TSG-RAN Working Group 3 IP ADHOC #5


R3-012737
Stockholm, Sweden, October 1-2, 2001

Agenda Item:
8

Source: 
Ericsson

Title: 
RNL parameters for RANAP, RNSAP and NBAP

Document for:
Decision

1 Introduction

 Section 6.5.1 of [1] discusses a method of establishing Transport network bearers for the IP to IP case without the use of an IP ALCAP.  This is achieved by passing the required parameters over the radio network signalling protocol. 

This contribution aims for an agreement to be reached on what parameters are to be defined for support of the IP UTRAN.

2 Description

2.1 Overview of Interconnection requirements

In Release 5 there are three different possible configurations for a UTRAN Node :

· ATM transport only

· IP transport only

· ATM and IP transport (Dual Capable)

The diagram below shows all of the possible methods of interconnecting the three different Release 5 UTRAN Nodes.  Note that the only way that an IP only node can communicate with an ATM only node is via an Interworking Function.  
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Additional parameters are required in the RNL protocols due to a) the goal to not make the use of an IP ALCAP mandatory for the IP-IP case, and b) the different interconnection options.

2.2 Parameters Required

In order to establish an IP bearer, the end-point parameters need to be exchanged.  These parameters essentially consist of an IP address and a UDP port.  If  this parameter exchange is to be achieved via the RNL signalling protocols, then those RNL signalling protocols must adopt some additional information elements to enable the support of IP.

Currently in RANAP, RNSAP and NBAP, the following parameters are defined :

· Transport Network Layer Address IE – used today to communicate the ATM address 

· Binding ID IE – The binding ID that identifies the ATM session. (In RANAP, this is called the Iu Transport Association IE.)

These parameters are defined currently to pass ATM parameters.  For the use of an IP UTRAN, the following information is required:

IP Address  – to communicate the IP address

Flow Endpoint  – to communicate the UDP port

Address Type  – to indicate what the network type of the requested bearer should be.

Preferred Transport Type – to indicate a preferred transport type (“ATM”,”IP”).

Transport Capability – to indicate what actual capability the node has (“ATM”,”IP”,”IP&ATM”).

In RNSAP and NBAP, the first three parameters mentioned could be conveyed using the existing parameters as mentioned above(though it may seem strange to use the Binding ID IE to communicate the UDP port).  This is achieved by using the NSAP structure, which includes “Address Type” information.  Hence, the Transport Network Layer Address IE can be re-used for both ATM and IP addresses(which are then differentiated according to the NSAP coding).  Additonal parameters are required to carry the Preferred Transport Typeand the Transport Capability information.

In RANAP, the CN node will still need to use the existing parameters to convey ATM information as it will not know in advance if the RNC is ATM or IP.  Therefore, new parameters are required for all the required information.  Note that in RANAP, both IP and ATM end point information needs to be conveyed in the forward direction.  In the response direction, only IP information needs to be conveyed.

The last two parameters, Preferred Transport Type, and Transport Capability, are required to allow the DRNC to make an effective decision on what transport option to use.  While interworking capability exists to allow interworking between an IP only node and an ATM only node, it should be avoided if either or both of the nodes are dual capable.  The Transport Capability IE will inform the DRNC of the SRNCs capabilities while the Preferred Transport Type IE will allow a preferred transport to be defined allowing operators scope to have greater control of their transport networks.

2.3 Use of the parameters

2.3.1 RNSAP and NBAP

2.3.1.1 Requirements on DRNC(or Node B)

Upon receiving Transport Layer parameters, the DRNC must pass these parameters to the Transport Layer for interpretation.  Obviously, if the DRNC is an ATM node, it will ignore any Transport Layer parameters and respond with ATM parameters.  If the DRNC is IP capable, it will need to determine whether to respond with ATM or IP parameters.  

If there are no parameters, the DRNC can assume that the SRNC is ATM and respond with ATM parameters.  Otherwise the SRNC must be IP capable.  Then using the information provided in the other parameters, the DRNC can decide whether to respond with ATM parameters or IP parameters.  This choice could be made so as to avoid unnecessary interworking but may be decided by other means.

2.3.1.2 Procedure

The following table summarises the possible exchanges of parameters over the Iur and indicates when an ALCAP would be initiated.


