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1 Introduction

At IPADHOC#5 in Stockholm, a contribution [1] was presented as a proposed solution for what modifications need to be made to the RNL protocols due to the introduction of the IP transport option.  However, certain questions were raised as to the need for the various parameters.  This contribution seeks to provide the motivations for the various parameters of the solution described in [1].

2 Description

2.1 Background

Release ’99 and Release 4 UTRAN is defined as having only one transport option, namely ATM.  This means that nodes in Release ’99 and Release 4’ may assume that all other nodes are ATM and hence no choices need to be made as per what transport is required.

In Release 5, it is proposed to add IP transport as a second option.  It is an aim of this work item to make it possible to avoid the use of transport bearer signalling in setting up IP bearers.  However, it is also a requirement that backward compatibility be maintained so as to enable coexistence of ATM and IP.

The following new parameters are proposed in [1] as new information elements for the RNL protocols:

· Alternative Transport Layer Address – used to communicate the IP address on RANAP Iu-cs

· Alternative Transport Layer Association – used to communicate the UDP port on RANAP Iu-cs

· Transport Capability IE =IP | ATM | IP&ATM – used to communicate the transport options available,

· Preferred Transport IE  = IP | ATM – used to identify a preferred transport method.

The following existing parameters will also be required:

· Transport Network Layer Address – used to communicate E164 or IP address

· Transport Network Layer Association – used to communicate Binding ID or UDP port number on RANAP Iu-cs

· Binding ID – used to communicate Binding ID or UDP port number on RNSAP/NBAP Iur/Iub

To understand why all of these parameters are required, it is necessary to look at all the possible cases on each interface [1].  It should be noted that there are as a result of introduction of the IP Transport option, nine possible transport combinations:

ATM - ATM

ATM - IP

IP – ATM

IP - IP

ATM – ATM&IP

IP – ATM&IP

ATM & IP – ATM

ATM&IP – IP

ATM & IP – ATM &IP

It is important to differentiate these cases because each case results in a different set of signalling.

In each case it is the receiving node (ie DRNC/NodeB in Iur/Iub case and RNC in Iu case) that is able to make a decision on which transport to use.  This is a consequence of not using an ALCAP.  Previously, in Release ’99 and Release 4, the ALCAP enabled the SRNC to be able to make all transport decisions by initiating the ALCAP signalling.  However, in release 5 this is no longer possible due to the need to not mandate an ALCAP. (Unless the DRNC reserves both an IP transport resource and an ATM transport resource or a third message is introduced at the RNL level.) As such, the initiating node (the MSC in the Iu case, and the SRNC in the Iur/Iub cases) must send its transport parameters immediately.  In the case of Iu, this is already done.  In the case of the Iur/Iub today no transport parameters are sent.

2.2 Iu

There are two possibilities in regards to how many parameters need to be sent.

1. the MSC is configured with knowledge of what transport type the RNC is and hence makes a decision based on configured information and therefore only sends one set of transport identifiers (ie either ATM parameters or IP parameters). Note, if the RNC is dual capable it must also be configured what is the prefered option of the RNC. 

2. the MSC has no knowledge of what transport type the RNC is and hence must send both sets of transport identifiers if it has such capability.  That is if the MSC has IP capability, it must send both IP and ATM parameters.  This would require the addition of the Alternative Transport Layer Address and Alternative Transport Layer Association that were described above and also in [1].

The question then is whether it is wanted that the MSC is configured with the information of what transport type the RNC is.

It should be considered that the MSC and the RNC could be ATM only, IP only, or dual capable.  

Configuration may seem a simple task, however every additional piece of information that must be configured complicates the work that an operator faces and causes the operator to incur additional O&M cost as well as run the risk of additional human error due to misconfiguration. The configuration alternative (#1 above) also gives unwanted configuration relations between MSCs and RNCs, which would be cumbersome to keep updated over time. When changing the capability of e.g. an RNC the operator must keep track of which MSCs are affected. Note that there could be an N-to-M relation between MSCs and RNCs [3]. A change in one RNC affects many MSCs.

Ultimately, either the MSCs are all configured with detailed information about many RNCs or the “Alternative” transport parameters are added. 

Therefore, it is proposed that the additional “Alternative” transport parameters be included in the RANAP RAB request procedures.

2.3 Iur/Iub

On the Iur/Iub
, it is not necessary to include the “Alternative” transport parameters as is the case in the Iu.  This is due to two reasons:

1. The SRNC does not need to send ATM parameters to the DRNC as this is not done in R99/R4.

2. The DRNC will not need to send two sets of parameters to the SRNC as it should choose the transport to be used.

In regards to the first reason, the new IP information can be passed in the parameters :

· Transport Layer Address

· Binding ID

Both these exists in RNSAP and NBAP but is not used in the SRNC->DRNC direction. They will need to be added. 

