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1. introduction

In RAN WG3#27 it was discovered that the Iu User plane support mode sets an additional condition for the IP based transport bearer establishment in IP based Iu-CS interface. In short, the problem is that in the Iu User plane initialisation procedure the CN Node needs the destination IP address and UDP port of the RNC already before the RANAP RAB Assignment Response is available there.

This contribution presents alternative ways of taking into account this condition in the Rel5 IP based Iu-CS.

2. discussion

In this chapter the alternative ways of overcoming the existing issue are introduced and further evaluated.

2.1 Identified alternatives

The following five alternatives are identified as the ways to make the RAB Assignment work in case of Iu-UP support mode:

1) The RNC destination address for the Iu-UP initialisation is taken from the IP&UDP header of the packet conveying the Iu-UP Initialisation message. The RNC destination address to be used in the actual data transport could still be conveyed in the RANAP RAB Assignment Response message

2) The sequence of events in the RAB Assignment procedure is changed so that the RANAP RAB Assignment Response is sent before the actual Iu-UP Initialisation is complete. Then a failure in the Iu-UP initialisation could be considered a RAB failure (up to specification).

3) The Iu-UP initialisation procedure is changed so that the CN Node starts the procedure instead of the RNC. The initialisation would be started after the RAB Assignment Response is received in the CN.

4) An ALCAP is introduced in the IP based Iu-CS to carry out the Transport Network Layer address exchange.

5) The RNC destination IP address and UDP port are conveyed in the Iu-UP Initialisation frame instead of in RANAP.

2.2 Discussion of the alternatives

The alternative 1 is considered an as streamlined as possible way of performing the address exchange for the Iu-UP initialisation. However, it clearly represents a new principle in the RAB assignment procedure and it is also different than the principle already in use in the Iu-PS interface. Here it is to be noted that one of the already agreed objectives of the IP transport Work Item is the harmonisation of Iu-CS with Iu-PS interface. 

In R3-021001 it has been mentioned that there might be a security issue asociated with the alternative 1 because of the open port in the MGW waiting for any packet to arrive from the RAN side. Provided that there is a security issue specific to this alternative then the Authentication mechanism (i.e., Authentication Header) of IPv6 [RFC2460&RFC2402] can be applied to make the frame exchange secure. The key management in this case is considered an O&M issue. 

Alternative 2 is considered both feasible and acceptable approach. It makes the Iu-CS similar to Iu-PS, thus harmonising the two IP based interfaces. This alternative would introduce some changes to the current sequence of events and the changes would be relevent only for Iu-UP support mode when no ALCAP is used. It is to be noted here that in the Rel5 when there is for the first time the possibility for such a case. To avoid the backwards compatibility issues the existing sequrence of events should be used in the communication with the nodes of any earlier Release, i.e., for the Iu-UP support mode when ALCAP is used.

In alternative 2 the CN Node needs to wait until the RANAP RAB Assignment Response is received before it can acknowledge the Iu-UP Initialisation frame. The waiting of the RAB Assignment Response is coped with by adjusting the timer TINIT in the RNC. Timer TINIT controls the overall initialisation procedure as specified in [TS25.415]. It is inevitable that as the initialisation can be compeleted only after the RAB Assignment Response is received the establishment of the new RAB as perceived by its user, takes a longer time. The additional delay is assumed to be within the range from 5 to 20ms. 

From the RANAP point of view the RAB is established still as soon as the RAB Assignment Response is received. This is the same approach as in the earlier releases. Thus the failure in the Iu-UP initialisation would then be considered a RAB failure, resulting in the release of the RAB. In Rel99&Rel4 the outcome of the Iu-UP initialisation failure is exactly the same; no RAB.

Alternative 3 is not an attractive one due to the significant change it causes in the principles of Iu interface. 

Alternative 4 would keep the Rel5 IP based Iu-CS interface look like the ATM/AAL2 based Iu-CS interface. From one viewpoint this can be considered an advantage. However, the introduction of a mandatory ALCAP in Rel5 IP-IP based Iu-CS (i.e., no interworking) would seriusly violate two agreed objectives of the IP transport Work Item. The first one is the objective of getting rid of any mandatory ALCAP protocol [ref. Agreement 7.4 in TR25.933 v5.0.0] and the second one is the objective of harmonising the Iu-CS with the Iu-PS interface [ref. 7.12 in TR25.933 v5.0.0]. 

The primary problems of ALCAP are the need for an additional protocol in the system (cost and complexity) and the additional delay it may introduce in the setup of the bearer. An additional problem with the ALCAP is to be able to agree on a suitable IP oriented ALCAP. The objective to harmonise the two Iu interfaces in case of IP transport aims at seeing in the end not Iu-CS and Iu-PS interfaces but ATM/AAL2 based Iu interface and IP based Iu interface.

Alternative 5 would introduce a significant change in the Iu-UP protocol and thus cannot be considered attractive. Furthermore, this change would make the current boundary of TNL and RNL more blurred.

3. Conclusions

[image: image1.wmf]RNC

MSS/MGW

RANAP: RAB Assignment Request {MGW TLA}

Iu

-

UP: Initialisation

RANAP: RAB Assignment Response

Iu

-

UP: Initialisation Acknowledgement

Data transfer

. . .

RNC

MSS/MGW

RANAP: RAB Assignment Request {MGW TLA}

Iu

-

UP: Initialisation

RANAP: RAB Assignment Response

Iu

-

UP: Initialisation Acknowledgement

Data transfer

RNC

MSS/MGW

RANAP: RAB Assignment Request {MGW TLA}

Iu

-

UP: Initialisation

RANAP: RAB Assignment Response

Iu

-

UP: Initialisation Acknowledgement

Data transfer

. . .

Based on the evaluation given above, the alternative 4 is the recommended approach to make IP based Iu-CS work in Iu-UP support mode. The following message sequence chart depicts the procedure.

Figure 1. RAB Assignment in case of Iu Support Mode and no ALCAP
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