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Introduction
This document revisited some requirements and principles of the optimized handover between WiMax and 3GPP Access, which is believed as the most important aspect to judge the solutions to this feature. And then, an alternative solution is given with very high level description. 

Discussion
In last SA2 meeting, the architecture (S2-074792) to support optimized handover between 3GPP and WiMax has been warmly discussion. Due to different understanding from different companies, the proposal hasn’t been agreed. More than 20+ companies, who support S2-074792, have made their best efforts to try to reach consensus both online and offline with other companies. Their efforts should be respected. And, Huawei also believes WiMax Optimized Handover (WOHO) to/from 3GPP access is a very important feature for SAE.

Before going to the discussion on the detailed architectures / solutions, it is proposed that the following high level principles shall be discussed deeply: 
1)  WOHO to/from GPRS/UTRAN is higher priority than to/from EUTRAN

2)  The WOHO solution for GRPS/UTRAN must be easily inherited for EUTRAN/EPC

3)  The non-3GPP advanced features as WOHO shall not jeopardize the current foreseen R8 completion. 

4)  Only PMIP variant is supported when considering the WOHO solution. Host based mobility is for further consideration.

5)  In order to propose the best technical solution we don’t restraint ourselves on possible impact on WiMAX Forum NWG architecture; impact on EPC is also expected
The FAF solution had been discussed a lot in the previous SA2 meetings. The proposed FAF solution introduce a FAF entity which has an S1-MME interface with the MME. There is some description how the handover between Wimax and LTE work, but it’s not clear how to support optimized handover between Wimax and GPRS/UTRAN. One argument was raised that even for handover between Wimax and GPRS/UTRAN, the MME shall be also involved. And that means we should give the handover solution for LTE first, which may have impact on the R8 completion in time. 
According the above proposal, we propose to discuss the following architecture and solution.
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Figure 1 Architecture for optimized handover between GPRS/UTRAN and Wimax

The architecture is illustrated in the figure 1 below. The architecture includes a new logical element called Forward Handover Function (FHF). The FHF shall support the pre-attachment and the pre-bearer establishment for optimized handover between the 3GPP access network and WiMAX access network. The FHF shall support the handover from 3GPP to WiMAX or from WiMAX to 3GPP. There are several new interface of the FHF.

X300 is the reference point between the FHF and UE. The X300 shall supports to transfer the signal of the optimize handover between WiMAX and 3GPP. If the UE is in the 3GPP access network, The UE communicates the signal to the FHF through a special IP bearer. The special IP bearer shall be set up by the UE using the special APN over the SGi.

S301 is the reference point between the FHF and SGSN. This interface is only used for r optimized handover between 2G/3G access and Wimax. The Usage of S301 shall be same as the Gn interface between the SGSNs. The handover procedure between the FHF and SGSN shall be same as the handover between SGSNs.
S401 is the reference point between the FHF and the serving gateway. The S401 shall be same as the S4 interface between the SGSN and the serving gateway.  The UE should initial the default bearer establishment procedure through the S401.
S302 is the reference point between the FHF and the MME. This interface is only used for optimized handover between LTE and Wimax. The usage of S302 shall be same as the S3 interface. The handover procedure between the FHF and the MME shall be same as the 3GPP inter-RAT handover
The X101 is the reference point between the FHF and WiMAX ASN. The X101 is used for handover from 3GPP to WiMAX. The specification of X101 is out of the 3GPP network (e.g. based on R4).
S6a* is the interface between the FHF and the HSS. The interface is only used for optimized handover from Wimax to 3GPP Access. The usage of this interface shall be same as S6a interface.
Overview of Optimized handover procedure
When UE is in the WiMAX access network and decides to access the target 3GPP network, the UE can set up a special IP bearer to FHF using a special APN at first. The UE shall send the pre-attach request to the FHF. The Pre-authentication may be performed during pre-attachment. If the access network is within the same operator domain, it is not necessary to perform a full pre-authentication procedure for the UE. FHF retrieves security information of the UE in the information downloaded by 3GPP AAA server. MM context is established in the FHF. When Handover decision is taken, the UE triggers PDP context activation to the FHF. Some network initiated PDP context may also involved which should be inline with the procedure in TS23.401 or TS23.060. After that, UE send handover request to.
The optimized handover from 2G/3G to Wimax is the same as the FAF solution in S2-074792. The UE communicates with the FAF by using a special APN. The FAF behaves like a WiMAX ASN and exposes a normal Ta* interface towards the 3GPP AAA Server or Proxy. The X101 is an existing or evolved WiMAX interface based on R4. 
Figure 2 depicts the optimized handover from WiMAX to the 2G/3G access network. 
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Figure 2 the procedure of optimized handover from WiMAX and 3GPP with the pre-attachment

1) When UE is in the WiMAX access network, after pre-registration decision is taken, the UE sets up an IP bearer to connect to the FHF by using a special APN.

2) UE sends a pre-attachment request to the FHF.

3) The pre-authentication procedure is performed. 
4) After the authentication, the FHF gets the PDN GW information from the HSS by insert subscriber data message.
5) The FHF sends the pre-attachment accept to the UE.

6) The UE may send pre-attach complete to the FHF.

7) The trigger for handover to 2G/3G is meet based.
8) Pre-PDP context activation in EPC/FHF is performed with the involvement of the UE however the user plane is only established between FHF and S-GW and PDN-GW.
9) Following the completion of the PDP context activation procedure, the UE stores the PDP context information that will be subsequently used in the target system; and sends the handover request to the FHF.

10) The FHF create the 23.060 relocation request message and send it to the target SGSN .

11) The target SGSN send the relocation request to the target RNC.

12) The remainder of SGSN relocation procedure is performed as in the 3GPP TS 23.060.
Proposal

1) It is proposed SA2 to approve the high level principles in the discussion part as work assumption for WOHO before we go to the detail solution.

2) It is proposed SA2 to discuss the above solution.
Reference
1) S2-074792 Architecture for Optimized Handovers between mobile WiMAX access and 3GPP access (TS 23.402)
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