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The intent of this paper is as follows:

1. Focus on the delivery of a solution that provides an optimized network controlled dual radio inter-RAT handover solution as required by SA.

2. Discuss concerns with the solution provided in SA2 document S2-080911.  Essentially these concerns relate to:

a. The proposed solution from SA2 is not network controlled.

b. Layer 3 only solutions are not optimized and unlikely to provide a solution that can meet requirements similar to those of GERAN-EUTRAN interworking or the documented expectations of the WiMAX Forum SPWG MMSC LS (GP-080284).

c. Layer 3 only solutions substantially increase the likelihood of session continuity failure for inter-RAT handovers.

3. Provide a definition of Dual Mode Radios and identify areas of GERAN work in managing such solutions.

4. Provide guideline figures for GERAN-WiMAX inter-RAT handover based on 3GPP expectations to allay concerns of some 3GPP Member Companies about the figures presented in the WiMAX Forum Liaison Statement.

5. Provide solutions that do not have architectural impacts.

Introduction 
Following requests from the WiMAX Forum for work within GERAN to be performed on optimized GERAN-WiMAX inter-RAT handover and session continuity in the 3GPP Release 8 timeframe and inline with the agreements reached during the SA Plenary in Cancun in SP-070943

“… as part of the already prioritized feature “Generic Support for non-3GPP accesses”, SA2 will perform the necessary stage-2 work on network-controlled dual radio handover between 3GPP accesses (GERAN, UTRAN, E-UTRAN) and Mobile WiMAX. This ensures that adequate care is taken to maximize the chances for timely completion of this feature for Release 8 by 06/2008”

GERAN needs to accept a Work Item proposal to commence this work.  It should be noted that the discussions around this work item have been ongoing without resolution for several months.  It should also be understood that the SA2 solution provided to GERAN does not provide the optimized solution required by the SA plenary direction in SP-070943, as the network control is performed by undefined policies instead of recognized mechanisms for optimized network controlled handover.  Furthermore the provided SA solution is not by GERAN/RAN/CT understanding a Networked Controlled solution.  Due to the intention for the UE to trigger the handover event, albeit with supporting data provided by the network, the SA solution is actually classified as a Network Assisted solution.  
However based on discussions within GERAN and other 3GPP and non-3GPP Working Groups it is clear that in order to progress the Optimized handover between Mobile WiMAX and GERAN it is necessary to refine the scope of the work item, identifying technical limitations and concerns of current proposed solutions and most importantly reinforcing the normally well understood terminology of 3GPP that was confused by the SA2 contribution S2-080911.
To frame the concerns supporting Member Companies let us first consider what was agreed during SA#38:

“….Corresponding Work Item(s) and work for network-controlled dual radio handover between 3GPP accesses (GERAN, UTRAN, E-UTRAN) and Mobile WiMAX in RAN, GERAN and CT are expected to be generated and performed with timescales meeting the Release 8 target date of 12/2008, consistent with the architecture specified in SA2

. 
Note 1:   The decision on Work Items in RAN, GERAN, and CT are subject to the normal approval process of these individual TSGs.


Note 2: It is for SA2 to decide if the network control of the dual radio handover is performed by the access stratum or the non-access stratum”

The supporting companies fully endorse the direction of the SA Plenary direction presented above.  However GERAN needs to ensure that the correct focus and standardization of network control and dual radio operation is provided.  To this end the supporting companies have serious concerns with the solution provided by SA2 in S2-080911.
Baseline Performance and Latency Expectations
During the discussion on the Liaison Statement from the WiMAX Forum (GP-080284) comments where made by some GERAN members on the acceptability of the proposed figures provided in MMSC requirements R[036], R[037] and R[038].  It should be noted that these figures whilst requirements for WiMAX Forum Working Groups, primarily NWG, they were purely provided for information to 3GPP GERAN and as such are not intended to be in any way requirements on the GERAN.  The use of the identifier “SHOULD” in the requirements indicates that SPWG recognizes that further collaboration between 3GPP and WiMAX Forum Working Groups is required before these figures can be finalized.  However for any future GERAN work it is not unreasonable to state that the expectations for GERAN-WiMAX handover should not be any better or any worse than those expected for GERAN-EUTRAN functionality.  Bearing that in mind and using TS25.913 as a baseline guide for the expected performance and latency figures, GERAN can safely accept the following:

a)
Multimode Terminals supporting both WiMAX and GERAN operation should be able to support measurement of, and handover from and to, both WiMAX and 3GPP GERAN systems correspondingly with acceptable impact on terminal complexity and network performance. 
b)
WiMAX is required to efficiently support inter-RAT measurements with acceptable impact on terminal complexity and network performance, by e.g. providing UE's with measurement opportunities through downlink and uplink scheduling.
c)
The interruption time during a handover of real-time services between WiMAX and GERAN is less than 300 msec
d)
The interruption time during a handover of non real-time services between WiMAX and GERAN should be less than 500 msec
The above requirements are for the cases where the GERAN networks provide support for WiMAX bidirectional handover.

Note:
The interruption times above are to be considered as maximum values. These values may be revisited when the work item is approved and collaborative development between WiMAX Forum NWG and relevant 3GPP Groups commences.