SRNC-DRNC
SRNC -> DRNC
DRNC ->SRNC
Comment

1
ATM-ATM
X
· E.164 TLA

· Binding Id
SRNC initiates ATM-ALCAP

2
ATM-IP
X
· E.164 TLA

· Binding Id
IWF shall be used (1)

SRNC initiates ATM-ALCAP

SRNC is not aware of IP at DRNC

3
IP-ATM


· IP address

· UDP port

· Tra cap : IP 

· Pref trans: IP
· E.164 TLA

· Binding Id
IWF has to be used

SRNC initiates IP-ALCAP

4
IP – IP
· IP address

· UDP port

· Tra cap : IP 

· Pref trans: IP
· IP address

· UDP port
No IWF required. 

No ALCAP requied.

5
ATM – ATM&IP
X
· E.164 TLA

· Binding Id
IWF can be used if E164 belongs to IP interface (ie gets routed to a IWF)

SRNC initiates ATM-ALCAP

6
IP – ATM&IP
· IP address

· UDP port

· Tra cap: IP

· Pref trans: IP or ATM
· IP TLA

· UDP port


No IWF required

No ALCAP required.



· 
· E.164 TLA

· Binding Id
IWF has to be used.

Receiving an E.164 TLA will trigger the SRNC to initiate IP-ALCAP 

7
IP&ATM - ATM
· IP address

· UDP port

· Tra cap : IP&ATM

· Pref trans: IP or ATM
· E.164 TLA

· Binding Id
IWF not required.

Receiving an E.164 TLA should trigger the SRNC to initiate ATM-ALCAP(though IP-ALCAP could be used).

8
IP&ATM-IP
· IP address

· UDP port

· Tra cap : IP&ATM

· Pref trans: IP or ATM
· IP TLA

· UDP port


No IWF required.

No ALCAP required.



· 
· E.164 TLA

Binding Id
IWF has to be used.

Receiving an E.164 TLA should trigger the SRNC to initiate ATM-ALCAP

9
IP&ATM – IP&ATM
· IP address

· UDP port

· Tra cap : IP&ATM

· Pref trans: IP or ATM 
· IP TLA

· UDP port


No IWF required.  

No ALCAP required.



· 
· E.164 TLA

· Binding Id
No IWF required

Receiving an E.164 TLA should trigger the SRNC to initiate ATM-ALCAP 

Note 1:
DRNC does not provide IP addresses since the SRNC has no IP capability. Note that the SRNC is not aware of the IP connectivity.

The behaviour for Iub is essentially the same as for Iur, with the Node B taking the DRNC’s role.

2.3.2 RANAP

For RANAP it will be necessary to introduce two new Information Elements to be sent as parameters in a RAB Assignment Request message.  The two new Information Elements are :

· Alternative Transport Layer Address

· Alternative Transport Layer Association

If the bearer to be setup is between ATM nodes then the CN sends a RAB request with the E164 address in the Transport Network Layer Address IE and Binding ID in the Transport Layer Association IE.  The SRNC commences the Q.AAL2 signalling.

In the case where the CN does not know if the SRNC is IP or ATM (quite possibly most cases) then the CN sends a RAB request with E164 Address in the Transport Network Layer Address IE, Binding ID in the Iu Transport Association IE, IP Address in the Alternative Transport Layer Address IE and UDP port in the Alternative Transport Layer Association IE.  If the SRNC is :

1) ATM – then the SRNC will ignore the new parameters and use the E164 address to initiate ALCAP. (cases 3 and 7 below)

2) IP only – the SRNC should use the Alternative Transport parameters and respond with IP address and UDP port in the Transport Network Layer Address and Transport Layer Association information elements respectively.  Alternatively, the SRNC could initiate interworking by responding with an E164 address via IP-ALCAP. (cases 4 and 8)

3) both ATM and IP – the SRNC can use either transport based on operator preference.  The preference can be configured or determined by some other means (eg based on Preferred Transport IE). (case 6 and 9)

The complete range of scenarios are described in the table below.


MSC-RNC
MSC -> RNC
MSC ->RNC
Comment

1
ATM-ATM
· E.164 TLA

- Binding Id

RNC initiates ATM-ALCAP

2
ATM-IP
· E.164 TLA

-   Binding Id

IWF shall be used (1)

RNC initiates IP-ALCAP

3
IP-ATM


· E.164 TLA

· Binding Id

· IP address

· UDP port

· Tra cap : IP 

· Pref trans: IP

IWF has to be used

RNC initiates ATM-ALCAP

4
IP – IP
· E.164 TLA

· Binding Id

· IP address

· UDP port

· Tra cap : IP 

· Pref trans: IP
· IP address

· UDP port
No IWF required. 

