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1. Introduction

The 30th of May 3GPP and IETF-IPng have agreed to hold a joint meeting to discuss IPv6 implications in the context of 3G networks. 

This contribution presents the current status of the UMTS architecture with a focus on IPv6 aspects.

2. Discussion
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3. Conclusion

This contribution has presented an overview over IP as background for discussion towards the 3GPP-IPng meeting the 30th May. This overview could serve as a basis for a presentation to the IPng community.
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UMTS and IPv6









R’99 UMTS/GPRS Architecture
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Signalling and Data Transfer Interface
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CS Domain: Signaling & User Plane
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This bearer independent architecture makes possible to use IP transport
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PS Domain Backbone

The Gi interface of the GGSN is the only interface with the external Packet Data Network and some access control mechanism is applied in order to achieve a required level of security
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RAN Example:

UTRAN Architecture
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3GPP Rel 5 Reference model for IP Multimedia
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		 Blue line represents IPv6 

		Red line represents IPv6, may need to inter-work with IPv4

		Black line represents existing IP or/& legacy CS interfaces
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Simplified model for IP Multimedia
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CS domain protocol stack using 

IP transport option
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Simplified PS Domain Architecture
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MT-TE Configuration
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User plane vs transport plane





		User and transport planes are completely independent, i.e. the transport plane can run on a different IP version than the user plane

		UTRAN and Core Network transport can also run on different IP versions
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Transport of user IP packets in UMTS
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IP packets to/from the terminal are tunneled through the UMTS network, they are not routed directly at the IP level.
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The PDP Context

PDP Context X2 (APN X, IP address X, QoS2)

PDP Context X1 (APN X, IP address X, QoS1)

ISP X

ISP Z

ISP Y

PDP Context Z (APN Z, IP address Z, QoS)



PDP Context Y (APN Y, IP address Y, QoS)
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The PDP CONTEXT

When an MS attaches to the Network, the SGSN creates a Mobility Management context containing information pertaining to e.g., mobility and  security for the MS. 



At PDP Context Activation (PDP - Packet Data Protocol), the SGSN and GGSN create a PDP context, containing information about the session (e.g. IP address, QoS, routing information , etc.),



Note: Each Subscriber may activate several PDP Contexts towards the same or different GGSNs. When activated towards the same GGSN, they can use the same or different IP addresses.









The Access Point Name - APN

The APN is a logical name referring to a GGSN. The APN also identifies an external network.



The syntax of the APN corresponds to a fully qualified name.



At PDP context activation, the SGSN performs a DNS query to find out the GGSN(s) serving the APN requested by the terminal.



The DNS response contains a list of GGSN addresses from which the SGSN selects one address in a round-robin fashion (for this APN).









GPRS Tunneling Protocol

GTP is a simple tunneling protocol based on UDP/IP, used both in GSM/GPRS and UMTS.



A GTP tunnel is identified at each end by a Tunnel Endpoint Identifier (TEID)



For every MS, one GTP-C tunnel is established for signalling and a number of GTP-U tunnels, one per PDP context (i.e. session), are established for user traffic.







IPv6 Address Allocation Methods

		Stateless Address Autoconfiguration

		Introduced in GPRS R’99



		Stateful Address Autoconfiguration 

		DHCPv6 client in the terminal

		Requires DHCPv6 relay agent in the GGSN



		GPRS-specific Address Configuration

		Static Address Configuration

		The MS provides its statically configured IPv6 address at PDP context activation 

		Dynamic Address Allocation

		The IPv6 address is provided by the GGSN at PDP context activation









Dynamic Address Allocation in UMTS/GPRS
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1. Activate PDP Context Request (PDP type = IPv6, PDP Address = empty, APN, ...)

2. Create PDP Context Request

4. Create PDP Context Response (

	PDP address = IPv6 address, ...)

5. Activate PDP Context Accept (PDP Address = IPv6 address, ...)

3. DHCP and/or RADIUS procedures 

For example the GGSN may use RADIUS for user authentication and IP address allocation, or it may use RADIUS for authentication and DHCP for IP address allocation.



Alternatively, the address may be allocated from a local pool of addresses in the GGSN.















Stateless Address Autoconfiguration in UMTS/GPRS
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1. Activate PDP Context Request (PDP type = IPv6, PDP Address = empty, APN, ...)

2. Create PDP Context Request

3. Create PDP Context Response (

	PDP address = link-local address, ...)

4. Activate PDP Context Accept (PDP Address = link-local address, ...)

5. Router Solicitation

6. Router Advertisement (M flag = 0, Network prefix, …)

7. GGSN-Initiated PDP Context Modification Procedure

7. Neighbor Solicitation

Neighbor Solicitation messages

shall be discarded by the GGSN except if part of Neighbor Unreachability Detection 

The MS constructs its full IPv6 address

The GGSN updates the SGSN and

MT with the full IPv6 address

The GGSN shall be configured to

advertise only one network prefix

The MS extracts the Interface-ID from the link-local address



















IPv6 History in UMTS

		IPv6 in the 3GPP standards

		User plane:	PDP Type IPv6 introduced in GPRS R’97



		Transport plane:	IPv6 is optional



		UTRAN:	IP transport study is being conducted right now



		IMS:	The IP Multimedia Core Network Subsystem has been	 	standardized  to be based on the following IPv6 support:



		- The architecture shall make optimum use of IPv6.

		- The IM CN subsystem shall exclusively support IPv6.

		- The UE shall exclusively support IPv6 for the connection to services

	provided by the IM CN subsystem.








