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1 Introduction
This contribution discusses the WiMAX-3GPP optimized handover, related specified requirements, solutions proposed, and a way-forward proposal for SA Plenary consideration. 
2 Requirements
There have been questions raised by few companies on the requirements on single-radio handover with WiMAX. The following table lists word-by-word extraction from SA1, SA2, and WiMAX Forum LS to 3GPP. As seen, all these documents clearly call for single radio requirements.  
	Source
	Reference
	Word-by-Word Extractions

	SA1 Requirements
	TS 22.278 Section 5
	The Evolved Packet System shall support service continuity between 3GPP access systems and also between 3GPP access systems and non 3GPP access systems whether the UE supports simultaneous radio transmission or not.

	
	TS 22.278 
Section 7.1.4.4
	-The Evolved Packet System shall support bidirectional service continuity between WiMAX (IEEE 802.16e-2005 profiles defined by the WiMAX Forum) and GERAN PS.
-The Evolved Packet System shall support bidirectional service continuity between WiMAX (IEEE 802.16e-2005 profiles defined by the WiMAX Forum) and UTRAN PS.
-The Evolved Packet System shall support bidirectional service continuity between WiMAX (IEEE 802.16e-2005 [19] profiles defined by the WiMAX Forum) and E-UTRAN.
NOTE: The above requirements assume that the service continuity takes place through the Evolved Packet Core.

	SA2 Requirements
	TS 23.402 Section 4.1
	The mobility management procedures specified to handle mobility between 3GPP and non 3GPP accesses shall include mechanisms to minimize the handover latency due to authentication and authorization for network access. This applies to UEs either supporting simultaneous radio transmission capability or not supporting it.

	
	TS 23.402 Section 4.1.2
	-The mobility management procedures specified to handle mobility between 3GPP Accesses and WiMAX (as required by TS 22.278) shall include mechanisms to minimize the service interruption during handover and where possible support bidirectional service continuity.

-This applies to UEs supporting either single or dual radio capability.

-The mobility management procedures should minimize any performance impacts to the UE and the respective accesses, e.g., UE battery consumption and network throughput.

-Furthermore, the mobility management procedures specified to handle mobility between 3GPP accesses and WiMAX should minimize the impact on legacy systems (i.e. UTRAN and GERAN).

	WiMAX Forum Requirements
	LS from WiMAX Forum to 3GPP TSG SA, 3GPP SA1, 3GPP TSG RAN, IEEE 802.16, 3GPP SA2, 3GPP TSG GERAN in April 18, 2007
	-Mobile WiMAX is expected to offer voice, data/Internet, and multimedia applications. Hence, it is necessary to facilitate mobility between WiMAX and 3GPP access networks (including UTRA-FDD, HSPA, UTRA-TDD, GSM/GPRS/EDGE, and EUTRA (LTE)).
-From a WiMAX Forum perspective, it is desirable to develop a solution that can work with single and multi-radio (3GPP, WiMAX) devices. In addition, it should also be possible to allow independent and simultaneous operation.

-WiMAX Forum believes that the handover between the technologies should have the same target performance as an intra-technology handover. It is desirable to minimize handover interruption time as much as possible to satisfy service transparency. For handovers between different technologies, at least for radio-based interworking, the expected interruption time should be similar to that of an 3G-LTE handoff.


3 Solutions

Around 25 companies have been supporting and submitting contributions based on FAF concepts (as highlighted in S2-07605) in the past several SA2 meetings. In the last SA2 meeting (SA2#61), three new contributions were submitted on the topic. The following table summarizes the highlights of each contribution: 
	Solution
	Source
	Highlights
	Supports Single Radio Handover with

	S2-075605 (FAF)
	BT, Rogers Wireless, Sprint, Alcatel-Lucent, Azaire Networks, Bridgewater Systems, ETRI, Intel, IPWireless, Interdigital, Motorola, NEC, Nextwave, Nortel, RIM, Samsung, Starent Networks, Telecommunication Systems, TTPCom
	-Uses EPC

-No impact on the SGSN or other 2G/3G core network element;

-The impact on UTRAN and GERAN accesses is minimized (especially when the handover is initiated by the UE);

-The impact on currently defined EPC network elements and interfaces is minimized;

-The coupling between the 3GPP accesses and the mobile WiMAX IP access is also minimized; 

-Enables handover from mobile WiMAX to E-UTRAN or UTRAN or GERAN
	GERAN
	UTRAN
	E-UTRAN

	
	
	
	Yes
	Yes
	Yes

	S2-075688
	Huawei
	-Proposes a new functional element similar to FAF

-Interfaced to SGSN not via EPC / impacts SGSN

-Impact MME for 2G/3G handover
	Yes
	Yes
	No

	S2-075160
	Nokia,NSN
	-Questions the requirements
-Proposes a solution for single radio WiMAX-LTE handover only
	No
	No
	Yes

	S2-075201
	Ericsson, CATT
	-Questions the requirements
-Proposes no new single-radio solution
	No
	No
	No


From the table above it is clear that the FAF-based solution (S2-075605) has the clear majority support and is the only one that fulfils the single radio handover requirements with GERAN/UTRAN/E-UTRAN with least impacts to legacy 3GPP systems (GERAN/UTRAN) and WiMAX systems. Note that the FAF-based solution had also been submitted to the SA2-59 (Helsinki) and SA2-60 (Kobe) meeting. Despite the large number of supporters, the proposal was noted at SA2#60 on the grounds that a small number of companies had still some technical concerns/questions. Although a clear majority support was indicated, not even a “soft working assumption” was attempted to be reached during the meeting. 

Despite numerous attempts to address the open technical issues with the opposing companies in offline discussions (in a number of dedicated phone conferences on the topic) prior to SA2#61, the FAF-based solution was again simply noted during the meeting without any real attempt  to progress this issue at the working group level or by employing any of the procedures for consensus building defined in the 3GPP working procedures (i.e. show of hands, majority working assumption, formal vote).
4 Proposal

As can be seen, only one of the proposed solutions (i.e. FAF-based) fulfils SA1/SA2/WiMAX Forum requirements. Furthermore, this solution is supported by an overwhelming majority of companies within 3GPP. This proposal has been technically enhanced, revised and resubmitted several times to SA2 and the same few companies have continued to delay the progress of this topic. Over a period of three working group meeting, SA2 didn’t manage to make any progress on this topic – not even a working assumption (typically reached to progress in such situations) was attempted to be reached.

Based on above reasons, we urge the SA Plenary to kindly instruct SA2 to allow progress on completing the WiMAX optimized solution based on the FAF principles (per S2-070882).






























































































