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Discussion

1 IPv4 address allocation and IPv4 parameter configuration
1.1 IPv4 address allocation via PDN connection establishment
For both GTP and PMIPv6 S2a case, IPv4 address is allocated by PGW and returned to TWAG in create session response or PBA message. In single-connection mode, the IPv4 address is transferred to the UE via EAP authentication and authorization procedure. In multi-connection mode, the TWAG includes IPv4 address in WLCP PDN Connection Response message to UE. If IPv4 parameter configuration via DHCPv4 is used, then:
· If the PGW acts as a DHCP server, the DHCPv4 messages are transferred between the UE and the PGW.
· If the TWAG acts as a DHCP server, the PGW shall include IPv4 parameters in APCO in create session response or PBA message to the TWAG.
1.2 IPv4 address allocation via DHCPv4
In single-connection mode, 

· If the PGW acts as a DHCP server, the PGW may allocate and send IPv4 address to the TWAG in the PBA message. The TWAG transfers the subsequent DHCPv4 messages between the UE and the PGW.

· If the TWAG acts as a DHCP server, the PGW shall include IPv4 address and APCO (including parameters) in create session response or PBA message to the TWAG.

In multi-connection mode, the UE indicates in the PCO that it wants to use deferred IPv4 address allocation.

For GTP S2a case,  
-
If the PGW acts as a DHCP server, the PGW allocates and sends 0.0.0.0 address to the TWAG in create session response message. The TWAG include this IP address to the UE in the activate PDP context response message. When the UE triggers DHCP procedure to get IPv4 address, the TWAG transfers the DHCPv4 messages between the UE and the PGW. 
· If the TWAG acts as a DHCP server, the PGW allocates an IPv4 address and send it to the TWAG in the create session response message, including IPv4 parameters in APCO. When the UE sends DHCP message to the TWAG, the TWAG can response to UE with IPv4 address and parameters receiving from the PGW.
For PMIPv6 S2a case, the PGW shall allocate an IPv4 address at PDN connection establishment and send it to the TWAG in the Proxy Binding Acknowledgement. The DHCPv4 Address Allocation Procedure Indication is also included in the Proxy Binding Acknowledgement to indicate that IPv4 address allocation using DHCPv4 is allowed. The TWAG shall not deliver the assigned IPv4 address to the UE before the DHCPv4 address allocation. After the PMIPv6 tunnel is set up, the UE will sends the DHCPv4 request to the TWAG.

· If the TWAG acts as a DHCP relay, it relays the DHCPv4 messages between the UE and the PGW for IPv4 parameter configuration and IPv4 address allocation. 
-
If the TWAG acts as a DHCP server, the PGW shall include IPv4 parameters in APCO in PBA message during PMIPv6 tunnel establishment.
2 IPv6 address allocation and IPv6 parameter configuration
2.1 Mechanism Description
For both GTP and PMIPv6 S2a case, the IPv6 network prefix is assigned by the PDN GW and sent to the TWAG in the Create Session Response or PBA. The PGW shall transfer the prefix to UE in RA message. Because any prefix that the PGW will advertise to the UE is unique, there is no need for the UE to perform Duplicate Address Detection for global uniqueness for any IPv6 address configured from the allocated IPv6 network prefix. However, the PGW shall respond with Neighbor Advertisement upon receiving Neighbor Solicitation messages from a given UE. For example, the UE may perform Neighbor Unreachability Detection towards the PGW, the PGW supports the DAD related functionality described in TS 23.401. 
Furthermore, in Multi-Connection Mode, to ensure that link-local address generated by the UE does not collide with the link-local address of the TWAG, the PDN GW shall provide an interface identifier to the UE and the UE shall use this interface identifier to configure its link-local address. The PDN GW shall also provide a link-local address to the TWAG and the TWAG shall use the link-local address on the access link shared with the UE. 
IPv6 parameter configuration via Stateless DHCPv6 procedure:

· If the PGW acts as a DHCP server, the DHCPv6 message is transferred between the UE and the PGW.
· If the TWAG acts as DHCPv6 server, the PGW should include APCO in Create Session Response or PBA to the TWAG.
3 IPv6 Prefix Delegation via DHCPv6
3.1 Mechanism Description
For potential IPv6 prefix delegation support in WLAN, 

· If the PGW acts as a DHCP server, the DHCPv6 message is transferred between the UE and the PGW. The mechanism should be the same as described in TS 23.401.