No ALCAP requied.

5
ATM – ATM&IP
· E.164 TLA

-     Binding Id

RNC initiates ATM-ALCAP

6
IP – ATM&IP
· E.164 TLA

· Binding Id

· IP address

· UDP port

· Tra cap: IP

· Pref trans: IP
· IP TLA

· UDP port


No IWF required

No ALCAP required.



· 

IWF has to be used.

RNC initiates ATM-ALCAP which will be routed to a IWF.

7
IP&ATM - ATM
· E.164 TLA

· Binding Id

· IP address

· UDP port

· Tra cap : IP&ATM

· Pref trans: IP or ATM

IWF not required.

RNC initiates ATM-ALCAP.

8
IP&ATM-IP
· E.164 TLA

· Binding Id

· IP address

· UDP port

· Tra cap : IP&ATM

· Pref trans: IP or ATM
· IP TLA

· UDP port


No IWF required.

No ALCAP required.



· 

IWF has to be used.

RNC initiates ATM-ALCAP

9
IP&ATM – IP&ATM
· E.164 TLA

· Binding Id

· IP address

· UDP port

· Tra cap : IP&ATM

· Pref trans: IP or ATM 
· IP TLA

· UDP port


No IWF required.  

No ALCAP required.



· 

No IWF required

RNC initiates ATM-ALCAP 

Note 1:
RNC does not provide IP addresses since the MSC has no IP capability. Note that the MSC is not aware of the IP connectivity.

2.4 Behaviour of Release 5 ATM only Nodes

The RNL functionality of a UTRAN node, should send the same RNL message regardless of the transport options that are implemented in that node.  As such, a Release 5 ATM only node (an R5 node that has an ATM interface but no IP interface) should also send all of the parameters that are defined for a given interface for Release 5.  The RNL should not be concerned of the contents of these parameters.  Rather, it is up to the TNL as to what these parameters will contain.  As such, it would not be necessary to send an IP address in the Alternative Transport Address IE.  Instead, the TNL function of the R5 ATM only node could leave this parameter blank or set it to the same ATM parameter that will be sent in the Transport Layer Address IE.  Transport Capability would be set to “ATM” and Preferred Transport would also be “ATM” (unless it was desired to force an interworking scenario).

2.5 RNL Protocol procedures affected

In section 6.5.1 of [1] the affected procedures of RNSAP and NBAP are listed.  In addition to these, are some RANAP procedures.  All procedures are either a Request/Setup type, or Response type.

RANAP

RAB Assignment Request

RAB Assignment Response

RNSAP

RL Setup Request

RL Setup Response

RL Addition Setup

RL Addition Response

NBAP

RL Setup Request

RL Setup Response

RL Addition Setup

RL Addition Response

Common Transport Channel Setup Request

Common Transport Channel Setup Response

2.6 Transport Characteristics

This contribution does not cover the Transport Characteristics IE proposed in 6.5.1 of [1].  Further contributions are required to define what this information this IE is required to convey.

3 Proposals

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

Include the following statements in section 7.4 of [1] :

“The following new parameters are defined as information elements for the RNL protocols :

Alternative Transport Layer Address – used to communicate the IP address

Alternative Transport Layer Association – used to communicate the UDP port

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”

“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

RL Addition Setup

Requires the following additional parameters :

Transport Network Layer Address 

Transport Network Layer Association

Transport Capability IE 

Preferred Transport IE.”

“The following procedures in NBAP :

RL Setup Request

RL Addition Setup

Common Transport Channel Setup Request

Requires the following additional parameters :

Transport Network Layer Address 

Transport Network Layer Association

Transport Capability IE 

Preferred Transport”

“The following procedures in RNSAP :

RL Setup Response

RL Addition Response

Requires the following additional parameters :

Transport Network Layer Association”

“The following procedures in NBAP :

RL Setup Response

RL Addition Response

Common Transport Channel Setup Response

Requires the following additional parameters :

Transport Network Layer Association”

4 References

1.  “IP Transport in UTRAN Work Task”, TR 25.933, V1.4.0.
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