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6.10.4
UTRAN Architecture considerations

The following figures show the Iur interface where an IP UTRAN node is introduced. They are shown as interworking examples for the purpose of this discussion. In figure 6-36, a R99 SRNC is shown with an Iur interface to an IP DRNC. In figure 6-37, an IP SRNC is shown with an Iur interface to a R99 DRNC.
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Figure 6-36: Transport network layer interworking with release '99 SRNC
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Figure 6-37: Transport network layer interworking with IP SRNC

These figures show the separation between the RNL control plane, the RNL user plane, the TNL control plane, and the TNL user plane. The IP protocols and the need for a TNL control plane protocol in the IP domain are yet to be determined so they are shown with question marks. 

The following statements concerning interworking can be made based on the discussion and examples above: 

1)
IP and AAL2/ATM UTRAN nodes use different address and flow identification types. The appropriate types must be provided to the appropriate nodes when establishing a transport bearer.

2)
A release '99 SRNC will initiate q.aal2 connection signalling and expect a response when establishing a transport bearer.

3)
A release '99 DRNC will expect to receive q.aal2 connection signalling when a transport bearer is being established by the SRNC.

4)
A transport network interworking function is required in the transport network. This function could be implemented in a third node with both IP and AAL2/ATM interfaces, for example.

6.10.5
ATM/IP Interworking solution proposals.

6.10.5.1
Bearer control proposal using IETF SIP/SDP

For exchanging transport layer information between IP UTRAN nodes, the RNL signalling should be used (RANAP, RNSAP, NBAP) without a Transport Network Control Protocol.

For establishing transport connections between an IP UTRAN node and an ATM UTRAN node, a Transport Network Layer interworking function should be used in the transport network. This function would be implemented in a third node (such as an RNC) that has both ATM and IP interfaces. 

In order to interwork with the q.aal2 signalling used by the AAL2/ATM node, an IP ALCAP will be used. 

6.10.5.1.1
Description

It is proposed to use Session Initiation Protocol (SIP) signalling with Session Description Protocol (SDP) parameters. SDP [58] supports both IP and ATM parameters. SIP [57] is proposed since it is an IETF signalling protocol and is used to carry SDP.

Since a node must know what type of interface to communicate with, a Network Type parameter should be added to the RNL signalling. The following table shows how the Network Type parameter is used.

	R'99
	R5 IP
	R5 ATM
	Action

	SRNC
	DRNC
	
	R5 DRNC knows the SRNC is R'99 because of missing transport parameters in RL setup req. R5 IP RNC does interworking steps.

	DRNC
	SRNC
	
	SRNC sends IP transport parameters that R'99 DRNC will ignore. SRNC must know that it is receiving ATM parameters. Absence of network type in response will indicate that it is R'99. R5 IP RNC does interworking steps.

	SRNC
	
	DRNC
	R5 DRNC knows SRNC is R'99 because of missing transport parameters in RL setup req.

	DRNC
	
	SRNC
	SRNC sends ATM network type parameter that R'99 DRNC will ignore. SRNC must know that it is receiving ATM parameters from DRNC. Absence of network type will indicate that it is R'99.

	
	SRNC
	DRNC
	SRNC sends IP transport parameters. SRNC must know that it is receiving ATM parameters. It can know this from the network type parameter in DRNC response. SRNC then performs interworking steps.

	
	DRNC
	SRNC
	SRNC sends ATM network type. R5 DRNC knows its ATM from the network type and performs interworking steps.


6.10.5.1.2
Bearer control between IP and ATM nodes signalling examples

The following figures provide signalling diagrams that show how the interworking can be achieved with this proposal. The Iur is shown as an example. UDP ports are shown for connection identifiers as an example

.

6.10.5.2
Bearer Control proposal using a new protocol (“Q.IP-ALCAP”),
optimised for concatenation with AAL Type 2 links 
The discussion of the TNL interworking functionality in clauses 6.10.2.2 and 6.10.4 shows that a transport network layer interworking functionality (TNL IWU) is needed as well as a signalling protocol for bearer control (IP-ALCAP).

A standardized transport network control protocol is beneficial to operators that have multi-vendor environments and one interworking function may be used by several RNCs, although they are from different vendors.

Also from the discussion in 6.10.2.2 and 6.10.4, it becomes clear that the interworking functionality is part of the TNL. According to the principles of 3GPP and in particular RAN WG3, specification of new TNL protocols should preferably be done within other groups, e.g. IETF or ITU-T.

