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1. Introduction

The RANAP spec [2] states:

· If the RNC is requested to execute the user plane initialisation for the User Plane Mode “support mode for predefined SDU sizes”, it shall initialise all RAB subflow combinations on Iu as indicated in the RAB parameters IE. If not all of the indicated RAB subflow combinations can be initialised the RAB Assignment fails with the cause value “RNC unable to establish all RFCs”. 

This means that on Iu-cs the user plane shall be initialised for the support mode before the RAB Assignment Response is sent to the CN. When using IP it has so far been the assumption that the IP address of the RNC should be sent to the CN in the RAB Assignment Response. But if the initialisation of the user plane shall be done before the RAB Assignment Response is sent to the CN, the CN does not have the RNC address where the Initialisation Ack shall be sent. Thus the user plane cannot be initialised for the support mode before the RAB Assignment Response is sent to the CN (as required by RANAP).

The following ways to exchange IP addresses on Iu-cs are discussed in this contribution:

1. Let the MGW answer to the source IP address in the IP header of the Initialisation frame.

2. Include the RNC IP address in the control frame of the Iu Frame Protocol.

3. Initialise the user plane from the MGW after RAB Assignment Response has been received in CN.

4. Initialise the Iu-cs user plane after RAB Assignment Response has been received in CN.

5. Use an ALCAP also for the IP TNL on the Iu-cs.

This contribution discusses the different options proposed and makes a proposal. 

2. Discussion

2.1. The MGW answers to the source IP address in the IP header.

If the Support Mode is requested in the RAB Assignment procedure on the Iu-cs, it is always the RNC who starts with sending the Iu UP Initialisation frame to the MGW. The MGW can then use the source IP address in the IP header as the reply address. 

If the Transparent mode is requested  the IP address and UDP port of the RNC must be included in the RAB Assignment Response message.

A possible implementation in the RNC could be as follows:

· If the User Plane Mode is “support mode for predefined SDU sizes”, the RNC shall send an Initialisation frame to the MGW and the MGW shall answer to the source IP address. When the Initialisation Ack is received from the MGW the RNC sends an RAB Assignment Response message to the MSC Server including the IP address and UDP port of the RNC. The IP address and UDP port could be the same as used in the source IP/UDP port field of the UDP/IP header or it could be another IP address and UDP port, that the RNC wants to use for subsequent frames.

· If the User Plane Mode is “transparent mode”, the RNC shall not send an Initialisation frame to the MGW (i.e. no IP packet will be sent before the first user data is to be sent). The RNC sends an RAB Assignment Response message to the MSC Server including the IP address and UDP port of the RNC. 

There could be a security issue with this alternative, as the MGW ports will be open for anybody starting from the point in time when the MSC Server opens the port until the RAB Assignment Response is received in the MSC Server and the RNC IP address/UDP port is sent to the MGW. An intruder sending Initialisation messages towards the MGW can “steal” the Iu-cs UP connection and could in this way interfere with the Initialisation procedure.

The disadvantages with this alternative can be summarised:

· Different handling depending of User Plane Mode and TNL option.

· New procedures needed on the interface between the MSC Server and MGW.

· Additional security issues to consider.

· There will be an additional delay before the MGW receives the address of the RNC compared to the AAL2/ATM case.

2.2. Include the RNC IP address and UDP port in the control frame of the Iu Frame Protocol

This alternative is similar to the previous one except that the RNC IP address and UDP port are included in the Initialisation control frame of the Iu Frame Protocol, if the Support Mode is requested in the RAB Assignment procedure on the Iu-cs. 

If the transparent mode is requested the RNC IP address and UDP port must always be included in the RAB Assignment Response to CN.

The additional drawback of this alternative is that there would be a TNL dependant parameter in the RNL, because the IP address would only be included in the Frame Protocol for the IP option. 

2.3. Initialise from the MGW after RAB establishment 

For the IP TNL, the user plane for the support mode could be initialised by the MGW after the RAB establishment. If this is allowed, the IP address and UDP port of the RNC could be included in the RAB Assignment Response and we would have the same behaviour for both Iu UP mode of operations. The MGW will in this case also know when the Iu bearer is ready for transferring user data.

