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Abstract of the contribution: This contribution proposes to set up a new work item to evaluate the mechanism to allocate IPv6 Prefix with variable length to different type of UEs.
1. Introduction

The current mechanism of stateless IPv6 address autoconfiguration defined in TS23.060[1] and TS23.401[2] does not distinguish the type of UEs. Only IPv6 prefix with the length of 64 is allocated to a UE.
With the increasing bandwith provided by the mobile link and fast development of machine to machine communication, some new mobile deployment scenarios have to be considered. Home gateway or home access router, for example, can use LTE access to replace the fiber/DSL/LAN connection. In this scenario, UE (i.e. Home gateway or home access router) has to assign IPv6 addresses to PCs and other appliances attached to it. Thus, UE has to obtain several /64 prefixes or a prefix with length less than 64 to support the attached PCs and other appliances to complete the stateless IPv6 address autoconfiguration. In machine to machine communication, for another example, UE can act as machine to machine communication gateway, which has to assign IPv6 addresses to the sensors, switches, or other devices within the control area of the gateway. In this circumstance, stateless IPv6 address autoconfiguration is the best way to assign IPv6 addresses to the devices, which needs a /64 prefix for a subnet. Thus, UE has to obtain several /64 prefixes or a prefix with length less than 64 to satisfy the requirement.
There are several solutions to satisfy the requirement, as discussed in the following part. As far as we know, each solution has some issues to be solved. We need to evaluate the alternative solutions to choose the best one and to add the best solution to the 3GPP specifications, such as TS23.060 and TS23.401. This is also the objective of the proposed work item.
2. Solution alternatives and known issues
2.1. Solution 1: UE carries the requested prefix length
During the address allocation procedure, UE carries the requested prefix length to the CN. CN validates the request according to the UE’s subscription data to ensure that the size of the prefix the UE requested does not exceed the minimum prefix length that the UE can be used in the UE’s subscription data. Finally, CN decides the prefix length that can be allocated to the UE based on the available address resource.
The messages that the UE may be used to carry the requested prefix length include: 
PDP message; 
Router Solicitation/Router Advertisement (RS/RA) message;
DHCPv6[3] message.
Known issues:
	Message used
	Issues

	PDP
	The PDP messages need to be extended to accommodate the requested prefix length

	RS/RA
	· How to validate the requested prefix length from UE, since RS/RA is not checked by SGSN/MME and GGSN/PDN gateway is difficult to get the subscription data (Gc interface is rarely implemented and used)

· RS message needs to be extended to accommodate the requested prefix length
· How to inform SGSN/MME the allocated prefix, since RA is not checked by SGSN/MME(Current 3GPP specifications dictate SGSN/MME to store the allocated prefix)

	DHCPv6
	· DHCPv6 is not required in current 3GPP specifications
· How to validate the requested prefix length from UE, since DHCPv6 message is not checked by SGSN/MME and GGSN/PDN gateway is difficult to get the subscription data (Gc interface is rarely implemented and used)
· How to inform SGSN/MME the allocated prefix, since DHCPv6 message is not checked by SGSN/MME(Current 3GPP specifications dictate SGSN/MME to store the allocated prefix)


2.2. Solution 2: CN allocates different length prefix 
This solution does not require UE to carry its prefix length requirement to the CN. During the address allocation procedure, CN allocates different prefix length to different UE directly according to the UE’s subscription data. 
The UE’s subscription data that are related to the prefix length that shall allocate to the UE may be stored in HLR. The prefix length that shall allocate to some specific UEs, home gateways for instance, can be configured in relevant GGSN or PDN gateway directly.

The messages that the CN may be used to send the allocated prefix length include: 
PDP message; 
Router Advertisement message;
DHCPv6 message.

Known issues:

Similar as the issues mentioned in section 2.1. Besides, the scalability is a big problem for solution 2.
2.3. Solution 3: Prefix delegation

2.3.1. Standard prefix delegation
IETF specified prefix delegation using DHCPv6 in RFC 3633[4]. After the normal address allocation procedures, this solution allows prefixes to be delegated to the UE for further assignment independent from the PDP-Context establishment. 

Known issues:

· DHCPv6 is not required in current 3GPP specifications

· How to validate the prefix length request from UE in the prefix delegation message?
· How to inform SGSN/MME the delegated prefix?

· Impact on charging operation on GGSN/PDN gateway. GGSN/PDN gateway needs to bind the assigned prefix with the delegated prefix to generate the uniformed charging record. 
· The prefix delegation happens after normal address allocation procedures, which incurs address assignment delay. How does this delay affect network operation? 

2.3.2. Stateless prefix delegation
There is a proposal on stateless IPv6 prefix delegation for IPv6 enabled networks [5]. This approach enables prefix delegation without mandating deployment of stateful DHCPv6 servers or AAA involvement.
Known issues:

Similar as the issues mentioned in section 2.3.1. Besides, this solution is just a individual draft in IETF. We do not know whether it can be accepted by IETF.
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