As depicted in figures 6-36 and 6-37, the TNL IWU uses Q.2630.2 for communication with the R99/Rel-4 UTRAN nodes. In order to ease implementation of such TNL IWU, the bearer control protocol for the IP-part of the connection will be as close to Q.2630.2 as possible. Related activities where started in ITU-T/SG11 as ITU-T was found to be the suited organisation to specify this new bearer control protocol.

Currently (March 2002), ITU-T has started to investigate the requirements for such protocol. As no name for the new protocol has been defined in ITU-T yet, we will use the term “Q.IP-ALCAP” in this section to refer to this approach.

From perspective mentioned above, it is desirable that “Q.IP-ALCAP” fulfils the following requirements:

· Highly consistent with Q.2630.2 due to implementation related reasons described above
· Support of embedded E.164 addresses or AESA variant of NSAP also for IP nodes (To allow IP nodes to address R99/Rel-4 ATM nodes)

· Support of the generic IP-QoS parameters as agreed in section 7.9 for solution (3), i.e. Bit rate, SDU size, TNL QoS Class
The following subsections of 6.10.5.2 will give details on the “Q.IP-ALCAP” proposal. As ITU-T is working in parallel to 3GPP TSG RAN WG3, additional information can be found in their documentation (the topic is handled in ITU-T SG11, Question 15).

Regarding the schedule of the work in ITU-T and 3GPP, it may be desirable to hold intermediate versions of “Q.IP-ALCAP” in 3GPP, until the final version of this protocol is approved by ITU-T SG11. Details how to handle such intermediate specification are to be determined.
6.10.5.2.1
Overall Scenario for “Q.IP-ALCAP” 
The following figure 6-xa gives an overview on the application of “Q.IP-ALCAP” in IP/AAL2 interworking. It shows the user plane of an “A2IP connection” which is the concatenation of AAL2 type links (“AAL2 link” in figure 6-xa) with an IP link (“A2IP link” in figure 6-xa). Figure 6-xa is exactly the scenario as depicted in TRQ.AAL2IP.iw [x1] which was (according to [x2]) accepted as a baseline text specifying requirements by ITU-T.

In this scenario, “Q.IP-ALCAP” shall support the establishment, maintenance, modification, and clearing of IP links as part of a concatenation of AAL type 2 links with an IP link in a mixed AAL type 2 and IP environment. The IP part of such a concatenated link is denoted in the figure as "A2IP link".The shaded area of figure 6-xa thus also shows the scope of TRQ.AAL2IP.iw [x1].
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Figure 6-xa: Scope of TRQ.AAL2IP.iw [x1]
Figure 6-xb gives additional details of the layering of the signalling protocols and visualises again the positions of served users in this scenario. The “A2IP Signalling” entities in figure 6-xb denote the signalling endpoints for the “Q.IP-ALCAP”. Note, that in the course of work on “Q.IP-ALCAP” the scope of an “AAL2 Served User” has been extended in a way that it can be the user of an AAL2 type signalling protocol or A2IP type signalling protocol. The primitives exchanged between an “AAL2 Served User” and an “A2IP signalling” entity will differ from the primitives described in Q.2630. 
Note: 
A draft Q.IP-ALCAP was provided for information in [x3].
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 Figure 6-xb: Detailed Layering of Signalling for AAL2/IP Interworking

The definitions corresponding to terms used in figures 6-xa and 6-xb are:

A2IP connection: The logical concatenation of one or more AAL type 2 links and A2IP links between an AAL type 2 service endpoint and an A2IP service endpoint. From the perspective of a Q.2630.1and Q.2630.2 AAL type 2 service endpoint, an A2IP connection is seen as an AAL type 2 connection.

A2IP link: The logical user plane communication facility between two A2IP nodes. An A2IP link is designated by a pair of IP address/port number combinations.

A2IP node: An A2IP service endpoint or an A2IP Interworking Unit.

A2IP interworking function: Functions residing in a A2IP interworking unit providing the bridge between an AAL type 2 signalling entity and an A2IP signalling entity.

A2IP Interworking Unit: Interworking unit providing the conversion from AAL type 2 bearer to IP bearer (RTP[59]/UDP[42] or UDP[42] only). The Interworking Unit terminates AAL type 2 links and A2IP links. There is no served user associated with an A2IP Interworking Unit. From UTRAN perspective, this unit is the Release 5 TNL Interworking Unit.
A2IP service endpoint: A termination point of the IP part of an A2IP connection. There is an AAL type 2 served user associated with an A2IP service endpoint.