Optimized identifies that the performance and latency on the GERAN-WiMAX Inter-RAT handover should be no worse than that of GERAN-EUTRAN Inter-RAT handover.  It is fully accepted that during the Work Item execution certain technical challenges may cause a modification of the values initially presented above.  However that determination is for clarification in the associated GERAN work item and subsequent associated contributions
Network Controlled versus Network Assisted
The supporting members of this contribution want to ensure that Operators are provided with efficient solution for exercise of control of GERAN and WiMAX radios, and associated inter-RAT handover and session continuity roaming inside their networks.  As realized in SA, the best way to achieve this is by providing network control of such functionality.

However from analysis of the SA2 solution it is clear that, at best, the network assists in the procedure of inter-RAT handover, and at worst implements a MS autonomous approach.  Regardless of the definition of such an approach, the result is that the MS triggers the handover event. 
There are well known problems with such an approach.  One such problem is the latency impact such an approach will introduce, with expected delays being caused in the order of seconds, based on current cell reselection mechanisms.  Furthermore without Layer 2 messaging direction from the network there is an increased risk of WiMAX handovers occurring even though no resources are available at the target network.   

Network Control is critical therefore for at least:

1. Lowest latency execution of handovers that are not reliant on “flying trapeze” mechanisms and can guarantee resource availability in the target network.
2. Provision of mechanisms to re-establish the original RAT connection if for some reason the handover fails, in order to maintain session continuity and provide expected user experience.
So the problem remains with the proposed SA2 solution that a Policy Controlled Layer 3 mechanism working through the IP stack will (a) by definition cause several hundred’s of milliseconds latency, (b) Ensure no control can be enforced over any event when the MS is NOT in a connected state. 
Therefore, the supporting member companies believe that optimization can only be achieved by implementing a Layer 2 solution in RRC and RLC, rather than the SA2 proposal based on Layer 3 and IP level signalling, which is understood not to be capable of meeting the latency and performance for either WIMAX (or EUTRAN) interworking with GERAN.  It is expected that the optimized GERAN solution would include Layer 2 messaging to:
· Efficiently handover from the WiMAX Domain to GERAN CS mode.  Issues with work relating the VCC anchor have already been identified for LTE-PS handover to GERAN-CS, and similarly it might be required to transition via GERAN-PS mode using inter-domain handover.

· The optimized solution will probably require WiMAX Network Information to be broadcast to the Multimode UE.  Information such as neighbouring cell information, potentially with the inclusion of femtocell data, operator identifiers and WiMAX profile versions are foreseen as needed.  Whether said solution is used to improve the network selection and discovery is for decision by 3GPP CT.  Finally for completeness it is stated that the reverse will also be required for transition from WiMAX to 3GPP GERAN.

· Provide measurement reporting from the UE to the Network for Network Controlled decision making.
To truly reach the level of performance and latency expectations the WiMAX-GERAN inter-RAT handover must be implemented with mechanisms that are used for UTRAN/EUTRAN interworking with GERAN.
Dual Radios
The term “Dual Radio” in its simplest form means that we have two radios in the MS.  The confusion occurs from the understanding of whether both radios in the MS are simultaneously transmitting or receiving.  
To remove this confusion we need to realize that the requirement to simultaneously transmit or receive is driven by the limitations in the mechanism for inter-RAT handover and cell selection implemented in the device and targeted networks.  For instance some Operators may desire to implement “pre-optimized” solutions for inter-RAT handover.  However the ability to support Dual Radio transmit/receive without the expectation that the radios will not impact one another (especially when you consider the prospect of WiMAX and 3GPP technology sharing the same frequency) is flawed.  Unfortunately the supporting companies understanding of the solution presented in S2-080911 does assume this orthogonal approach.
To support the need to perform such investigation in GERAN many years of RF design experience demonstrate that even with no consideration for cost (and that is certainly not a requirement of the solution we all desire to provide) not all interference, battery draining and filtering issues can be solved, especially when the dual radios operate in the same or overlapping frequencies.  On order to underline this concern 3GPP member company submissions in IEEE 802.11 have demonstrated that WLAN radios can be desensitized by between 10 and 20dB, when dual radio GPRS/WLAN solutions are used.

Therefore the supporting companies in GERAN want to be able to investigate these RF design / interference issues for co-located radios, which is clearly an Access Stratum issue.
This Tdoc provides the GERAN direction on the necessary work to be performed to meet both WiMAX Forum SPWG and 3GPP SA requirements.
Single Radios
Obviously an optimal solution for inter-RAT handover would involve the use of a Single Radio approach.  However in line with the direction from SA2 not to work on Single Radio until Release 8 Stage 2 and taking into consideration all comments received during plenary (dual radio, network control, optimised handover definition), supporting companies would like the Work Item (GP-080xxx)  to be conditionally approved, with the condition being a response LS from SA2 confirming GERAN understanding of such definitions. Furthermore, it is to be understood by all companies that the WI will have to be extended to include the Single Radio aspect of the work after SA#40 (as per agreements in SA#38).  

Next Steps

The Supporting companies hope that this document, the updated proposed WID and the proposed LS will have alleviated the concerns raised by objecting companies.  The Supporting Companies also feel that the work should not be delayed while a response is sort from SA2.  We kindly ask that the companies who had concerns with the original WID (GP-080279) recognize this effort and in the spirit of 3GPP membership allow work to be started on this functionality without any further delay.  
