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Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

AAL2
ATM Adaptation Layer type 2

ACK
Acknowledgement
ALCAP
Access Link Control Application Protocol
ATM
Asynchronous Transfer Mode

CDN
Compressing/Decompressing Node

CRC
Cyclic Redundancy Check

CRNC
Controlling Radio Network Controller
DRNC
Drift Radio Network Controller

FEC
Forwarding Equivalence Class

FP
Frame Protocol

FR
Full Rate

GPRS
General Packet Radio Service

GSM
Global System for Mobile communications

GTP
GPRS Tunneling Protocol

HDLC
High Level Data Link Control
ICMP
Internet Control Message Protocol
IP
Internet Protocol

Ipv4
Internet Protocol Version 4

Ipv6
Internet Protocol Version 6

L2TP
Layer Two Tunneling Protocol 

LAN
Local Area Network
LCP
Link Control Protocol
LDP
Label Distribution Protocol

LEN
LENgth

LSB
Least Significant Bit

LSP
Label-Switched Path

LSRs
Label Switched Routers

LXT
Length ExTension

MPLS
Multi-Protocol Label Switching

MSB
Most Significant Bit

MTU
Maximum Transmission Unit

NAPT-PT
Network Address/Port Translators-Protocol Translators

NBAP
Node B Application Part
NCP
Network Control Protocol
NSP
Network Service Part

O&M
Operations & Maintenance
PDCP
Packet Data Convergence Protocol
PDU
Protocol Data Unit

PFF
Protocol Field Flag

PPP
Point-to-Point Protocol

PPPmux
PPP Multiplexing 

PVC
Permanent Virtual Circuit
PWE3
Pseudo Wire Emulation Edge to Edge 
QoS
Quality of Service

RAB
Radio Access Bearer

RANAP
Radio Access Network Application Part

RFC
Request For Comments

RNL
Radio Network Layer

RNSAP
Radio Network Subsystem Application Part

RSVP
Resource ReserVation Protocol

SAPC
Service Application PLMN Code

SCCP
Signalling Connection Control Part

SEP
Signalling End Point

SIIT
Stateless IP/ICMP Translation algorithm

SP
Signalling Points

SRNC
Serving Radio Network Controller

SS7
Signalling System No. 7

SSSAR
Service Specific Segmentation and Re-assembly sublayer

STP
Signalling Transfer Point

SUGR
Served User Generated Reference parameter

TLV
Type-Length-Value

TNL
Transport Network Layer

ToS
Type of Service

TTI
Transmission Timing Interval

UDP
User Datagram Protocol

UMTS
Universal Mobile Telecommunications System

UTRAN
Universal Terrestrial Radio Access Network

VPN
Virtual Private Network

Next change

6.10.2.1
Dual Stack operation within Rel.5 RNCs

Within the dual stack option a Rel.5 RNC must provide both stacks. Generally, it is assumed that only RNCs should provide both types of interfaces, so that Node Bs are either IP or ATM nodes. Nevertheless, for interworking case 3, where an IP based Node B is connected with a Release 99 / Release 4 RNC, also an interworking on Iub would be necessary. Within a pure IP or ATM environment the RNC must only provide one type of interface. 
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Figure 6-31: Dual Stack operation within Rel.5 RNCs

A Rel.5 IP node that needs to communicate with a pure ATM node (R99 or later) requires the complete ATM/AAL2 protocol stack. Beneficial of such an dual stack solution is, that it does not require a TNL control protocol on IP side. 

On Iub this solution would be quit sufficient, but on Iur there may be certain cases where a simple IWF or dual stack operation are not sufficient and an interworking unit (IWU) will be needed. (If interworking case 3 and 4 should be supported, also on Iub an IWU would be needed.)
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Figure 6-32: Full Meshed Iur

In the network, that is shown in figure 6-32, are some RNCs pure IP based, some RNCs are pure ATM based and some RNCs are dual stacked. Assuming a network configuration where a pure IP based RNS borders on a pure ATM based RNS, the Iur interface between both RNSs must be supported.

A dual stacked RNC with an IWF in the middle would be able to communicate on both networks but would not be able to combine both parts of the network. In that case either an interworking unit is needed or a  solution to transport ATM-traffic through the IP-backbone. Such a solution, based on Pseudo-Wire Emulation Edge to Edge  (PWE3) [70] [71], is provided in the next paragraph.

6.10.2.1.1
Interworking with Pseudo-Wire Emulation
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Figure 6-33. Interworking with Pseudo-Wire Emulation

A PWE-capable router, equipped with interfaces to both the ATM and the IP network, connects the ATM and the IP-backbone.  Through the IP-backbone between the dual-stack RNC-R5 and the PWE-router a tunnel is established for interconnection with RNC-R99. RNC-R5 communicates with RNC-R99 over its AAL2/AAL5 protocol stack, over PWE3 and over the tunnel through the IP-backbone. The tunnel, just as the PWE3-layer, terminates in the PWE-router, from where plain ATM-traffic is forwarded to RNC-R99 over the ATM-backbone. All planes (Control plane, Transport Network control plane and user plane) shall be carried over PWE3.
The two options of PWE3 tunneling protocol [71] over IP networks can be done either directly over IP layer or over L2TP [38].
The following figure shows the protocol stack for PWE3 protocol at the RNC/CN-node, in the case the RNC/CN-node supporting IP transport option cannot be connected to the ATM backbone.
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Figure 6-34. Bearer for Control plane (RANAP), Transport Network control 
plane (ALCAP) and user plane with PWE3 tunneling protocol.

The method(s) to be used for encapsulation of ATM cells, namely, One-to-one mode and N-to-one mode, is(are) FFS. The transport service to be used, namely the ATM VCC Cell Transport Service or the ATM VPC Cell Transport Service, is FFS.

The use of the ATM AAL5 CPCS-SDU and AAL5 PDU frame modes is not required.
Next change

7.9
Backward compatibility with R99-R4/Coexistence with ATM nodes

The IP transport option shall ensure the co-existence of an ATM only UTRAN Node, an IP only UTRAN Node, or an UTRAN Node with both ATM and IP transport options in the UTRAN. An IP UTRAN node shall provide coexistence with an ATM UTRAN Node via one of the followings:
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For the case the RNC/CN-node supporting IP transport option cannot be connected to the ATM backbone, Pseudo Wire Emulation Edge to Edge  (PWE3) [36] [37] shall be used for the transport of ATM Cells over IP. The RNC/CN-node supporting IP transport option shall terminate PWE3 protocol stack.
Figure 7-4: Dual-stack capability


[image: image6.wmf]Interworking

Function

IP

ATM

Rel5 IP UTRAN node

IP transport

option

ATM transport

option

TNL Interworking

Function

IP

ATM

Rel5 IP UTRAN node

Interworking

Function

IP

ATM

RNL

IP

IP


Figure 7-5: Interworking function, which is a logical part of the Rel5 IP UTRAN node, that enables each IP UTRAN node a 3GPP compliant Rel99/Rel4/Rel5 interface towards the UTRAN nodes having ATM transport option
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Figure 7-6: A TNL Interworking Unit present between the IP UTRAN Node and the ATM UTRAN Node

The traffic and QoS parameters signalled from the Rel5 IP node to its TNL-IWU in the Rel5 IP TNL-IWU interface are generic in nature (transport independent). These parameters are used for determining the needed transport resources in the TNL-IWU. 

The following parameters are used: 

-
TNL QoS Class: represented by a 8 bit field (e.g. defines the delay, delay variation and loss priority). The meaning of the bits are operator defined.

-
Bit rate (max & average).

-
SDU size (max & average).
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