AAL type 2 served user: The user of an AAL type 2 or A2IP signalling protocol.

A2IP signalling protocol: Control plane functions for establishing and releasing A2IP connections and the maintenance functions associated with the A2IP signalling.

6.10.5.2.2
Protocol Stack for “Q.IP-ALCAP”

Protocol Stack 

As interworking between IP and ATM based RNCs appears only during the migration phase from an ATM based network to an IP based one and only at the boarder between the two network types, the interworking solution – and therefore the selected signalling protocol stack – should be straight-forward. 
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Figure 6-42: Protocol Stack for Transport Network Control Plane Interworking 

Figure 6-42 presents the proposed protocol stack within the transport network control plane. The Signalling Transport Converter on SCTP is defined in [53].
Benefits of this Protocol Stack
The benefit of that protocol stack is, that most employed protocols are already in use inside the RAN and the additional specification work is low. Therefore a standardized interworking functionality can be easily introduced into the RAN without the necessity of new protocols. Services provided by AAL2 signalling entities are unchanged. The interworking unit itself can be based on an existing set of AAL type 2 service endpoints .

6.10.5.2.3
Example: Connection Establishment on Iur

This example shows transport bearer establishment and data on Iur. This shows the case where the legacy RAN is the drift RNS. 

[image: image7.wmf]RNC

IWU

1. RNSAP: RL Setup Request []

RNC

2. RNSAP: RL Setup Response [TLA=A2EA ; TA=BID]

3. ERQ [NSEA=A2EA ; 

CEID = NULL

 ; DSAID = “unknown” ;

 ALC; OSAID ; SUGR = BID ; SSISU ; 

IPEID= IP

RNC

 & UDP

RNC

]

6. ECF [DSAID ; OSAID ; 

IPEID= IP

IWU

 & UDP

IWU

]

5. ECF [DSAID ; OSAID]

4. ERQ [CEID ; NSEA=A2EA ; DSAID = “unknown” ;

 ALC; OSAID  ; SUGR = BID ; SSISU]

7. IP/UDP [IP

IWU

 ; UDP

IWU

]

10. IP/UDP [IP

RNC

 ; UDP

RNC

]

9. AAL2 [

PathID 

; CID]

8. AAL2 [

PathID 

; CID]


Figure 6-43: Connection Establishment on Iur

1)
IP based RNC (serving RNS) initiates establishment of the radio link with RNSAP message Radio Link Setup Request. 

2)
The legacy RNC node sends RNSAP message Radio Link Setup Response to the IP based RNC containing TLA and TA. TLA contains the ATM endpoint identifier of the ATM based RNC and TA contains an binding ID chosen form the ATM based RNC.

3)
The IP based RNC sends an Q.IP-ALCAP establishment request message (ERQ) to the IWU that contains the IP endpoint identifier (IP address and UDP port of the IP based RNC for the new link). The CEID will be set to NULL.

4)
The IWU acts as an AAL type 2 switch, but in addition it removes the IPEID and generates the CEID. 

5)
The CN node sends the connection confirm message (ECF) to the IWU. 

6)
The IWU acts as an AAL type 2 switch, but in addition it IPEID containing IP address and UDP port of the IWU for the new connection.

7)
The IP based RNC sends data to the IWU using the assigned IP address and UDP port.

8)
The IWU passes the data on to the ATM based RNC node using the established AAL2 connection.

9)
The ATM based RNC node sends data to the IWU using the established AAL2 connection.

10)
The IWU passes the data on to the IP based RNC using the assigned IP address and UDP port of the RNC.

Connection release is simply the same as specified in [52]. Connection establishment initiated by the ATM based RNC works respectively.

6.10.5.3
IP-ALCAP based on Q.2630

6.10.5.3.1
Benefits

AAL2 signalling Q.2630 is used as the ALCAP in Rel99, Rel4 and Rel5 ATM UTRAN nodes. So Q.2630 will be in Rel5 UTRAN irrespective of its presence in the Rel5 IP transport option. Q.2630 itself is expected to be a well-known protocol (behaviour, performance, operation&management) by the time it is introduced in any Rel5 IP UTRAN. 

IP-ALCAP as a whole is introduced in Rel5 IP transport option only as the control protocol between the IP UTRAN node and the stand-alone ATM/IP interworking unit. In the case where no interworking is required, i.e., there are only 
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