Regarding the second reason given above, if the DRNC has sufficient information to make an informed decision on which transport to use, then it can just send one set of parameters back to the SRNC – that is either IP or ATM parameters.  Hence, the old IEs shall be used as follows :

· Transport Layer Address

· Binding ID

Hence, only one set of parameters is sent in the DRNC->SRNC direction.  However this is very dependant on the DRNC having sufficient information to distinguish the different possible cases of what the SRNC might be, namely ATM only, IP only, or dual capable.  However, by the SRNC sending IP parameters, the DRNC will not be able to determine whether the SRNC is IP only or dual capable.  To be able to make this distinguishment it is necessary to include a “Transport Capability IE”.

2.4 Transport Capability

The proposed [1] use of the “Transport Capability IE” enables the receiving node (DRNC/Node B in Iur/Iub and RNC in Iu) to know in advance of having to make a decision, what transport support actually exists in the sending node. It is insufficent to know this from the addresses passed. This is shown by two examples:

1. An IP-only MSC must pass both addresses because the MSC does not know if the RNC is ATM-only, IP-only or both. The ATM address passed from an IP-only MSC, shall not cause a dual capable RNC to draw the conclusion that the MSC has ATM capability, because the ATM address in question is aimed to be used by an ATM only RNC for interworking. Thus, to be able to handle the different cases on Iu both addresses need to be sent in the forward direction.

2. If no ATM information is passed on Iur, it can not be concluded that the sending node supports only IP and does not have ATM capability (e.g. a dual-capable SRNC on Iur passes only IP parameters to the DRNC even if the SRNC is also supporting ATM). 

On Iur it has so far been avoided to require every RNC to have configuration data about every other RNC, e.g. neighbour cell info is transferred dynamically between RNCs. The only information an RNC needs to have about other RNCs is a signalling address.

The Transport Capability IE allows all the cases to be fully distinguished by the receiving node.  With this information, the receiving node can ensure that no unnecessary interworking occurs.

2.5 Transport Preference

The two transport options, IP and ATM, are exactly that, options.  One option will not be given preference over the other.  Both options are equal.  Our job with the IP in UTRAN work item is to ensure that it is possible to use the IP option for operators wishing to use IP technology while maintaining backwards compatibility with Release ’99 and Release 4.  If, as a standards task, it was clear that all ATM transport would be migrated to IP, then that would require IP to be mandatory and ATM to be optional until such time that ATM is phased out.  However, this is not the case.  Both ATM and IP will continue to exist as transport options and it is the choice of operators to determine their individual transport strategies.  The standard should serve to make any of their choices possible so as not to constrain them unnecessarily.

Hence, it cannot be assumed in the standard that one transport be automatically preferred over the other.  Rather, any “preference” should be determined by the operator.  As such, it is important to allow a preference to be indicated by the SRNC (or MSC).  Such a preference indication could be:

1. due to operator configuration

2. due to internal node management of resources (e.g. load sharing)

The Transport Preference parameter also allows the SRNC to “have a say” in the decision of what transport to use. 

3 Conclusion

In order to keep the two transport options (ATM and IP) on equal terms, the standard shall not assume any preference. This means that for the standard to take care of all UTRAN node and transport option combinations the receiving node must be presented with all transport options available together with a preference. This leads to that new IEs as presented above are needed in RANAP, RNSAP and NBAP.

4 Proposals

Include the text in Section 2 (not including sub-sections 2.5 and 2.6) of [1], in the Study section of [2] as section 6.5.1.1.

Include the text in Section 2 and 3 above, in the Study section of [2] as section 6.5.1.2.

Include the following statements in section 7.4 of [2]:

“The following procedures in RANAP :

 RAB Assignment Request

Requires the following additional parameters :

Alternative Transport Layer Address 

Alternative Transport Layer Association

Transport Capability IE

Preferred Transport IE “

“The following procedures in RANAP :

RAB Assignment Response

Requires the following additional parameters :

Transport Network Layer Address 

Transport Network Layer Association”

“The following procedures in RNSAP :
RL Setup Request

Radio Link Addition Request

Radio Link Reconfiguration Prepare

Radio Link Reconfiguration Request

 Requires the following additional parameters :

Transport Network Layer Address 

Binding ID

Transport Capability IE 

Preferred Transport IE

“The following procedures in NBAP :

RL Setup Request

RL Addition Setup

Common Transport Channel Setup Request

Radio Link Reconfiguration Prepare

Radio Link Reconfiguration Request

 Requires the following additional parameters :

Transport Network Layer Address 

Binding ID

Transport Capability IE 

Preferred Transport IE
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� The role of the DRNC is the same as the Node B in the case of NBAP.





Page 1(5)