Since Rel99 and Rel4 use the principle that the RNC starts the initialisation, this would lead to a new design of the Iu-cs. Furthermore, the information about “RAB subflow combinations” to be used must be provided from the MSC Server to the MGW. After the initialisation the MGW must inform the MSC Server when the user plane initialisation is completed. These are new requirements on the interface between the MSC Server and MGW. 

As another example what needs to be changed is that for rel99 and rel4 the RAB Assignment Request only provides the SDU parameters (exact subflow SDU seizes or exact bit rates), but the RNC allocates the RFCI values to the different subflow combinations, and this information is included in the Iu UP Initialisation frame. If the Iu UP Initialisation is done from the MGW a new concept is needed to allocate the RFCI values.

Even if the changes described for this alternative are not very big, it would mean a new behaviour in the system for Rel5 depending on the TNL option and user plane mode. 

2.4. Initialise the Iu-cs user plane after RAB Assignment Response has been received in CN.

If RANAP [2] is changed to allow the RNC to send the RAB Assignment Response before the Iu UP RNL is ready to be used, the RNC could send the Initialisation frame to the MGW and before the Initialisation Ack is received, the RNC replies to the MSC Server with the RAB Assignment Response message. The MSC Server sends the IP address and UDP port of the RNC to the MGW and then the MGW sends the Initialisation Ack back to the RNC. The supervision timer T INIT that guards the Initialisation procedure may need to be adapted for this case as the delay would increase. A more complex RNC/MSC Server implementation would also be the result as the RNC would have to release the RAB in case the initialisation fails. A new procedure would also be needed between the MSC Server and the MGW in order to convey the IP address and UDP port of the RNC.

Furthermore, the CN will not know if the RAB establishment has succeeded, as the RAB Assignment Response (from a Rel99 or Rel4 RNC) is an acknowledgement to the CN that the requested RAB has been established and that the Iu UP RNL is ready to be used.

It would also only apply for IP bearers leading to different requirements on the RNL depending on TNL option, which is clearly against the principles adopted by 3GPP to separate RNL from TNL.

The disadvantages with this alternative can be summarised:

· Different handling depending on TNL option.

· New procedures needed on the interface between the MSC Server and MGW.

· There will be an additional delay before the MGW receives the address of the RNC.

· Additional error handling needed.

· CN will not know if the RAB establishment has succeeded. The meaning of RAB Assignment Response message would depend on the 3GPP release implemented in the RNC.

2.5. Use an ALCAP also for the IP TNL on the Iu-cs

An ALCAP protocol could be used to exchange the IP addresses and UDP ports on the Iu-cs. There are several benefits when basing the protocol on an existing protocol instead of defining a new one, limited specification effort, minor new implementation effort as there are implementations of the existing protocol, protocol error handling already defined etc. 

The Q.2630.2 [1] is used to establish the AAL2 bearers between the RNC and the MGW. One way of establishing UDP/IP bearers on Iu-cs is proposed below.
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The MSC Server includes in the RAB Assignment Request message the Transport Layer Address where the MGW wants to receive the Establish Request (ERQ) and a binding identifier as a reference to the RNL.

The RNC shall after receiving the RAB Assignment Request message establish the UDP/IP transport bearer and send the ERQ to the MGW. It is proposed to use the NSEA parameter and the OSAID parameter as containers for the IP address and the UDP port. The RNC User plane IP address is included in the NSEA parameter and the RNC User plane UDP port is included in the OSAID parameter. The binding identifier is copied in the SUGR parameter.

The MGW answers in the Establish Confirm (ECF ) with its IP address in the NSEA parameter and its UDP port in the OSAID parameter. Unfortunately, the NSEA is not included in the ECF according to [1]. A 3GPP specific addition is needed.

The user plane can now be initialised.

It should be noted that for establishing AAL2 bearers there is a strict control plane / user plane separation as the transport network control plane signalling is performed on a VCC separated from the user plane VCCs. The same concept should be used for establishing the UDP/IP bearers.

