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	Reason for change:
(

	It is left FFS as how the PDN GW shall release the IPv4 address or IPv6 prefix that is assigned to the UE. There are a few possible options e.g. in the case of DHCPv4, the PDN GW as the DHCP server can send a FORCERENEW to the DHCP Client i.e. the UE. The UE in turn sends a DHCP lease renew request, and the PDN GW returns a DHCP response with lease set to 0. This technique can be used. However, FORCERENEW (RFC 3203) may not be widely supported. It is not part of base DHCP/BootP spec. For IPv4 use case, the release of the assigned IP address is important due to the fact that IPv4 public addresses are in short supply. If the UE does not understand FORCERENEW or it takes longer than expected to release IP address via this method, it is possible that the IP address remains tied up with the UE even when the UE has disconnected from the PDN.

The same applies to IPv6 prefix case, but the issue may not be as bad since IPv6 addresses are not in short supply. Also, DHCP delete is part of base DHCPv6 spec (should be wireley supported by the UEs).

For IPv4 address allocation along with PDN connection setup, it needs to be clarified how this address is released. The same clarification is also needed for IPv6 prefix release.

This contribution proposes to expire the lease for IPv4 address and/or IPv6 preifx as soon as the default bearer for a PDN is released. 
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	Clarified that the IPv4 address or IPv6 prefix release procedures for both PDN based and DHCP based configution options.
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	FFS items remain unresolved. Unclear behavior for IPv4 address and IPv6 prefix releases.
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	Other comments:
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	Approved 23.401 CR0452 (S2-085131) modifies the same clause and paragraph but the modifications do not conflict with each other.


******** Beginning of the Changes *********
5.3.1.2
IP address allocation, renewal, and release mechanisms for GTP based S5/S8

5.3.1.2.1
IPv4 address allocation via default bearer activation and release via default bearer deactivation
In this case the IP address is provided to the UE as part of the default bearer activation and the IPv4 address is released when the default bearer is deactivated.

When the PLMN allocates the IP address, it is the PDN-GW's responsibility to allocate and release the IP address. The PDN GW may use an internal IPv4 address pool in this case. The PDN GW allocates an IPv4 address upon default bearer activation and it releases the IPv4 address upon default bearer deactivation for a given UE.

When the IP address is allocated from the external PDN, it is the PDN GW's responsibility to obtain the IP address from the external PDN, allocate, renew, and release the IP address. The PDN GW may use DHCPv4 to obtain, renew, and release the IP address from the external PDN. If RADIUS or Diameter is used towards the external PDN as described in TS 29.061 [38], the IP address can be obtained, renewed, and released as part of these procedures. If DHCPv4 is used, the PDN GW functions as the DHCPv4 Client. If RADIUS is used, the PDN GW functions as the RADIUS Client. If Diameter is used, the PDN GW functions as the Diameter Client.

After releasing the IPv4 address, the PDN GW should not assign that IPv4 address to other user immediately.
******** Next Change *********

5.3.1.2.2
IPv6 prefix allocation, renewal, and release via IPv6 stateless address autoconfiguration

When the PLMN allocates the IPv6 prefix then 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 the IPv6 prefix is allocated from the external PDN, it is the PDN GW's responsibility to obtain the IPv6 prefix for external PDN, allocate and release the IPv6 prefix. The PDN GW may use DHCPv6 to obtain the IPv6 prefix from the external PDN. In this context, the PDN GW shall act as a DHCPv6 client rather than a requesting router as defined in prefix delegation. 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 DHCPv6 is used, the PDN-GW functions as the DHCPv6 Client. 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 the stateless IPv6 address autoconfiguration is the following: After the attach procedure and 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 the attach procedure . During the attach procedure if the UE receives the IPv6 prefix it shall ignore the prefix included in the Attach Accept message.

Editor's note:
It is FFS if the PDN GW needs to send the IPv6 prefix to the MME/SGSN via S-GWin 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.

After the UE has received the Router Advertisement message, it constructs its full IPv6 address via IPv6 Stateless Address autoconfiguration in accordance with RFC 4862 [18]. 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. The PDN GW shall respond back with a Neighbor Advertisement upon receiving a Neighbor Solicitation message from the UE. For example, it is possible for the UE to perform Neighbor Unreachability Detection towards the PDN GW, as defined in RFC 4861 [32].
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 preffered and valid lifetime fields. 

In order to release the allocated IPv6 prefix, the PDN GW shall initiate default bearer deactivation procedure. Upon deactivation of the default bearer, the UE shall implicitly release the prefix for the corresponding PDN connection. 
After releasing the IPv6 prefix, the PDN GW should not assign that IPv6 prefix to other user immediately.
******** Next Change *********

5.3.1.2.4
IPv4 address allocation, renewal, and release and IPv4 parameter configuration via DHCPv4

When the PLMN allocates the IPv4 address then the PDN GW responsibility is to allocate, renew, and release the IPv4 address (as it is in the previous case).

When external PDN allocation is used the PDN GW shall act as a DHCPv4 server towards the UE. The PDN GW acts as DHCP Client and it interacts with the DHCPv4 server in the external PDN to obtain, renew, and release the IP address and to obtain the configuration parameters. If RADIUS or Diameter is used towards the external PDN as described in TS 29.061 [38], the IP address and the requested configuration parameters can be obtained, renewed, and released as part of these procedures.


If the UE sends DHCPv4 lease renewal message to renew the lease of the allocated IPv4 address, the PDN GW shall renew the lease of the allocated IPv4 address. If the IPv4 address was obtained from an external PDN, the PDN GW shall perform the DHCPv4 lease renewal procedure with the external PDN if DHCPv4 was used for obtaining IPv4 address from external PDN. If Diameter or RADIUS procedures where used to obtain the IPv4 adddress from external PDN, the PDN GW may perform corresponding update procedures as applicable. If the external PDN extends lease of the allocated IPv4 address, the PDN GW responds accordingly to the UE. Otherwise, if the external PDN does not extend the lease of the allocated IPv4 address, the PDN GW responds with the remaining lease time of the IPv4 address. If there is no PDN addrerss allocated to the UE for this PDN connection, the PDN GW shall perform PDN GW initiated bearer deactivation procedure as defined in cluease 5.4.4.1.
If the UE sends DHCPv4 release message to release the allocated IPv4 address for the PDN connection, the PDN GW may anytime thereafter release the IPv4 address. If the PDN connection has no allocated PDN address, the PDN GW may at any time initiate PDN GW initiated bearer deactivation procedure as defined in clause 5.4.4.1. 
If the default bearer of a PDN connection is released without any DHCPv4 release signalling with the UE, the UE and the PDN GW shall release the IPv4 address implicitly, as soon as the default bearer for the corresponding PDN connection is released.
After releasing the IPv4 address, the PDN GW should not assign that IPv4 address to any other user immediately.
******** End of changes ***********
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