not be de-allocated until the RAB Assignment Response is received in the MSC Server. 

2.2 Create rules that the SRNC and the DRNS shall follow (Nortel proposal).

2.2.1 Description

This alternative is described in [3]. The MSC is configured with the transport options of the RNCs. The DRNS and Node B tries always to follow the option presented by the SRNC in order to avoid interworking. The MSC, the DRNS and the Node B decide which transport option to use.

2.2.2 Benefits

Full flexibility for the MSC, as it knows the capabilities of the SRNC.

No changes to RNL for capability signalling. 

No temporary double reservation in the MGW

2.2.3 Drawbacks

Manual configuration of transport options between MSCs and RNCs for the Iu.

For Iur the DRNS always selects the alternative that requires no interworking. The DRNS will select IP if SRNC sends IP address and DRNS supports IP. This means in practice that IP is the preferred option. A DRNS selecting ATM runs the risk of introducing interworking, because the capabilities of the SRNC are not known.

For Iu it is only the MSC who can make a selection of transport option, the RNC can only follow the MSC selection or make the RAB Assignment fail in order to have a re-selection by the MSC. For example, if all IP resources in a dual capable RNC are occupied or broken, then the RNC cannot return an IP address and cannot initiate ATM ALCAP as no ATM address has been provided by the MSC. The RNC must send a RAB Assignment Response including “RAB failed to establish”. It is assumed that the MSC can in this case make a re-try and provide its ATM address. This means that the standard will disallow the use of the ATM transport option when the IP option is not available and instead will make the RAB Assignment to fail.

2.3 Configure the transport options

2.3.1 Description

In this alternative the MSC is configured with the transport options in the RNCs that the MSC need to communicate with. And an RNC is configured with the options for all other RNCs and the Node Bs it is controlling. Already today there are cell data and NBAP data configured in the CRNC for each Node B.

MSC decides the transport option for the Iu and SRNC decides which transport option to use on Iur and Iub.

2.3.2 Benefits

Full flexibility for the originating node (MSC for Iu, SRNC for Iur, Iub) as it knows the capabilities of the receiving node.

No changes to RNL for capability signalling. 

There is no temporary double reservation needed in the MGW.

2.3.3 Drawbacks

Manual configuration of transport options between MSCs and RNCs for the Iu and between RNCs for the Iur. A change of transport options in an RNC will affect several other RNCs and can effect many MSCs. 

2.4 Always use an ALCAP

2.4.1 Description

In this alternative an ALCAP is used for both the ATM option and for the IP option. This means that there is no impact whatsoever on the RNL. An IP ALCAP is used for IP UTRAN nodes and the ATM ALCAP is used between ATM UTRAN nodes. In R99/R4 the Transport Layer Address includes an E.164 address which is sent to the SRNC in the respective Response messages. In R5 an E.164 address can also be used as an identifier of the node in the Transport Layer Address irrespective of if the UTRAN node supports ATM or IP. It is then the task of the SRNC to interpret the address and from its routing tables determine if ATM or IP shall be used. If ATM shall be used the SRNC uses the received E.164 address in the ATM ALCAP. If IP shall be used the SRNC translates the received E.164 address into an IP address and uses the IP address in the IP ALCAP. 

The principle of an ALCAP conforms to the agreed R99 TNL principles.

2.4.2 Benefits

No impact on RNL

No new IEs at all

Complies to the R99 TNL principles

SRNC decides in all cases as for the ATM case

2.4.3 Drawbacks

Requires the use of E.164 addresses for ATM and IP.

The routing table in the SRNC must be configured with the translation from the E164 address to an IP address in the SRNC if IP is preferred. The same translation is needed in the SRNC when a TNL IWU is used. ENUM/DNS server can be used to fetch the IP address.

Additional delay for setting up a new radio link. However, for the IP case there is only one hop but the ATM case allows for several hops. For the ATM case it has obviously been regarded as acceptable because the ALCAP is mandatory for the ATM case.

If the E.164 address sent from the MSC Server indicates support for both transport options a temporary double reservation is needed in the MGW.

2.5 Use a message (such as Information Exchange on Iur) to configure the capabilities.

2.5.1 Description

The SRNC can request by sending the Information Exchange Initiation Request to every other RNC to ask them to send their transport capabilities. The CRNC can do the same for every Node B. The Information Exchange Initiation Request can also request the RNCs and NodeBs to send an Information Report when the capabilities change. In the same way the Information Exchange Initiation Request could be used from the MSC if the Information Exchange procedures are defined also for the Iu interface.

2.5.2 Benefits

Full flexibility for the originating node (SRNC for Iur, Iub and MSC for Iu) as it knows the capabilities of the receiving node.

No new IEs defined in the RL Setup procedures, but present IEs used in new messages.

There is no need for configuring the capabilities between the nodes.

No temporary double reservation in the MGW if a new procedure can be added to the Iu.

2.5.3 Drawbacks

No suitable message is present on the Iu. Information Exchange procedures need to be added to the Iu interface. 

The concept of “node” must be added to the Information Exchange procedure. Presently, the Information Exchange messages are cell related.

Adding transport related information into RNL procedures that currently are not carrying this.

3 Conclusion

In the table below the alternatives 2.1 - 2.5 are ranked for each decision criteria. The alternative with the highest ranking has got a “1” and the alternative with the lowest ranking has got a “5”.

Criteria
2.1
Indicate dynamically in a signalling message the transport capabilities (Ericsson proposal)
2.2
Create rules that the SRNC and the DRNS shall follow (Nortel proposal)
2.3
Configure the transport options
2.4
IP ALCAP
2.5
Use Information Exchange

Flexibility
1
5
4
2
3

Impact on RNL
4
3
3
1
5

Manual configuration
1
3
5
4
1

Resource reservation
5
1
1
4
1

Delay
1
1
1
2
1

Load Sharing
1
5
5
1
5

Migration
1
3
5
4
2

If the criteria for flexibility, manual configuration, load sharing, and migration have the highest weight the alternative in section 2.1 should be selected.

If the criterion for lowest impact on RNL has the highest weight the alternative in section 2.4 should be selected.

If the criterion for Resource reservation has the highest weight one of the alternatives in sections 2.2,2.3, or 2.5 should be selected.

3.1 Proposal for Iu 

To avoid the temporary double reservation in the MGW the MSC Server is configured with the capabilities of the RNCs.

3.2 Proposal for Iur

The alternative in section 2.1 is proposed for Iur.

The Transport Capability IE gives the flexibility needed to support 

· a case by case selection of the transport option in order to support operator preference and load sharing without the need for manual configuration, 

· possibility of selecting the transport option depending on the capability of the SRNC and the DRNS 

· minimise disturbance to ongoing traffic during a migration phase from ATM to IP

3.3 Proposal for Iub

The alternative in section 2.1 is proposed also for Iub. 

However, if it can be assumed that there is only one of the transport options at a time in each Node B, the Transport Capability IE is not needed because there is no selection to be made. It should be noted that during a migration phase from ATM to IP, the Node B could require dual capability for a shorter or longer time in order to minimise the disturbance to ongoing traffic.
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