3. Conclusion

It has been shown that the only way to preserve the Rel4 and Rel99 functionality for RAB establishment and user plane initialisation on Iu-cs is to use an IP ALCAP to exchange the IP addresses and UDP ports between UTRAN and CN. 

The benefits of using an IP ALCAP compared to the other alternatives are:

· Similar handling independent of user plane mode and TNL option.

· No change of procedures for RAB establishment on Iu-cs.

· No new procedures needed on the interface between the MSC Server and MGW.

· No additional error handling needed.

· No changes or additional Frame Protocols needed.

· No additional security issues to consider.

· No additional delay before the MGW receives the address of the RNC.

· CN will know if the RAB establishment has succeeded. The meaning of RAB Assignment Response message is the same for all the 3GPP releases implemented in the RNC.

Therefore, a 3GPP specific version of Q.2630.2 is proposed, because it gives the possibility to separate the control signalling for the establishment of the transport bearer from the user plane transport according to the principles adopted by 3GPP.

4. Proposal

Insert in 25.414 a new section 5.2.3 according to Appendix A.

5. References
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25.413 version 4.3.0

[3]
25.415 version 4.3.0

Appendix A

5.2
Transport network control plane

5.2.1
General

 There are two options for the transport layer for transport signalling over Iu-CS:

1)
ATM based Transport (ATM transport option)

2)
IP based Transport (IP transport option)

The following figure shows the protocol stacks of the two options.


[image: image2.wmf]SCCF-NNI

SCCOP

Physical Layer

ATM

Protocol Stack

for the ATM transport option

M3UA

Protocol Stack

for the IP transport option

Physical Layer

Data Link Layer

IPv6

 

(

RFC 2460)

IPv4 optional (RFC 791)

MTP3b

AAL2 Signalling Transport

Converter for MTP3b

(Q.2150.1)

AAL2 connection signalling

(Q.2630.2)

SCTP

Q.2150.1

Q.2630.2


Figure 2. Signalling bearer for ALCAP on Iu-CS interface.

-------snip-----

5.2.3


Transport Signalling for the IP Transport Option

5.2.3.1
Signalling protocol (ALCAP)

5.2.3.1.1
AAL2 Signalling Protocol (Q.2630.2)

In the IP transport option Q.2630.2 [21] shall be used for establishing RTP/UDP/IP sessions towards the circuit switched domain. 

The RNC shall use the IP address provided by the radio network layer as the destination address for the Establish Request message.

The RNC shall include the destination IP address of the RNC in the NSEA parameter of the Establish Request message.

The RNC shall include the destination UDP port of the RNC in the first two octets of the OSAID parameter of the Establish Request message. The remaining octets of the OSAID may include any data.

Binding ID provided by the radio network layer shall be copied in SUGR parameter of ESTABLISH request primitive of [21].

The RNC shall set all fields in the CEID parameter to 0. The CEID parameter shall be ignored by the MGW.

The Establish Confirm message shall include the NSEA parameter as a mandatory field.

The MGW shall include the destination IP address of the MGW in the NSEA parameter of the Establish Confirm message.

The MGW shall include the destination UDP port of the MGW in the first two octets of the OSAID parameter of the Establish Confirm message. The remaining octets of the OSAID may include any data.

5.2.3.2
Signalling transport converter

5.2.3.2.1
AAL2 MTP3B Signalling Transport Converter (Q.2150.1)

The AAL2 MTP3b Signalling Transport Converter shall be used according to Q.2150.1 [8].

5.2.3.3
M3UA

MTP-3 User Adaptation Layer (M3UA) for shall be used according to [x1].

5.2.3.4
SCTP

SCTP (Stream Control Transmission Protocol ) shall be used according to [x2].

5.2.3.5
IP

An IP RNC/CN-node shall support IPv6. The support of IPv4 is optional.

Note: 
This does not preclude single implementation and use of IPv4.

IP dual stack support is recommended for the potential transition period from IPv4 to IPv6 in the transport network.

5.2.3.6
Data Link Layer

Data Link Layer shall be used according to section 4.2.
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