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	Reason for change:
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	For dynamic IPv6 address allocation it is currently specified that the UE shall build the link-local address using the interface identifier provided by the PDN GW upon PDN connection establishment. This is to make sure that the link-local address generated by the UE does not collide with the link-local address of the PDN GW, so that Duplicate Address Detection (DAD) for the link-local address is not necessary and can be avoided.

This works perfectly for an integrated UE, but may not be applicable to a split UE. This is because, if MT and TE are separated, transferring the interface identifier from MT to TE may not be possible. In this case the only thing the UE can do is to select the interface identifier by some other means and then perform Duplicate Address Detection, as specified in RFC 4862. Even though the chances that a collision occurs are very low, the PDN GW shall then perform the DAD check based on the Neighbor Solicitation messages sent by the UE.
Based on this analysis, the dynamic IPv6 address allocation procedure in section 5.3.1.2.2 of TS 23.401 should be corrected to cater for the split UE scenario.
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	The following changes have been introduced in section 5.3.1.2.2:

· It is clarified that the UE “should” use the interface identifier provided by the PDN GW to build the link-local address (in the original version the recommendation was a “must”). A NOTE is added to explain that it is when MT and TE are separated that it may not be possible for the UE to use the interface identifier provided by the PDN GW.

· It is clarified that the PDN GW shall process Neighbor Solicitation messages that the UE may send to perform Duplicate Address Detection as described in RFC 4862.

· A NOTE is added to clarify that if MT and TE are separated, the UE may not be aware that the prefix received in the Router Advertisement message is unique. As a result the UE may trigger Duplicate Address Detection not only for the link-local address but also for the global IPv6 address.

	
	

	Consequences if 
(

not approved:
	The dynamic IPv6 address allocation procedure specified in section 5.3.1.2.2 would not be applicable to a split UE.
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Start of change
5.3.1.2.2
Allocation, renewal and release of the IPv6 default prefix via IPv6 stateless address autoconfiguration

When the PLMN allocates an IPv6 prefix, it is the PDN GW responsibility to allocate and release the IPv6 prefix. The PDN GW may use an internal IPv6 prefix pool in this case. The PDN GW allocates a globally unique /64 IPv6 prefix via Router Advertisement to a given UE.

When an IPv6 prefix is allocated from an external PDN, it is the PDN GW responsibility to obtain the IPv6 prefix from the external PDN and to allocate, renew and release the IPv6 prefix. The PDN GW may use DHCPv6 to obtain the IPv6 prefix from the external PDN. In this case, the PDN GW functions as a DHCPv6 client. If RADIUS or Diameter is used towards the external PDN as described in TS 29.061 [38], the IPv6 prefix can be obtained, renewed and released as part of these procedures. If RADIUS is used, the PDN GW functions as the RADIUS Client. If Diameter is used, the PDN GW functions as the Diameter Client.

The procedure of stateless IPv6 address autoconfiguration is the following: after default bearer establishment the UE may send a Router Solicitation message to the PDN GW to solicit a Router Advertisement message. The PDN GW sends a Router Advertisement message (solicited or unsolicited) to the UE. The Router Advertisement messages shall contain the same IPv6 prefix as the one provided during default bearer establishment. If the UE receives an IPv6 prefix from a SGSN during the PDP Context activation procedure, it shall ignore it.

After the UE has received the Router Advertisement message, it constructs a full IPv6 address via IPv6 Stateless Address autoconfiguration in accordance with RFC 4862 [18]. To allow the UE to generate a link-local adress that does not collide with the link-local address of the PDN GW, the PDN GW shall provide an interface identifier (see RFC 4862 [18]) to the UE. The UE should use this interface identifier to configure its link-local address. If the link-local address is generated by the UE using the interface identifier provided by the PDN GW, there is no need for the UE to perform duplicate address detection for the link-local address.
NOTE X:
If MT and TE are separated, transferring the interface identifier provided by the PDN GW from MT to TE may not be possible. In this case the UE can choose any interface identifier to generate the link-local address. The UE is then expected to trigger duplicate address detection for the link-local address as described in RFC 4862 [18].
For stateless address autoconfiguration the UE can choose any interface identifier to generate IPv6 addresses, other than link-local, without involving the network. For privacy, RFC 3041 [39], 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 globally unique. The PDN GW shall also record the relationship between the UE's identity (IMSI) and the allocated IPv6 prefix. Because any prefix that the PDN GW advertises to the UE is globally unique, there is no need for the UE to perform Duplicate Address Detection for any IPv6 address configured from the allocated IPv6 prefix. 
NOTE Y:
If MT and TE are separated, the UE may not be aware that the prefix received in the Router Advertisement message is globally unique. In this case the UE is expected to trigger duplicate address detection for the IPv6 address as described in RFC 4862 [18].

The PDN GW shall process Neighbor Solicitation messages that the UE may send to perform Duplicate Address Detection as described in RFC 4862 [18].
It is possible for the UE to perform Neighbor Unreachability Detection towards the PDN GW, as defined in RFC 4861 [32]; therefore if the PDN GW receives a Neighbor Solicitation as part of this procedure, the PDN GW shall respond with a Neighbor Advertisement.

In order to renew the allocated IPv6 prefix, the PDN GW sends a Router Advertisement (solicited or unsolicited) to the UE with the same prefix and new non-zero values in preferred and valid lifetime fields.

In order to release the allocated IPv6 prefix, the PDN GW shall initiate the PDN connection release procedure. Upon release of the PDN connection, the UE shall implicitly release the prefix for the corresponding PDN connection.

NOTE 2:
If the PDN type is IPv4v6, when the PDN Connection is released, the IPv4 address is also released.

After releasing the IPv6 prefix, the PDN GW should not assign that IPv6 prefix to other user immediately.
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