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Abstract of the contribution: This paper clarifies the details of IP address allocation at the stage 2 level.
1. Introduction

The principle of IP address allocation was agreed at the SA2 meeting in Helsinki. This paper provides more details on the IP address allocation procedures.
2. Discussion

The following aspects of the IP address allocation are clarified.
· For IPv6 Stateless IP address, the IPv6 prefix advertised in the Router Advertisement shall be used. 

· Any prefix that the PDN GW advertises to the UE is uniquely allocated to that UE. This implies that DAD is not required for any address belonging to that prefix. Any prefix that the PDN GW advertises in a EPS bearer is unique within the scope of the prefix. So no DAD is required. 

· The Rapid Commit Option may be used for DHCPv4, as specified in RFC 4039, in order to reduce the number of the necessary signalling messages.

3. Proposal

We propose to implement the following update towards TS 23.401.
*** Start of the 1st change ***
2
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*** End of the 1st change ***
*** Start of the 2nd change ***
5.3.1
IP Address allocation

One of the following ways shall be used to allocate IP addresses for the UE:

a)
The HPLMN allocates the IP address to the UE when the default bearer is activated (dynamic HPLMN address);

b)
The VPLMN allocates the IP address to the UE when the default bearer is activated (dynamic VPLMN address); or

c)
The PDN operator or administrator allocates an IP address to the UE when the default bearer is activated (External PDN Address Allocation).

Editor's Note:
It is FFS whether permanent (static) IP address allocation by the HPLMN will be supported in EPS.

The IP address allocated for the UE's default bearer shall also be used for the UE's dedicated bearers towards the same PDN. The IP address allocation for the multiple PDN GW case is FFS.
It is the HPLMN operator that shall define in the subscription whether a dynamic HPLMN or VPLMN address may be used.
All the IP address allocation mechanisms presented below as well as the IP address allocation being part of the NAS attach procedure is optional for the UE. The mechanism supported is UE product dependent
During the attach procedure the UE shall indicate whether it is requesting the allocation of an IPv4 address, IPv6 address or both for that EPS bearer. UEs shall also be able to indicate if the EPC shall not allocate an IPv4 address during the attach procedure.

EPS shall support the following mechanisms 

a.
IPv4 address allocation via default bearer activation

EPS shall also support the following mechanisms following the attach procedure

a.
/64 IPv6 prefix allocation via IPv6 Stateless Address autoconfiguration according to [18]. 

b.
IPv4 address allocation and IPv4 parameter configuration via DHCPv4 according to [19] and [x1].
c.
IPv6 parameter configuration via Stateless DHCPv6 according to [20].
If requested by the UE, the EPS may allocate a shorter than /64 IPv6 prefix delegation via DHCPv6 according to [21]

Editor’s note: It is FFS how IP address allocation is handled if multiple-PDNs are supported

Editor’s note: It is FFS how interactions with 2G/3G systems are handled

Editor’s note: The placement of DHCP relay and server entities is FFS. 

Editor’s note: It is FFS if additional security measures need to be taken in the case of DHCPv4.

5.3.1.1
Dynamic IPv6 prefix allocation
IPv6 Stateless Address autoconfiguration [18] is the basic mechanism to allocate /64 IPv6 prefix to the UE. . Alternatively shorter than /64 IPv6 prefix delegation via DHCPv6 [21] may be provided, if it is supported by the PDNGW. When DHCPv6 prefix delegation is not supported the UE should use stateless address autoconfiguration [18].

Editor’s note: It is FFS if the PDN GW needs to send the IPv6 prefix to the MME/SGSN in the Create Default Bearer Response and to the UE in the Attach Accept message. This is used to inform the MME/SGSN of the IPv6 prefix allocated to the UE. The UE shall ignore the prefix included in the Attach Accept message.. 
After the attach procedure and default bearer establishment, the UE may send a Router Solicitation message to the PDN GW to activate the sending of the Router Advertisement message. The PDN GW sends a Router Advertisement message. The Router Advertisement messages shall contain the same prefix as the one provided during the attach procedure, if provided. 
Editor’s note: it is FFS if the PDN GW can include more than one prefix in a Router Advertisement.
Editor’s note: It is FFS whether the MME/SGSN needs to be updated with IP address/prefix allocated outside the initial attach procedure.

After the UE has received the Router Advertisement message, it constructs its full IPv6 address via IPv6 Stateless Address autoconfiguration. The UE may change the interface identifier used to generate full IPv6 addresses, without involving the network.

Any prefix that the PDN GW advertises to the UE is unique. The PDN GW shall also record the relationship between UE identities and the allocated IPv6 prefix. Because any prefix that the PDN GW advertises to the UE is unique, there is no need for the UE to perform Duplicate Address Detection for any IPv6 address configured from the allocated IPv6 prefix. However, the PDN GW shall provide a Neighbor Advertisement when receiving Neighbor Solicitation messages. For example, it is possible for the UE to perform Neighbor Unreachability Detection towards the PDN GW, as defined in RFC 2461 [71]; 
*** End of the 2nd change ***
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