· If the TWAG acts as DHCPv6 server, since the TWAG does not know which IPv6 prefix is already allocated, it may not be suitable for the TWAG to fulfil the role of a “delegation router” as specified in TS 23.401. Therefore, there are two alternatives:

· When the UE sends DHCPv6 message for IPv6 prefix delegation, the TWAG uses new defined GTP/PMIP message to interaction with the PGW for confirm the request from the UE.

· The PGW is pre-configured with a prefix length for IPv6 prefix delegation, e.g, 56 bit. When the PGW allocates IPv6 prefix to the UEs/TWAG during PDN connection establishment, it makes sure that the high 56 bit for all the IPv6 prefix are different. In this case, the address space in the PGW is reduced.

4 Compatibility between R11 and R12
The TWAG acts as DHCPv6 server for R11, the PGW always sends IPv4 address/IPv6 prefix to the TWAG during PDN connection establishment. 
· If the PGW acts as a DHCP server for R12, then the functionality of TWAG and the PGW are different from R11. 
· If the TWAG acts as DHCP server for R12, then the functionality of the PGW are the same as R11. The TWAG should know about the selected operation mode.
5 Comparison and summary
The two solutions are compared and the impacts are listed in the table below.

	
	DHCP server in TWAG
	DHCP server in PGW

	TWAG
	1) In single-connection mode, the TWAG should store the IPv4 address/ the IPv6 prefix and APCO received during PDN establishment.
2) In multi-connection mode, the TWAG should store the IPv4 address/ the IPv6 prefix and APCO received during PDN establishment upon receiving the DHCPv4 Address Allocation Procedure Indication from the PGW. Otherwise, the TWAG sends the Pv4 address/ the IPv6 prefix to the UE via WLCP.
3) If IPv6 prefix delegation is used, new GTP/PMIP messages need to be defined, or the address space in the PGW may be highly reduced. 
	1) The TWAG does not need to store and IPv4 address/ IPv6 prefix received from the PGW.

2) The TWAG transfers the DHCPv4, RS/RA, and DHCPv6 messages between the UE and the PGW.

	PGW
	1) The PGW always return IPv4 address / the IPv6 prefix and APCO to the TWAG.

2) When the PCO indicates deferred IPv4 allocation is used, the PGW should send a DHCPv4 Address Allocation Procedure Indication to the TWAG. 

Note: The above functionalities are already adopted for R11 and PMIP-based S5/S8 scenario.
	1) When deferred IPv4 address is used, the PGW allocates and sends 0.0.0.0 address to the TWAG.
2) The PGW does not need to support and send APCO.
3) Same function as described in TS 23.401 is used to support potential IPv6 prefix delegation.

	Compatibility
	1) The PGW acts the same with R11.

2) The TWAG acts slightly different with R11.
	The performance of both the TWAG and the PGW is different from R11.


From the table above we can see that 
· When the DHCP server locates in the TWAG, the impacts to the TWAG are very limited. But the PGW needs to support APCO. Moreover, it is difficult to support IPv6 prefix delegation.
· When the DHCP server locates in the PGW, the mechanism works well. The main impact exists in the compatibility issue. 
Proposal

1. It is proposed that the PGW acts as the DHCP server.

2. It is proposed that the TWAG acts as the DHCP relay in PMIP-based S2a scenario. 
3. It is proposed that the PGW sends the RA to the UE.
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